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MINUTES OF JOINT MEETING
. on

VOLCANIC SARBO TECHNICAL CENTRE PROJECT

The Jépanéée_?xoqramme Consultation Team for Volcanic Sabo Technical
Centre.Projecﬁ (hereinafter referred to as "the Team"} organized by the
Japan International Cooperation dgency (hersinafter refeired to as “JICA")l
headed by Mr. Tadahiro ﬁatsushita, Director of Sediment Control Uivisioﬁ,
Sabé‘Department, River Qureau, Ministry of Construction, Japan, visited
the Directaraté Geheral'of Water Resources Development, Aqéncy for
Raéearch and Devechment and Volcanic Sabo Technical Centre (hereinaftay
referred to as "the ¥STC Project”), Ministry of Public Works, the Republic
of Indonesia, Efcm=May 22lt0 May 31, iBQQ for the purpose of @utual con-
sultation for the VSTC Project in the Republic of Indonesia, and held the

seventh Joint Meeting.

~The attached decument is the record which have been discussed con-

cerning the implementation of the VSTC Project.

Jakarta, May 28, 1988.

— T T T

{

LT

Mr. Tadahiro Matsushita S Mr. Hartono Pramudo

Head, . : Director of Rivers,

The Japanese Progratime Directorate General of
Consultation Team for Water Resources Development
Volcanic Sabo Technical Ministry of Public Works,
Centre Project The Republic of Indonesia.

Japan International
Cooperation agency’



LIST OF ATTENDANCE
OF
THE 7TH JOINT MEETING

1988.5.28

_ Nama _~ _ Instansi Jahatan |
Name Office Accupation

Mr. Hartono Pramudo 'ﬁIT.SUNGAIV 1 Direktur
Mr.Amic Murvadi DIT.SUNGAT Sub Dit P.T.
Mr Muhadi PUSLITBANG AIR | statt
Mr.DjokQ'Legowo VST¢ T Head
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Mr.Sacwono. Sukardi | DOR ' Kasi PPE
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Mr. K. Kato
Mr. 5. Miyake

Programme Consultation Team
Programme Consultation Téam
Programme Consultation Team

Programme Consultation Team

DIT.SUMGA!
DIT.SHNGAI
DIT.SUNGAT
JICA JAKARTA
YSTG

YSTC

VSTC

VST

' Ministry of Coansiruction

T JICA Experts

JICA Experts

Head of Team

National Land Agency

Staff,JiCA
JICA Experts

JICA Experts

Staft

Chief Advisor for VSTC
JIGA_Experts

JICA Coordinator




THE ATTACHED DOCUMENT
TO THE
MINUTES OF THE SEVENTH JOINT MEETING
ON THE VSTC PROJECT

I. EVALUATION

1. ‘Training Activities

l); The_tecﬁnical cooperation to the General Course and Intensive
Course has almosk coﬁpletely achieved Ehe anticipated objecti-
ves and the éonsequehce of the technical transfef of knowiedge
to the Indonésian'counterpart personnel has a rather good mark
to the baéis of:R/D.

2). Progreséive'Course which can be salid a combined course of
Generai Course and Intens;vg Course and has higher technical

level, is commenced from this £iscal year.

3}. The 5econd Comprehensive cOursé has finished. Therefore.the
technical cooperation to the Comprehensive Course has almost
achieved the anticipated objectives within the additional
tefm.of the technical cooperation basea on the Minutes of
Joint Meeting signed by Mr. shun Okubo and Ir. Putra Duarsa
on 23rd June 1987 (hereinafter referred to as "the Minutes™).
Comprehensive‘Coursé switched over to Modified Comprehensive

Course, the main target of which is a more practical training.

The summary of three courses ahove is shown in Annex - I and ten-—
tative schedule of training activities mentioned above is shown

in Annex - EIL.




a

.

Technical Development

1). Appropriate technology

‘The technical transfer of knowledge on the itemized below (1),

(2), (3) is_aimqst smoothly carried out acéording to the plan
shown in the Minutes. Therefore, it is considered that the
anticibated objectives of the technical transfer such as ana-
lysis method of follow-up survey result Eor trial test can be
achieved up to Aﬁgust'1989. But, follow—ug‘suIvey data for
analysis is not accumulated at presant, so the continuous col-
lecting data should be necessary after the expiration of the

YSTC Project.

{1). Special mix—proportion concreate for the protection of
spillwaf crown

(2). Improvemeﬁt of flexible way of construction by gabion
structure ' '

(3) . Reinforcement of structure by means of vegetative way

The technical transfer as to water intake by wtilization of
sabo facilities is almost smoothly carried out according to-
the plan shown in the Minutes.r.Théfefqre, it is scheduled
that the technical transfer can be Compléted up to‘Auqust

1989.

The techpical transfer as to Eydraulic mﬁdel test 1s almost
smoothly carried out in accordaﬁce wiéh the plan showtt .in the
Minutes. Therefore, it is scheduled that necessary technical
transfer at minimum level can be achieved up to Auvgust 1989.
it is essentially.necessary to transfer rhe bechnigue of ex-
periment by using newly donated equipment by Grant Aid up to
August 1989. Furthermore, it is important that Iﬁdonesian
side should continuously carry out the experiment by using

this eguipment after the expiration of the V§TC Project.

7
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“2).

Mudflow forecasting — warning system

The technical transfer as to mudflow forecasting and warning
system is a little bit behind the schedule shown in the
Minutes, because of shortage about h?droloqieal data and so
on, it is considered that the anticipated objeétives cannot
pe achieved up to'August 1989. Therefore, it is necessary
to make efforts in order to carf? out the technical transfer
concerned. with analysis of hydrolcgical.datﬁ as well as the
stock of data. The Team advised to the Indonesian side that
it is désirable not only to collect continuously and analyze
hydroloqical data but also to establish the total mudflow
forecasting-warning system on the basis of data coilected by
radar raingauge after the expiration of the VSTC Project.
Tentative schédﬁle of technical develbpment mentioned above

is shown in Annex - ILI.



II. MEASURES TO BE TRKEN 8Y THE INDONESTIAN - SIDE
1. Mainterance and Utilization of HMachinery and Equipment

The Team indicated that the equipment such as artificial raifall
system donated by Grant Aid of Japan should ne used efficiently in the
remaining period by the staff of the VBTC Project %0 as to improve the

progress of sabo technology in Indonesia.

And also the Team pointed out that the maintenance of equipment is

essentlal to take good result of experiment, the data of mudflow and so
an.
Both sides agreed that it is important o maintain the equiphent

of Warning and Evacuation System in good conditian.

2. Budget

The Indonesian side explained the.VS”C Project budget of the LéteSt
$ix years with the table shown in Annéx - 11¥. And also, the Indonesian
side expressed their opinion to make best efforté to secure necessary
budget for the VSTC Project in F.Y. 1939;1990,'and requested the Japaness
side to provide some necessary amount of budget for the VSTC Project in

(FLY. 1989/1990, because it is considered that serious problem of budget

for the VSTC Project will occur in F.Y. 1989/1990.

3. Organization

The current organization of the VSTC'Project is showvn in Annex - iv.
Both sides understood that it is significant for the VSTC Project to in-—

crease the pumber of staff and reinforce the organization for the future.

And especially, Indonesian side expressed to make efforts on esta-
blishment of maintenance section jin the future, so as to assure the

better performance of the VSTC Project.




IITI. CCOPERATION IN.THE FUTURE
L. sShort-term Expert

Besides the requested Short-term Expert for F.Y. 1988/1989 the
Indonesian side has requested other additional Short-term Expert in
order to support the activities of the VSTC Project towards end of the

VSTC Project, even after the expiration of R/D.
1). The Short-term Expert related with Technical Development .

2). The Short-térm Expert to transfer the technical know-how

abhout operation and maintenance of the equilpwment.
2. Future Technical Cooperation

. The Indonesian side strongly expressed that further technical

cooperation should he necessary after expiration of existing R/D.

The Team recognized that the request of the Indonesian side should

be conveyed and informed to the Japanese Government.

It is important to note here that there are too many serious
damages throughout the country caused by severe debris flow and big
amount ©f sedimentation shown in Annex - V researched by the Indonesian

side.

This circumstance will need more attentlon and proper countermea-

sures in the Future.




IV. OTHERS
1. Third Country Training Programme (TCTP)

The Indonesian side explained that the R/D of TCTP under the frame-
work of Technical Cooperation among Developing Countries Programme (TCDC)
has already been signed by the head of JICA Indonesia Office and the

Director General of Water Resources Development. .

Both sides confirmed that all other scheduled activities of the VSTC
Project howards the final stage should not be disturbed by the implemen-

tation of the third Country Training Programme.

2. Internaticnal Symposium on Erosion and Volcanic Debris f£low Techno-

lagy {(ISEV)

The Indonesian side explained on the organization, budget, schedule,
etc. and the Team recognized the present condition.

3. Counterpart Trailning in Japan
The Indonesian side requested that a few counterpart personnel could

be sent to Japan for Technical training according to the requirement of

the implementation of the VSTC Project in F.Y¥..198%/1990.

~ 14 -



hensive Course

- Universilty graduate

D {civil engineer) or
~equivalent

~ Experienced engineer
S {level of sub-project
“manager of project
offices):

ii. Assistant chief of

trainees .

- University graduate
{civil engineer} or
equivalent _

- Experienced engineer

“(next rank of sub-

- project manager of

project offices

Other trainees

- Educated of ¢ivil
engineering 20-15
years old

iii.

TYPE OF PROGRAMME ENTRY QUALTF ICATION CAPACITY |  DURATION
(1). GenerallCQurse_: Persons who are in charqe of 20 1 month
(including River river and sabo works in'cen- 2 times/year
Sabo Course) tral and local Governments
(2). Pfogressive Course | University graduate (civil 20 2 months .
‘engineer) or equivalent, 2 times/year
Experienced engineer
{Manager of project office}
(3). MOdified_Cdmpre- i.'Chief of trainees | 10 i year.

i time/year
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0GR

Directorate of Rivers

l'

Project Budget

(Rp. 1.000)" -
F.Y. *833/'84 '84/+85 '89/'& ‘867187 '87/'88 '35/ 89 '89/'§0
_ (Reavest) |
Project 117.960.0f 77.159.0| %4.518.6 43.519.6| 26.831.0| 28.443.2] 45.000.0
Adninist, )
“Training 19.200.01 29.760.01 23.476.4{ 15.420.41 11.200.0f 10.610.0y 16.000.0
Activity
Teﬁhﬂiéal £3.550.01 89.%61.01 20.222.0| 13.060.0 9.900.0 7.946.8| 20.000.0
Develop. '
| Land Acqu 26.29.0{ 21.000.0 0| 45.000.0
dsition
TOfAE_ 195.850.09 196.480.0} -174.467.0 93.000.00 47.634.0( 47.000.0§ 126.000.0
DIKLAT (Centre for Training .and Education)
Tratning ) 73.000.0
Activity
Agency for Researf:h'and Dévelo;ment
'  Routine Budget
Institute of Hydraulic Engineering )
L
Cvge/a7 | ve7/UE8 | 88/'89 | '89/'%0
(Request)
Salary 39.000.0{ 59.000.0{ 60.000.0
1988/1989 Material Cost. 22.600.01 21.6€00.0| 37.075.0] 40.000.0
.| Maintenange Cost 25.600.0] 23.100.0{ 21.910.0| 22.000.0
Travel Cost 2.500.0{ 2.000.0] 2.320.01 2.90.0
ToTAL 50.700.0| 85.700.0| 120.305.0] 124.500.0
G. TOTAL | 195.890.01 196.480.0| 174.467.0) 143.700.0 133.734.0 167.305.0{ 325.900.




CURRENT ORGANIZATION OF VSTC PROJECT  1988.5.26
MINISTRY OF PUBLIC WORKS

=T = Eaar— A U

\AGENCY FOR RESEARCH © | DIRECTORATE GENERAL
: AND ¢ | OF VATER RESOURCES
DEVELOPMENT - ; DEVELOPMENT
"""""" AT Tmeetre T
st D!RECTURATE OF - = JOINT COMMITTEE !
HYDRAULIL F‘!GINEEREHG : RIVERS o -4
----------------------- , ; { VORKING GROUP MEETENG |
; _ R i PROMOTION MEETING ;
. LI B T
V.S. T.C JAPANESE EXPERTS
PROJECT MANAGER L ORISR AOVISOR
M DJUKG LEGOWD L Mr T ANROZUMT
1 -
TECHN 1AL R o . : . : COORDINATOR
Fol, | Vg ) e e
i e : : Elhbatlbhit il
Mr. CHANDRA Tl o : - ~
ML AGES S, . TREASURER . —— TRAIHING EXP | TECH, DEVELOPMENT EXP. i~
M. SUBARKAH ;M. DARMONO ————————— i e K-KATO Mr. S.KOGA Pl
M. SOEGENG U CASHIER  -e-ee--- ; |
ML TORERRZUNMY L Mr L BAMBANG | . ‘ . SHORT - TERM.  ENPERTS - |
Mr .S MIYAKE LML RUSTAM : o — - ;
i [ --r I 20 1 1
IHFORMATION ADHENISTRATIDN lSABO STRAINING (i @ TECH. DEVELOPMENT INSTRUCTOR |
SECTION “SECTI , ECTION i SECTION i
i Mr CHANDRA Mr. SUEGEN(’ j ﬁr SUBARKAH - 1+ Mr.AGUS SUMARYOND 1 Mr.SURYONG !
| ML SHPANIH YD Mt MULJANTD - HaR\’an L Mr.SUTIRRY ML SUDARMIENTR
SOPLSPARADY © 1 Mr NOORHADI | I JORO WL e S YO M PUTU GELGEL |
| Mr AR JANTI =0 i M SURYONGD R, ML SUT1ES0 :
P AGLS | S M SUDARMINTG o HE L HARVONG '
' ! Me.PUTU GELGFL Me SHPANTHAD |
E | D O CHUR YA S BIYARTD
D i DL MrLHAREYADI Me PUSPARAN
L i i ! Lo ‘1[ .'“'\‘I’JU\T” N i ;

TOTAL:55 Persems. IR, {incl.Hydrolegist):15 pers. _
' Surardinates (incl.2 pers of Radio Operators) :28 pers.
Clzik,etc. (incl.5 pers of Drivers) :12 pers.

* inpert abcove mentimed there are ancther thirty three{33) perscans watchman.



GENERAL OBJECTIVES OF SABO TECHNOLOGY -

So far, we have been dealing with those countermeasures as copiong
with consequence of and subsequence to volcané eruption,. in the main,
for the circumstances of VSTC establishment that From ‘the aineteen-
sixtiés-to niqéﬁeénQSeQenties we have ancﬁ Suffefed at places from
volcaric eruptions and the following disaster. Thus, as for the way of
application of sabo technolagy it can be said that we have been
focussed at how to fit the technique to suit those sitvations around
active vo]éanoes. as a matter of fact. And, through'the experience of
" actual execution in five sabo projects extending over almost tweaty
years, it seems to us that a-dértain_degree of  sabo technique gar-
tiéular to " VYolcanic Sabo *® has been attained to a4 considerable

extent

Meanwhile, it :is gbvious that lately there appears a conspjcuods
trend of increase in the occurrence of disaster in ordinary aon-
volcanic areas due to debris-flow, landslide, slope-failure, and ano-
malous eroéion/sedimentation, Frequent biockade of trunk roodé,
serious damages of houses in residential areas, complete. destruction
of irrigation facilities, critical excessive sedimentation in reser-
voir. of importance, overtopping of flood water accompanied by a vast
amount- of sediment and_‘so on are exactly threatening the sociatl

welfare of local people.

The followings "are typical éxamp]es'of such objectives as origi-

nally being subject to sabo technology : zi%f?



GENERAL OBJECTIVES OF SABO TECHNOLOGY

B o T T A TR R R T e

The objectives are categorized in accordance with those cir-
cumstances with which we are confronted ’

I. General Objectives of Sabo (excluding so-called valcanic sabo)
from view point of the natural aspect.
1. Devastated torreatial streams due to geological vulnerability

Galodo zone, Palu River, etg. __ .

2. Small streams originated at deteriorated forest and upland

Cimanuk River basin, etc, __

Wonogiri Oam basin, etc. __ -

3. Remarkable landslide and its potential areas

Puncak areas, Ciamis areas, Padang Panjang's vicinity _

r

[I. Currently pending matters to be treated by <sabo technology from
viewpaint of social aspect. '

1. Sedimentation in reservoir

Wonogiri Dam, Wiingi Dam, etc. __

2. Bilateral use of so-called lateral works and protection of
existing headwork.

Damaged headworks in Lampung eftc. _,

3. Bebris / Sediment flow affecting on road transportation

Cimanuk, Ruteng's vicinity in Flores {sland __

" Besides three of the SUbJECtS mentioned in (1), we may add some
coastal erasion problem as an objectives of saba technique,
Also, on, top of three matters mentioned in ( [ ), there must be a
1arge number of matters accompanied by land exploitation or inten-
sified landuse for such land development as housing .and industrial
factory to which originally sabo technology should: be appI1ed for the
purpose of ltand conservation, oo

7



i

Thus, it is true that those kinds of areas badly affected by
sediment yield — irrespective of gradual or sudden one —— will
increase incessantly in proportion with rapid landusé develop of this
country, "However, -to tell the truth, we are not so assured to For-
mulate an exactly approprtato me thod oF construction yet, especially
in actual practices for each case. " This comes from the Fact that the
characteristics of the areas are quite different one from another, and
neadless to say that we have been directing our effort to the counter -
measure for volcanoes since several years ago.

At present - we are thlnkanu of taking a new turn in direction of
our ODJECtIVES so that we could cope with all types of the sediment
_d1sasters besides the countermeasura for volcances. The way of reali-
zation will naturally be forced to take a step-by-step progress and
what is most important for ws will be to put the keypoint of stydy at
pract1ces or case-study through the process. Aferementioned  cate-
gories or the social circumstances may be raferved in ‘such manner ‘as
- making: deliberate ‘way of combination for the purpose of selecting = the
. sites of case-study. For each case, it is aatural that we shouid
desirably execute some tesit works in the field,. at the same time.

[n order to materialize this way of implementation” we believe
that it is essentially needed to keep up the technical cooperation, in
whatever the framework it- 'may be. B8ut for -a certain sustaining
supplies, it is regretful to.say that we shall be driven into a4
serious difficulties very soon because of unfavourable perspective in
the governmental financing as well as shortage of well-experienced
expertise for all the cases of our objectives. We think we have tlo
learn much more components of sabo technology —— in a wide sense of
Lhe meaning -—— applicable to multiple aspecis of sediment disaster
winich immediateiy mean the formulation of appropriate method of
construction itself, in practice.
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SUMMARY OF TRAINING COURSE

*khkhkkkhhkhhkrdhhd b hkhkid

- IMPLEMENTATION RESULT

- o (AT THE END OF MARCH 1988) :

COURSE He el R s s b

PERIOD [ . TOTAL [ TOTAL NUMBER OF | AVERAGE FOR EACH

TIMES PARTICIPANTS :
‘ _eer
General 1 12 Ir 130
(Sabo proper). | month BE : 120
. : STM 77
, 3
‘General - 1 2 1ir : 8
(River :& sabo) | month : | BE 32
o ' B 70
Intensive 4 5 Ir : 66
months BE 4
Comprehensive 2 2 Ir 12
: years

R Total : 349

Ir @ 116 [K% -

1BE 2 156 |vegi-€ cgz;g)

ST - 77 TIIASRGaLT
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COMPARISON TABLE OF GENERAL . COURSE

kkkEkkkkkkkkkfkkk **#***_&***‘k‘k*****

as of.December,'1985.

_,26__

QUALTFICATION | CURRTCUCUM (WRS) [ FOR |
STAGE | INVITED ) NUMBER OF ["Ir. | BE | ST} B A G F1 S ] TOTAL | WEEKS
NUMBERS |  PERSONS ' _Drs o ' '
1|20 16 1 |-15) o] 3s] 41| 8| 6] - | 100 | ‘2
(1) : _
11 20 16 a | 12 o 38 a8 10l 12( - { 108 | 2
(1) _ _
i | 2 15 o 1af 1} 77} 97) 12f 20} - | 206 | a
(3) | { .
w | 2 1l o | 1] 1| s8[110] 30| 8| 4| 210 4
(1) ' _
v 20 2l 0 0 21 2011301 32 12 - 194 .4
(9) _
vi | 20 19 o) ofis | 20y130f 32] 12f - | 19a | 4
(1) _ |
viI | 30 26 9 | 17] o | 42|12} 18] 16] - | 188 ] 4
: (9 : '
VIII {30 22 - 71 150 o | aal11a| 18) 16 - | 192} 4
: () -
Xt 20 20 0 0)y20 | 161 621 - } 12} - 90 { 2
X | 25 23 2| 21{ o | 42(136| 16] 6( - | 200 4
(4)
X1 25 25 5 191 1 341126 204 18] - 196 4
(8) ' - ’
XI1I 15 13 - ~| 13 - 60| - 6| - 2
(3
Notes : Rotations :
1 Stage October 17 - October 29, 1983 B : Basic subject
Il Stage January 9 - January 21, 1984 A : Applied subject
Il Stage May 1 - May 30, 1984 G : General subject
IV Stage Januwary 7 - February 2, 1985 F o Field trip
V Stage March 4 . March 30, 1985 S ¢ Seminar _
Y1 Stage April i5 -~ Ray 11, 1985 ) : Number in paren-
V11 Stage MNovember 12 - December 11, 1985 ' thesis shows
VIIl Stage January 15 - February 14, 1986 partic¢ipants
IX Stage March 17 - March 31, 1986 from out-Jdava
X Stage -January 6 - February 5§, 1987
X1 Stage - November 19 - December 19, 1987
XII Stage Mqrch 22 - March 31, 1988
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CURRICULLM OF GENERAL COURSE XT .
(NOVEMBER 19, 1987 - DECEMBER 19, 1987)

ARRAKERRKIAREFARAR A RARER AR AR AR RARA*R

NUMBER _
NO. SUBJECT OF .|.CODE LECTURER
HOURS
A. | BASIC SUBJECT ) ;
1. Hydraulics 12 | HS | Ir. Subarkah Oip.HE
2. Engineering 10 - £E | Ir. Chandra Hassan [Drip.HE
Economy ' : _
3. Hydrology and i2 HY | Drs. Sutikno Dip.H
Warning System
Sub Total .. 34
B.t APPLIED SUBJECT _
1. Sabo_ Survey 14 SS i Ir. Djoko Legowo Dip.HE
2. Sabo Plan 14 SP } Ir. Subarkah Dip.HE
1 Ir. Haryono DBip.HE. .
3. Sabo Design 14 S0 .| ir, Agus Sumaryonc Dip.HE
4, Sabo Implemen- 12 ST 1'Ir. ODarmadi .
: tation S || Ir. Chandra Hassan Dip.HE
© 5. Debris flow 12 DF { Ir, Darmadi S
: - : ' Ir. Chandra Hassan Dip.HE
6. Quality Control 12 QC | brs. Biyarto
‘ _ Ir. Suryono Haryadi
7. Soil Erosion and 12 SC { Ir:. Haryono Dip.HE
Sediment Control :
Bam
8. Landslide o 14 LS | Ir. Agus Sumaryono Dip,HE
9, Upper Watershed 12 LC | Ir. Anwar Bale
Management and '
Land Conservation
10. Geomorphology -and [ - 10 GY. | Ir. C.L. Sumariono
Geology - - :
Sub Total ... | 126
C. | GENERAL LECTURE _
1. Project Management 4 Pt Ir. Djoko Legowo Dip.HE
2. Policy of Develop- 4 ) kS | Ir. Sarwono Sukardi Dip,HE
ment in Indonesia
Sub Total ... g8
D. | OTHERS
I. Closing/Opening -
Ceremony
| 2. Film Performance -
3. Field Trip - 16
| Sub Total ...[ 16 |
Total....... 184




CURRICULUM OF GENERAL COURSE: XIT
MARCH 22, 1988 - MARCH 31, 1988

Fok ik ok Feok ok ok d ko k kA kAR R A AR Rk

E 1 NUMBER
NO. SUBJECT OF |} CoDE LECTURER
o “HOURS
8. | APPLIED SUBJECT |
1. Sabo Survey 8 $S | Ir. Djoko Legowo Dip.ME
2. Sabo Plan 8 SP ) Ir. Subarkah Dip.HE -
3. Sabo Design 3 SD | Ir. Agus Sumaryono Dip HE
4. Sabo Implemen- 8 SI | Ir, Chandra Hassan Dip.HE
tation ] SR .
5. Debris flow . .8 DF { Ir. Darmadi
6. Soil Erosion and 8 SC | Ir. Haryono Dip.HE
Sediment. Control . . '
Dam - . . .
7. Qualiity Conirol. & QC | Ir. Suryono Haryadi
8. Landslide 6 LS | Ir, Supandiyo
Conservation
Sub Total ... a0
0. | OTHERS
1. Closing Ceremony 2 .
z. Field Trip 6 Ir, Subarkah 0ip.HE
' Ir. Haryonc Dip.HE
Sub Total ... | B | -
Total....... 68




COMPARISON TABLE OF INTENSIVE COURSE

wekekhAkokchokok ko dok kA khokhadokode ik dodokode k ik

st md 3rd © 4th 5th
ITEMS - INTENSIVE - INTENSIVE INTENSIVE INTENSIVE INTENSTVE
IRSE COURSE (DURSE COURSE COURSE
Nurber of Trainees 2 17 2 2 2
inyited o
Attendants 17 | 1 1 18 13
Duration 4 months 4 months 4 months 4 months 2 months
Date - ' May 4-Aug. 31| Jul. 16-Nov, 16! Jul. 1-0ct. 31| Jun. 23-0ct, 18| Jul. 1-Aug. 29
' _ o1t 1984 1985 1986 1987
Qualification Civil _Ehgineer Civil Engineer { {ivil Engincer{ Civil Engimer Civil Engineer
(Ir.) (Ir.} (Ir.) (ir.) (Ir.)
Participants - 2 .3 - 6 5
: .frmm_ out-Java ‘ ‘ .- o
Lecturers U_.G.'M sane with the | same with the | same ‘sane
fir, of Rivers| 1st course 1st and 2nd
Sabo centre | course
Long-term and
Short-term
Experts
Curriculum ' _
Basic Subject X0 hours | 216 hours 168 hours | 172 hours 58 hours
Applied Subject 232 hours 375 hours 398 hors 396 hours 212 hours
General Lecture 16 hours © 48 hours 40 hours 40 hours 8 hours
Field Trip 66 hours 78 hours 156 hours 156 hours 64 hours
Saninar/Discussion 16 hours 0 hours 30 hours 30 hours 20 hours
TOTAL - 528 hours 747 hours 792 hours 794 bours 32 hours
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CURRICULUMVAND LECTURER FOR THE FIFTH INTENSIVE COURSE
(JULY 1, 1987 to AUGUST 29, 1987)

'k'.&'*****:\'**********‘k*******’k**************************‘k

NUMBER | -
NO.  sUBJECT oF | cooe LECTURER
| HOURS ‘

A. | BASIC SUBJECT . ' _
1, Sediment Transpor-{ 18 ST { Prof. Ir. Pragnjono M.

tation : _ o o
- o : ; Ir. Chandra Hassan Dip.HE
2. Land Conservation 14 LC | Ir. Soedardjo. -
3. Soil Erosion 12 " SE | Dr. Ir. Soeprapto S,
4, VYolcanology - 12 YO | Or, Ir. Irwan Bahar

Sub Total ... he '

B. } APPLIED SUBJECT
1L

Sabo Survey 30 SS | Ir. Djoko Legowo Dip.HE .
_ - | Ir, Putu Gelgel:
2. Sabo Plan 28 | SP | Ir. Subarkah Dip.HE
_ Ir. Haryono Dip.HE
3. Sabo Design - 36 ( SO [ Ir. Agus Sumaryono Dip.HE
_ ' o Ir. Puspahadi
4. Sabo Implemen- . 26 .SI | Ir. Darmadi "
tation - Ir. Chandra Hassan Dip.HE
5. Debris Flow 122 1 OF PIr. Darmadi-
N Ir. Chandra Hassan Dip.HE
6. Torrent Hydraulics 14 TH } Ir.,  Subarkah Dip.HE '
7. Sabo Hydraulics 30 HT | Ir.. Putu Gelgel
Model Test ! S.T.E .
8, Landslide and 12 LS | Ir.. Agus Sumaryono Dip.HE
Slope Failure | L _ .
9. River Engineering 14 RE | Ir. Djoko Legowo Dip.HE
10. Sediment Control 14" | 'SC | I, "Sarwono Sukardi Dip.HE

Dam L. i Ir. Haryono Dip.HE
Sub Yotal ...{ 210 - : '

C. | GENERAL LECTURE : - |
1. Organization of 4 PU | Ir. Moerwanto Martodinomo

Department P.U .
2. Warning System 4 WS | Ors. Sutikna Oip.H

Sub Total ... 8

D. | FIELD TRIP . ‘
1. Merap? Project 6 - VSTC Staff

2. Mt, Agung Project 32 - VSTC Staff

3. Mt, Galunggung and 36 - VSTC Staff
Cimanuk Projects : ' ' .
Sub Total ... 74




"NUMBER
NO. SUBJECT OF CoDE LECTURER
HOURS
£. | OTHERS R -
1. Film Performance 12 - VSTC Staff
2. Opening & Closing 12 - ' '
Ceremony o
Sub Total ,.. 24
Total....... 362
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SHIFTING SCHEDULE OF INTENSIVE COURSE

*kAk :\-*********‘k*********:‘:********fr***

. SUBJECT | '83/*84| 'sas/'85 | '85/'86 | '86/'87 | '87/'88| '88/'89
Sabo Survey| L.E (L.E - |LE 1.I.S.Ex1 | 1T 1.1
Sabo Plan L.E L.E L.E L.EF.I*2 L] 1.1
Sabo Imple~-| - L.E |L.E L.E L.ELILI*3 ] 1.1 I.1
mentation .
Sabo Design{ L1.E |L.E.I.I*[L.E.I.T " fL.E I I%5] LI 1.1
‘Torrent . L.E .1 I.1 1.1 .1
Hydraulics
Hydraulic | S.E | S.E S.E.L.E*6 | S.E.I.I*7 )| 1.1 1.1
Model Test - ' .
Notes 1

*] Merely aerophoto interpretation shall be guided by short-term
expert

*2 Merely key points of sabo plan .

*3 Merely key points of sabo implementation .

*4 Lecture. by Indonesian, practice by long-term expert

*5 Merely “channel work" shall be guided by long-term expert

*§ lecture by long-term expert, practice by short-term expert

*7 Merely practice of hydraulic model test by short-term expert

*8 The course will be transformed into "Progressive Course"

Notation :

L.E. : Long-term Expert
S.E. : Short-term Expert
I1.I. : Indonesian Instructor -
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COMPARISON TABLE OF COMPREHENSIVE COURSE

AR EREERERAEA XA A AR A AR A AN R A A AR Ak hk i

ITEM

Ist
Comprehensive Course

2nd
Comprehensive Course

Number ‘of trainees
Dutation
Participants

Objective area

Stage of study
Stage 1

11
111

7

2 years
May. 1983-December 1985

Engineers in VSTC

K. Putih, K. Bebeng or
K, Krasak in type I
area of Mt. Merapi
Plan ' '

To, attend ‘Intensive
Course _
Peliminary Study

Case study :

5

2 years
May 1986 - March 1988

Newly recruited engi-
neers

K. Gendol in type II
area of Mt. Merapi
Master Plan

Preliminary study

To attend Intensive -
Course
Case study

733_.
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CONTENT OF SECOND COMPREHENSIVE .COURSE

O SR bt T e T e T

1. General Condition of ‘Objective Area

1. Shape.of objective catchment
.2. Analysis of. river order
.3. Scale of sediment yield

— ot

- hydrological characteristics according to shape ‘of b351n
and system of river order

- classification of the streams accord1ng to assumable
possibility of sediment runaff

- smaller scale of planning for provisional works

2.'Selection of Sabo Basic Point

2.1. Meaning of sabo basic point
2.2. Locatien of sabo-basic point
2.3. Characteristics of each bas1c point

- formu]atton ‘of sabo-basic point/sub-basic p01nt for the
disposition of sediment as a whole

- ‘how to choose so-called sabo-basic point

- features of three of basi¢ and sub-basic points and the
checking-points for sediment d]Spos:tion

3. Estimation of Probable Peak Flood

. Existing rainfall data available

. Estimation of probable rainfall-

. Selection of method. for peak flood computation
. Calculation of peak fiood by rational formula
. Examination of applicable peak flood

- available data and the arrangeément

- Rziha and Kraven formula for computing concentration time

~ maximum daily and hourly rainfall and so on by method of
Hazen plot

- rational formula, Mononobe and Ito formu1a

- intensity (mm/hr) - duration curve '

- application of Thiesen division

- assumption of runoff coefficient

- estimation of peak f]ood as to 10, 15, 50, 100 years of
return period




4. Estimation of Objective Amount of Sediment

4.1. Dlv1510n of area in accordance with state of sediment yield

4.2. Estimation of objective sediment

4.3. Rough estimation of sediment passing through sabo basic
Pﬂlﬂt

]

Spec1f1c sedlment yield

actuat field survey for the ex1st1ng amount of sediment
- assumption of residual and runoff ratio of sediment
classification of  sediment source

. Crltxca] over«topp1ng p01nt

. Possibility of over-topping

. Assumption of damage potential

. Numerical expression of damage potential. areas

- calculation of passable discharge according to Manning

formula
"~ setting out of overtopping po1nt as agalnst ptanned flood

discharge.

- assumption as to the amount of sed1ment depoS]t at the

“site of overtopping

- recognition of inflection point is stream prof1le

- presumable area of flooding .

6. Arrangement of whole Facilities (Provisional P]én) o

6.1. Basic consideration to arrange the facilities
© b.2. Arrangement plan of sabo facilities .
- geological and geomorphological characterlstics .
- type of sediment productxon and possibility of severe
event
- total 51tuat1ons of obgective basin and technical judge-
ment from sediment control point of view
- determination of sediment yield area, transportatlon area
and deposwt1on area
" - sabo dam in sediment y1e1d1ng area
- consolidation dam in a series in transportation area
~ avaluation of existing sabo facility

u35 —
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17, Appropriate Scale of Each Fac111ty

‘7.1, General exp1anat1on .

7.2. Relation between scale of sabo fac1l1t1e5 and the effecu
tiveness

7.3, Most-likely scale of the structure

e
8. Exam1natlon of totally effecttve volume of factlities as compared

effect1veness calculation of sabo dam

proper effective height for each sabo facility
estimation of deta1n volume, storage volume and control
vo}ume .

to planned voume of sediment runoff

8.1, Amount of sediment pass1ng through the basic po1nt :
Effective volume of whole facilities

8.2.

8.

3.

Comparison of sediment run off with efféct1ve volume of
facilities ‘

- re-arrangement of total amount of effective volume as com-

estimation of totally effective volume -

pared to planned amount of sediment run- off

et g i b 128 e 24 i & tm

9. Socio

9.
g,
9.

1
2.
3, Social evaluation

Ecanamic Eva]uation

. General explanation

Economic evaluation .. -

factors involved in social effects
evaiuation on direct damage
evaluation on indirect damage

- annual benefit in disaster area
- formulation of construction schedule
- cost ratio of planned facilities

B/C, NPV, IRR

Lﬁ36_



10.1.
10.2.
10.3,
10.4.
10.5,
10.6.
10.7.

10, Detail Design at Sabo Dam

Design of spillway:

Design of main body

Design of foundation

Design of wing

Design of sub-dam and apron
Design of other portions
ConstrUction cost

free board and weir formula for sp1]]way of sabo dam
Newton's law and Hauska's formula to give the downstream
siope and width of spillway crown .

calculation on the stability of gravity-type sabo dam
bearing strength and friction of foundation

Darcy's law and piping phenomenon

Empirical formula or experimental formula for the design
of sub-dam, vertical wall and apron

- estimation of construction cost

11.

Design of consolidation dam

Planned riverbad gradient

Design of_spi]]way

Design-of main. body

Design of foundation

Design of vertical wall and apron
Construction cost

11.1.
11.2.
11.3.

11.4.
11.5.
11.6.

R

'computataon of static equilibrium gradient according to

Shield formula and Iwagaki formula

computation of dynamic equilibrium gradient accord1ng to
Brown's formula and Meyer Reter-Muller's formula
‘téchnical judgement on determining planned gradient
hydraulic and structural computation by means of the
method cerresponding to that of sabo dam {Chapter 10)
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LIST OF TEXTBOCKS

rohddokd ko kokkkkkiok
TRANSLATTON
N, TITLE WRITTEN BY : RIGINAL INTO “PAGES
INDONESIAN
1. | App1lied Hydrology - JICA (KONDO) English [ F.Y. 1984/1985] 230
2.1 Engincering Geology Sunarto Tjojudo ‘1Indonesian 120
. 3. | Hydrautics N Yiwono Indonesian 270
4.1 Sediment transportation | Pragnjono Mardjikoen) Indonesian 170
5. | Structural Mechanics H. Daroeslan Indonesian 55
6.{ Soil Mechanics H. Daroeslan Indonesian 55
7. | Concrete Engineering Antono Indonésian 260
8.| Geddetic Survey T Suprapto Indonesian
9, | Geodetic Survey I Priyono Indonesian| 150
10, | Torrent Hydraulics JICA (IKEYA) English F.Y. 1984/1985| 62
11. | Execution Control Works | JICA English | F.Y. 1984/1985; 238
Inspection : S S -
12.} Concrete JICA English F.Y. 1984/1985] 18
13, | Surveying for Sabo Works | JICA English F.Y. 1984/1985( - &9
14,1 Sabo Survey JICA (KONDD) English L
15. 1 Sabo Plan JICA (KORESAWA) English 122
{General Ramarks) N o _
16.] Sabo Plan JICA '(HIROAMI) | English F.Y. 1984/1985| .66
17. | Maintenance of Sabo JICA English F.Y. 1984/1985] 0
Facilities : ) . ‘
18.| Sabo Design JICA (KONDO, ‘SETO) | English F.Y. 1984/19851 &0
19. | Manual for Reforestra- | JICA: English F.Y. 1984/1985] 100
tion and Erpsion Control ' '
for the Phillipines : g
20, | River Engineering Siswoko | Eng. & Ind ' | 250
21. | Saho Inplenentation JICA (HIROZWMI) English F.Y. 1985/1980 200
2.} SaboOM - Superi Indonesian| 35
23, Sabo Hydraulic Model JICA (Y, TASHIRO) English- 370
Test .
24,1 Debris Flow 1 Darwadi Indonesian 75
25. | Computer Programning 1y Indonesian
26. | Vegetation o U3 Indonesian 55
27. | Handbook for Hydraulic | JICA (ABE) English 59
Moda]l Experiment on _
- | Chanrel Horks _
28, | Hidrologi Terapan Or. Ir, Sri Harto Indonesian 226
29, | Vulkanologi Indonesia Dir. Yolkarologi Indonesian 224
30. | Soii Ervsion: Dr. Ir. Suprapto Indonesian :
31. | Bendungan Pengendali Dir. Jen. Pengairan | Indonesian 182
Sedimen _
l._
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Tme

WRITTEN BY :

(RIGINAL

TRANSLATION
INTQ
THOONESTAN

PAGES

3.

41,
42.

43.

45,

| 47.

BB

Landslide Control
Glossary of Terminology
on Sabo Engineering
Soi1 Erosion and
Conservation

. | Maniial for Landslides

and Slope Surveys in
Japan, :

Manbal for Roughness
Coefficient and Water
Level Calculation in
Japan .

JiCA.
JICA (HIROZ[MI )

G. Di Sﬂvm
MoC

MoC

Manual for - Investigatlon MOC

of Discharge in Japan
Manual for Steep-slope
Failure Control Facility
Plan in Japan

. | Manual for. Inves'tigation

of Precipitation in
Japan :

Manual for Landshde
Control facility Plan
in Japan

Manual for. Investlgatlon
of Water Stage in Japan
Manual for Sediment
Transport' Survey in
Japan :

Manual for Sediment
Yield Survey in Japan
Manual for Hydrological
Statistic in Japan
Manual for Run-off
Calculation in Japan
Introduction to Sabo
Works

Biotechnical Slope
Protection and "Erosion
Control . -

Japanese Industrial
Standard for Concrete:
Test

Soil:Test

Manual for Erosion
Control (Sabo)
Facility Pian in Japan

58 & B8

3

HCeC
M
MOC (IKEYA)

D.H.Gray/A.T.Leiser

JIs

JICA
MC

English
Eng. & Ind

. English

English
English
English
English

English

English

English

English

English

English

| English -

Engtish

English

English

English
English

F.Y. 1985/1986

F.Y. 1985/1986
F.Y. 1985/1985

F.Y. 1985/1966
F.Y. 1985/1986
F.Y. 1985/1985
F.¥. 1985/1986
F.Y. 1985/1986

F.Y. 1985/198
F.Y. 1985/198

F.Y. 1985/1985
F.Y. 1985/1985
F.Y, 1985/1986
F.Y. 1987/1983
. 1987/1988

il
.
-

F.Y. 198//1988

1957/1988
1987/1988

Jm
-
b

155
120

27

13
14
15

13
24

21
70

179°
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WRITTEN BY :

TRANSLAT ION

JICA

THLE ORIGINAL INTO PAES

INDONESIAN :

1. | Hydrolika VSIC Indonesian 8

2.| Hydrolika VYSTC Indonesian 30

3.} Beton VSIC Indonesian : 46

4, | quality Control and JICA English [ F.Y, 1984/1985| 45

Aggregate . . o e L

5.1 Saba Survey and Plan JICA English F.Y. 1984/1985( 45

6.| Sabo Design JICA English F.Y., 1984/1985( 45°

7.| Sabo Inplamentation and | VSTC Indonesian 70
om - T B :

8. ] Sabo O.M Peralatan VSTC Indonesian| a5

9. | Sabo 0.M Pengairan VSIC Indonesian 40

10. | Debris Control VSTC Indonesian S 9%

11.{ Landslide English F.Y. 1985/19851 21

““40'_
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LIST OF REFERENCE BOOK
L e

NO. TITLE AUTHOR: EDITION
] A. HYDROLOGY
1 |:Introduction :to Hydrology Viessman 1977
- 2:] Engineering Hydrology “Varshney 1979
. 3| Facets of Hydrology Rodda 1976
4|-Hydrology S Wisler 1959
51 Dynamic ‘Hydrology faglesen 1870
6 { Systematic Hydrology Rodda 1976
7 { Hydrology _ Wisler 1959
81 Statistical methods in Hydrology Haan - 1982
9 { Hydrology for Engineers Linsiey 1982
B. HYDRAULICS
‘10 | Hydraulics . . King 1948
11§ Rockfill ‘in Hydraulics Engineering Stephenson 1979
12 | Hydraulic Behaviour of Estuaries Mc Dowel- 1977
13 | Models in Hydraulic Engineering Novak -1981
14 | Development in Hydraulic Engineering | Novack 1983
15 | Advances in Hydrosciences | Chow 1982
16 | Development in Water Science Time Shaarawi 1982
| Series Methods in Hydro-science :
17| Engineering Applications of Computa- | Abbott 1982
tional Hydraulics (1 set - 2 vols.)
18 { Seepage Hydraulics Kovacks 1981
19 | Flow Through Open Channels Ranga Raju 1981
20 [ Computational Hydraulics Brebbia 1983
21 | Elements of Hydraulics Patel 1978
.22 | Engineering Hydraulics Rouse 1950
23 | Discharge Measurement Structures Bos 1975
24 | Hydraulics of Groundwater Bear 1879
25 | Open channel Hydraulics '85/MGH (HC) ¢ French 1985
C. S0IL MECHANICS
26 | Finite Elements Special Problems is 0den 1984
Solid Mechanics
27 | Advanced Soil Mechanics Das 1985
28 { S0i1 Mechanics and Foundation Singh 1981
_Engineering
29 | Soil Testing.for Engineers Lambe 1951
30 | Proceeding of the Sixth Regional. Durban - 1975
tonference for Africa Soil Mechanics |
& Foundation Engineering (1 set-2 Vol




NO. TITLE AUTHOR EDITION
31 | Slope Instability -Brunsden 1984
32 | Soil Testing for Engineers Lambe 1951
33 Soil Engineering T . Spangler 1984
34 | Developments in Soitl mechanlcs and Benerjea 1983
| Foundation Eng}neer%ng 1 ' .

351 Soi1 Classification Finkl 1982

36 | Dictionary of Soils Plaisance 1958
37 | Manual of Soil lLaboratory Testing Head 1980

vol. I '80/04 (HE) , o
38 { Landslide and their Contror Quido Zaruba 1982

39 | Slope Analysis RN Chowdhury 1978

40 | Soil Mechanics in Engineering Karl Tarzaghi 1967
Practice
D. GEOLOGY AWD GEOMORPHOLOGY

4] | Geomorphological Technigues , Andrew 1981
42 1 Geomorphological and Engineering Coates 1980
43 | Geotechnical Engineering ) Cernica © 1982
44 { Mc graw-Hill Encyclopedia of the Lapedes 1978

Geological Science

45 | VYolcanoes of the World - Sinkin S
46 | Krakatau 1983 - - : Sinkin 1983
47 | Forecasting Volcanic Events _ Tazee 1983
48 | Principles of -Geomorphology. ' Thornbury 1969
49 | Grouting in Engineering Prattice Bowen . . 1981
50 { Fundamental Geotechnical Analysis Dunn 1980
51 } Mount Etna the Anatomy of a Volcano Chester: 1985
52 | Rock Mechanics Jumikis 1983
53 | Forecasting Volcanic Events . Taziefe 11983
54 | Open Channel Hydrau11cs 185/MGH (HC) French e ~1985
55 { Fluvial Processes in Geomorphalogy tuna B. Leopol& 1954
56 | Process Geomorphology Dale F. Ritter 1986
67 | Handbook of Geology in Civil Legget 1983

Engineering -
E. GENERAL CIVIL ENGINEERING

58 | Photogrammetry Moffitt 1980
59 | 1984 Annual Books of Astm Standards Astm - 1984
60| Civil Engineering Contracts Haswell 1982
61| Construction Failure ‘Feld 1968
62 | Cement Engineer's Handbook Labahn 1983
63 | Constriuction Equipment Guide : | Day : 1973
64 | Structural Masonry Designer's Manual | Curtin 1982

“ b5 | Mc Graw-Hill Encyclopedla of Parker 1983

Engineering v

66 | Remote Sensing in Civil Englneerlng Kennie 1985

67 1 Construction Coniracting Clough 1975




TITLE

AUTHOR EDITION
68 | 1979 Annual Astm Standards Astm 1979
69 | Dictionary of Water and Water Nelson 1973
. .| Engineering = - '
-70 | Standard Handbook for Civil | Merrit 1983
- | Engineering . - . :
71} Engineering Organization. & Management | Blanchard 1976
72 | Introduction to F1n1te Element Martin 1973
Analysis
73| The Finite E]ement Method for Heubner 1975
Engineers : _
74 ) The Finite Element Method Linear '} Hughes 1987
‘Static and Dynamic Finite Element
Analysis
F. SOIL EROSTON
751 Systems of Research Method in Soil Rode 1974
- Science’ o
76 | Soil Erosion- Kirkby _
77| Principle of So0il Conservation and Arakeri 1984
Water Management
78 | Erosion & Sediment Control Handbook Golman 1986
t86/MGH (HC)
G. CONCRETE
79| Technology of Portland and Cement and | Banerjea 1980
| Blended Cement _
80 { Creep and Shrinkage in Concrete Bazanb 1982
Structures '
81| Design of Liguid Retaining Concrete Anchor 1981
Structures
82 | Design Mix Manual for Concrete Long 1982
: Construction '82/MGH (HC) '
“H. AGRICULTURE AND FORESTRY
83 | vegetation Mapping Kuchler 1967
I. RIVER
84 | Gravel Bed Rivers ' Hey 1982
85} Civil Engineering Board Rev1ewer Arrecla 1978
86 | River Management Isaac 1967
87 | Modelling of Rivers Hsieh 1979
88 | The Restoration of Rivers and Stream Gore. 1985
89| River Engineering '86/PH (HC) Peterson 1986




TITLE

-and Altuvial Stream Problems

Garde

NO. ~ AUTHGR EDITION
J HYDRAULICS MODEL TEST
90 { Modeling of Rivers | Hsien 1979
91 | Experimental Modelling in Engineering{ David 1982
92 | Hydraulic Modelling _ Sharph 1981
93 | Numeta '85 Numerical Methods in Middleton 1985
Engingering Theory and Applications
2 Vol. .
. 94| Flow Measuring Flumes for Open :
Channel System Bos 1984
K, _ERVIROMAENTALS |
95§ Environmental protection Chanlett 1973 -
96 | Environmental Measurement and Platt 1964 -
Interpretation
97 | Environmental Engineering : Peavy 1985
98 | Advances in Environmental Sc1ence and | Pitts 1977
Technology .
99 | Environmental Eng1neer1nq Vesilind 1982
100 | Water in Environmental Planning Thomas Bunne 1978
i.. COMPUTER
101 | Programming Metheds in Structural Iyengar 1980
Design
102 | Structural Dynamics an ;ntroduct1on Graig 1981
to Computer Methods S
103 | Basic Programs for Land Surveying . Milne 1984
M. GROUND WATER
104 | Artificial Groundwater Recharge Huisman 1983
105 | Developments in Water Science Ground | Halek: 1979 .
‘Water Hydraulics
106 | Groundwater Drilling Handa 1984
107 | Water Reuse Problems and Solution Dean ‘1981
*81/Ap (HC) : .
108 | Water Resources Planning Crigg 1985 .
109 | Hater Resources Engineering K. Linsley 1979:
N. SEDIMENT TRANSPORT
110 | Mechanics of Sediment TranSport Summer 1983
111 | Mechanics of Sediment Transportation 1977




NO.

TITLE AUTHOR EDITION
0. GENERAL
112 | Information Methods Peterson 1983
113 | X ‘ICSMFE (1 set - 4 Vol,) Stockholm 1981
114§ Remote Sensing of ‘the Atmosphere Fymat 1978
- Inversion Methods and Applications
115 | Proceeding of the International Karasudhi 1980

Conference on Engineering for
Protection from Natural Disasters
'80/JW (HC)
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"LIST OF REFERENCE BOOK
Hk Rk kdki ik kiokkdkohkkhkok

Jaringan Irigasi Kriteria Perencanaan

Bagian Bangunan

NO. AUTHOR | EDITION
A. HYDROLOGY
1. { Hydrological Forecasting Anderson 1985
B. HYDRAULICS _
2. Eng1neer1ng Applications Comput1onai Abott 1982
Hydrau11cs _ ' :
C. SOIL MECHANICS ‘
3. | Soils Fritz Patrick 1983
4, | Soil Geography and Land Use Forth 1980
D. GEGLOGY AND GEOMORPHOLOGY
5. ] Physical Geology 7 Foster 1983
6. [ Geology for Engineers .Blyth 1974
7. ! Engineering Geology and GEOtEChnlCS Bell 1980
8.1 Field Geology Lahee 1961
9, | Fundamental of Engineering Geology Beil 1983
E. CIVIL ENGINEERING _
10. | Perencanaan Bagian Kriteria Bagian Ditgasi I 1986;
Standard -
11. | Perencanaan Bagian Kriteria Persaratan Ditgasi I 1986
Bagian _ :
12.} Perencanaan Bagian Kriteria Persaratar Ditgasi i 1986
Teknik Bagian Pengukuran Topography : ‘
13. ] Irrigation Principle and Practices Hanzen 1982 -
14, § Mathematical Handbook for Scientics Korn 1961 -
and Engineers . ,
15. | Aerial Pothography Paine 1981
16. | System Analysis for Civil Eng1neers . § Ossen Brugen 1984
17. | Standar Perencanaan Irigasi Ditgasi I 1986
18. | Perencanaan Bagian Perencanaan Ditgasi I 1986 -
Jaringan Irigasi Kriteria Perencanaan
Bangunan Utama
19, | Perencanaan Bagian Perencanaan Ditgasi I 1986




ND.

AUTHOR

EDITION

TITLE
20. | Perencanaan-Bagian Perencanaan - Ditgasi [ 1986
Jaringan Irigasi Kriteria Perencanaan '
' Petak Tersier :
21. | Perencanaan Bagian Kriteria Bag1an Ditgasi I 1986
Petak Tersier
22. | Perencanaan Bagian Kriteria Bagian Ditgasi I 1986
Parameter Bangunan .
F._SOIL EROSION |
23. | Erosion and Sediment Yield Laronne - 1982
G. RIVER
24. | Pengelolaan Badan Air dan Daerah Ir. Chandra 1987
Aliran Sungai Hassan Dip.HE
H. COMPUTER
25. Numerical Methods with.Fortran in Dorn 1972
- | Case Studies
1., GENERAL
26. Management Information System. Davis 1984
27. | Himpunan Peraturan Kepegawaian Jilid
I : 1977
28. | Himpunan Peraturan Kepegawa1an Jitid | > B.AK.N
1I ‘|| (Badan Adminiq 1980
29. | Himpunan Peraturan Kepegawa1an Jilid trasi Kepega .
ITI waian Negara)l 1981
J. ENGINEERING ECONOMY
30. Eng1neer1ng Economy Gerald 1979
31, Handbook of Engineering Economics Kurts 1984
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ANNUAL BUDGET FOR TRAINING ACTIVITY

Hokdekroekohokkdobckaiok ok okdckdok ke dodckok ek koo k:

Unit : Rp. 1.000
BUDGET 1983/1984 1984/1935 1085/1986 1985/1987 1987/14988 1983/1959
Fram Government of
Indonesia 3 _
Armual bodget and 16,3001 Rp. 29.760] Rp. 33.4761 Rp. 15.4200 #p.  11.100] Rp. 10,610
budget of training : .
Training Division
Fran JICA ¢ _ _
middle Level - Rp.  83.730{ Rp. . 63.500|'Rp. . 83.420{ Rp.  88.9%0| Rp.  55.978
Technical ’ .
Training's Budget (Y. 19.472) P (Y. 15.,577) | (Y. 11.683) { (Y. 7.738) | (Y. 4,306)
Diklat Rp. 8.5 Rp.  54.805
TOTAL Rp. 113.490) Rp. 130.574|Rp.  98.840| Rp. .154.915] Rp.  66.538
Rate average per {1=43)Y 1{1=448) (1= 7;14 Y1 (1=115)1{1=13.0}
year .
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TYPE OF PROGRAMME

ENTRY QUALTFICATION

CAPACITY |  OURATION
(1). General Course . Persons who are in charge of 20 1 month
(including River river and sabo works in cen- : 2 times/year
Sabo CoUrse) tral and.local Governments
(2). Progressive Course University'graduéte (civil .20 2 months
engineer) or equivalent. 2 times/year
Experienced engineer
{Manager oF progect OTfICE)
(3). Modzfled Compre- i. Chief of trainees 10 ‘1 year

hensive Course

. = University graduate
{civil. engineer) or
equivalent

- Experienced engineer
{level of sub-project
manager of project
offices)

ii. Assistant chiaf of

trainees

~ University graduate

" -(civil engineer) or
equivalent

- Experienced engineer
(next rank of sub-
project manager of
project offices

iii. Other trainees
- Educated of civil
engineering 20-35
years ald

1 time/year

4.49 —_
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PROPOSED CURRICULUM OF PROGRESSIVE COURSE

*kkKAhAdhA Rk Rh R kidkhiohdkhdddokdodidkiokiokk

NO. SUBJECT - HOURS

A. | BASIC SUBJECT

1. Hydrology 14
2. Land Conservation 14
3. Soil Erpsion o ' 14
4. Volcanology : _ . . 14
5. Engineering Economy _ , 12
: _ Sub Total ... 68
B APPLIED SUBJECT . _
i. Sabo Survey . 24
2. Sabo Plan . - : 24
3. Sabo Design . o ' 24
4. Sabo Implementation c : 24 -
5. Derbis Flow : 14
6. Yorrent Hydraulics . - ' : - 14
7. Hydraulic Model Test - . _ 24
8. Landslide and Slope Failure 14
9, Sediment Control Dam : 14
10. Case Study ‘ , : 40

Sub Total ... 216

C. | GENERAL LECTURE

1. Organization of Department P.U 4
2. Project Management 4
3. Warning System B 4

Sub Total ... 12

D. FIFLD TRIP -
' 1. FieTd Trip to Mt. Agung Project _ : -
2. Field Trip to Mt, Kelud & Semeru Project 64
3. field Trip to Mt. Galunggung Proaect and | {2 places)
Puslitbang Pengairan

4. Field Trip to Mt. Merapi'Progect ' 8

Sub Total _ 72

E. | OTHERS ' _ :
I Film Performance 6

2. Opening and Closing Ceremony 12

. 18"

TOTAL coviinrnrninnnn. 386
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A. BASIC SUBJECT

SYLLABUS OF PROGRESSIVE COURSE

b e e e S S ST T T T

1.

Hydrology

Lecturer
Syilabus

" Drs, Seetikno Hs. Dip.H

The hydrological cycle and it's elements
The water balance

Precipitation and discharge

Surface flow

~ Rainfall-runoff re]at10nsh1p

Flood hydrograph

- Method of calculation: emp1r1cél rational, sta-

tistical way and analogy of unit hydrograph

. Land Conservation

Lecturer
Syllabus

-Ir Anwar Bale
Human behaviour as the main cause of erosion
The effect of erosion
Preventive measure against erosion
Hillside works
Slope stabilization by way of vegetation
Reforestation

- The aspect of forest for watershed management

Soil Erosion

Lecturer
Syllabus

‘ Ir., Soeprapto S.
- Introduction to soil erosion

Surface erosion
Soil Joss of the slope (USLE)

- Mass movenent
- Linear ‘erosion

Vo}cano]ogy

Lecturer
Syllabus

ZDr Ir. Irwan Bahar

- Introduction to volcanoes in Indonesia
- Structural classification of velcanoes
- Future eruption

~ Disaster of volcano

Engineering Economy

Lecturer
Syllabus :

Ir. Chandra Hassan Dip.HE

- Introduction to Engineering Economy
- Basic concept and definition of Engineering

Economy

- Basic relationship between ‘moriey and time
- Calculation of future worth, present worth and

interest rate, benefit cost ratio, internal rate
- of return

- Project evaluation




B. APPLIED SUBJECT

Soooooooommmnam

Sabo Survey

1.
Lecturer Ir. Djoko Legowo Dip.H
Syllabus - Purpose of Sabo survey
- Investigation for Sabo planning
- General survey of obJectlve area
. Data and analysis
- Survey on sediment runoff
2. Sabo Plan
Lecturer CIr. Subarkah Dip.HE
Syltabus : . Basic consideration of Sabo plan

Planning of Sabo works

‘Relation between Sedtmeﬂt-y1e1d and Sediment

Control Dam
Frame work of Sabo plan
Planned objective sediment and effect1veness of

facilities

_Arrangement plan of. fac111t1es

P S

3. Saho Design

Lecturer
Syllabus

Ir. Agus Sumaryono .Dip.HE
Order and process ‘of design
Design of Sabo Dam

Purpose and. constltuatlon of
®Consolidation dam

°Channel work

°Hillside work

Design and safety analysis

Sabo Implementation

Lecturer.

Syllabus :

Ir, Darmadi

Ir. Chandra Hassan Dip. HE
Examination Plan .

Execution Plan

Keypoint of Sabo Implementation
Contruction Management
Execution of Sabo works

"Debris Flow

Lecturer :

Syllabus :

Ir. Darmadi :
Ir. Chandra Hassan Dip.HE
Introduction to debris/mudfiow

- Debris flow observation
- Basic Pinciples of debras flow calculation

Sampling methods
Riverbed variation due to debrls flow




. Torrent Hydraulics and Debris Flow

Lecturer : Ir. Subarkah Dip,HE

Syllabus : - The movement phenomena of sediment
Calculation of sediment discharge
Transformation of riverbed gradient
Properties of debris flow

Hydraulic Model Test

Lecturers : Ir. Agus Sumaryonc Dip.HE oo
. Ir, Suryono Haryadi : '
Sy¥labus : « Discussion on the use of models ;
- Relationship between physical and mathematical
model :
~ Model prototype re]at1onsh1p
- Top design the models for various probliems in
. hydraulic engineering
- Reproduction of hydraulic phenomena on model
- Laboratory practice

. Landslide and Slope Failure

Lecturers : ‘Ir, -Agus Sumaryono D1p HE
SR Ir. Sudarminto
Syilabus : - Introduction to properties of soil
. - Landslide and stope failure phenomena

- Field investigation '
~ Slope stability analysis
- Landslide prediction
- Design of landslide countermeasure
- Countermeasure works

Efosion Contro} and Sediment Control Dam

Lecturer Ir. Haryono D1p HE ' ;
Syllabus : - Introduction to soil erosion and erosion control
: - Investigation for sediment control dam planning
- Basic consideration of sediment control dam setting
- Practical design of sediment control dam-

- Implementation of sediment. control dam

Case Study

Lecturer Group
Syllabus : .- Hydrological data analysis
- calculation of design discharge
- Estimation of sediment yield
- Planning of sabo facilities
-~ Design of sabo dam, sand pocket and channel works
- Priority of implementation and time schedule
- Economic evaluat1on

___53 —_



X316

TENTAYIVE SCHEDULE OF MODIFIED COMPREHENSIVE COURSE

B R T R R R B R e T L eI e Pt e Lt

1588 ' ' 1989

MAY _JUN"JUL AUG SEP | OCT [ NOV | DEC [ 'JAN | FEB{ MAR | APR [ MAY

| ORIENTATION
RECONNAISSA
| SURVEY

STUDY AT
PROJECT

GUIDANCE AT
VSTC

GUIDANCE AT
PROJECT

ADJUSTMENT
REPORTING

10.day§
VSTQ

NCE S| ' =—| REVIEW

SURVEY QVERALL- PLAN PLAN DESIGN DJD

10 days | 7

14 days ‘| 10 1 10

AND

NOTE

. Two of the streams may be assumed as objectives of case study.
. One study team consists of several memebers who belong to a project

office.

. Those who instruct or give guidance are those who' be1ong to VSTC.
. Routine study is to be carried out in a project office, based upon the

instruction in advance,

. A1l the memebers of study team are not always to be convened to vSTC

at the same time.

. At the time of. guidance at a proaect office, some. instructors will be

dispatched from VSTC to discuss. the matters concerned.

. Depending upon the amount of possible budgetary appropriation, the

scale of implementation must be alternative. (This table merely shows
the gist) . |
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SYLLABUS OF MODIFIED COMPREHENSIVE COURSE
- FOR THE CASE OF K. TERMAS LAMA -

*‘k**********‘k****************************

1. Gemeral characteristics of the basin

- To compute the catchment area at several poxnts such as National
Road Bridge, Sumbersari Dam, Jembatan Merah, kantong pasir,
sabo-dams etc :

- To divide the major tributaries from the whole cétthmént area
and to’ compute the area for each :

- To draw the. Iongatud1na] profmle of the.streams from the -imme-
diate foot of collapsed area to the confluence of trunk river

_and to show the riverbed gradient with proper Iong1tud1na] Sec-
tions {attention to "inflection p01nt")

- To show the mean river wxdth/val]ey width on the aboveamentioned‘
Tongitudinal profile drawing in such a manner of paying a - care-
ful attention to the existing structures and natural narrow
course/bottle neck points '

- To 1nvest1gate the geological cond1t1ons and to draw the geolo-

. gical sketch map in collaboration with a proper geologist

-~ To carry out so-called sampl1ng of detritus/debris at the foot

of collapsed slope
2. Survey of sediment sources

- Tb review the-co]!apsed énd critica] areas in the basin

- To rev1ew the calamity h1story and to sumnar1ze the consequences
from disaster prevent1on point of view

u_To assume -3 probable stretch of secondary erosion by way of
visual inspection while referring to old data of geodetic survey

- To draw some diagram of riverbed fluctuation in a rough sense,
based upon the result of survey menticned above

3. Scrutiny of hydrological and hydraulic data

< To cdmpute'désign flood discharge again at several points, in
usual way of computation, for the purpose of provisional work

- To draw the diégréﬁ of f1o0d discharge distribution, by way of
dividing the rivercourse into several longitudinal sections




To show the passable flood discharge at- several ‘significant
points with ~the cross-section for each (Manning's velocity
formula)

To carry out sieving analysis of r1verbed material according to
anpther detawled instruction

To compute so-called equilibrium gradient as for several key
points of objective stretch and to estimate allowable sediment
discharge at the same point (application of "River regime"
theory) '

To set up most-likely ]ong1tud1na1 blan of riverbed: between
National Road bridge and Sumbersari Dam by way of paying atten-
tion to the harmonious transition with neighbouring sgctions

Trial design of Sumbersari Dam iﬂEFbvement and its adjacency

"Ta check up the' duty of water For 1rr1gat1on and facility capa-
.city

To examine the possible amount of sediment control by dint of
existing structure, from bilateral-sabo and water-points of
views

To seek for the way 1o 1mprove the existing structure and its
appurtenants :

To work out the trial design to the purpose_abbve

To design the provisional works {e.g. spur-dyke madé of -gabions’
etc) in order to mitigate the prevailing lateral erosion and
other desirable lateral works (e.g: groundsill ‘made of  wooden
crib etc.) for -the section betwen Sumbersari Dam and National
Road Bridge, being based upon the scrutiny of 1ong1tud1nai plan

Cof rlverbed gradient

To arrange all the deszgn draw1ng and to formulate the order of
1mp1ementat10n :

Trial design to improve the blockade 51tuat1on of National Road
Bridge

To examine most 1ike]y'gradient_of riverbed near the Bridge site

Tg examine a way to lower the ri&erbed elevation so that a
m1dd1e scale of flood discharge would be passabie

To take Lhe construction oF "sand settling basin" 1nto account,
on the premlse that the excavated mater1aI may be- d1sposab]e

To trta]]y delineate the outllne of “sand-settling basin" in
such a way that the construction would not affect on neigh-

bouring conditions (longitudinal plan and the grain size of
material) .




Remarks :

1).

2},

3).

The Result of study —— including the drawings, sketch
flgures, photoes etc. —— shall be arranged and compited
in a 'volume of report,

The basic knowledge shall be given at the time of orien-
tation and guidance in YSTC or Project Office. However
routine and daily job shall be instructed by Project
Manager and his subordinates.

Additional layout of sabo facilities in the upper reaches
—— apart from the above-mentioned scope of study —
shall. be studied under the guidance of Chief ‘Advisor of
VSTC in such a sense as making an approach to the overali
plan.
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SYLLABUS OF MODIFIED COMPREHENSIVE COURSE
FOR
THE CASE OF TUKAD UNDA

*hkkhkkhkhkkhkikk k_*'k**'k***‘k***********‘k*******

General Chatacterlst1c of the Bas1n

1.
- To draw ‘the catchment area for each tr1butary and at several
important point such as’ K]ungkung dam, Sldemen dam and so on
- To draw dra1nage system of Tukad Unda. by us1ng system order
- To draw the 1ongxtud1nal profile of the streams from K]ungkung
dam to the estuary based on geodet1c survey (attention to
“inflection point")
. To show the mean river width/valley on the above mentioned
* longitudinal profile drawing and the existing Sabo facilities
- To investigate geologicaT and soil c0ndition in objective area
and t0 draw geological and soil map properly
- To carry out sampling and to analyze gréin size in riverbed
12, Survey of Sediment Disaster’ 1n the Past
- To draw disaster area in the past, the depth of depssat sedi-
ment, the original river. course before disaster
- To confirm the overtopping point
~ To draw some diagram of riverbed fluctuation based on the result
of the present geodetic survey and the old one
3. Hydrological Data Analysis

- To draw the existing rain gauge station, to collect and %o ana-
lysis hydro]oglcal data in the basin by using : Gumbel, RHazen,
Thomas

- To_compute Qesign flood discharge at several important point by
using : Rational formula, Weduwen, Haspers, etc

- To compute d1scharge in ord1nary years in order to study possi-
bitity of using water for 1rr1gat1on




Improvement of Channel Works

- To fix the normal tine of the channel
- To design the necessary width of chamnel

~ To-design at the location of inflection point as well as the
beginning point of channel work

- To design the proper distance of ground-sill by considering
equilibrium gradient of the channel

- Try t6 ensure the design by hydraulic modél test in VSTC

- Try to examine allowable sediment discharge by calculation using
the existing formula and hydraulic model test ‘ :

. Detail Design
- To draw alignment of the channel in the map

- To draw consolidation dam combine with irrigation intake and
analyze stability of the structure

- To'draw groundsill and revetment
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AT KOPEN DAM

“CROWN PROTECTION TEST

(F.Y, 1986/1987)

LR E g e I T PR

FLOW

WING

€l S1 61 €2 S2 G2 C3 G3 S3 C4 64 S4 CS

Win

11 x 3,00
. 4,0

E]

3,00 m

1 25 cm

CONCRETE MIX PROPORTION AT KOPEN DAM

kkEkkhkkhkkkhkkkikbikhhhkAtdh bk bkhkhkhhyk

'SPECIAL CONCRETE, KOPEN

| MIX PROPORTION| WATER | UNIT | SLUMP | AIR | NUMBER| RESULT OF COMPRESSION
TYPE | (BY WEIGHT) CONTENT | CEMENT ’ oF TESY
kg/cm3 cm % SAMPLE [ ARITHMETIC | SIMPLIFIED
MEAN MEAN
c | (:2.a:3.90 | o550 | 300 [1,5-2,7]1,5-3,71 40 | 300 kg/en? | 294 kg/cm?
0.60 .
s | :1.32:1.9m] 0,55 | 500 |1,5-2,0]3,5-4,0| 40 | 254 kg/em? | 262 kg/cm?
. 0,60
6 | .(1:0,30:4,46){ 0,45 | ‘600 | - - 40 - .
0,50 -

—~ 63 —



Al B! (1 Dl A2 B2

CROWN PROTECTION TEST AT

MRANGGEN DAM (F.Y. 1987/1988)

P T e e P T P T T R S T

FLOW

WING

€2 02 A3 B3 C3 03

WIN

12 x 2,5 = 30 cm

m

3,00

T 0,40 cm

CONCRETE MIX-PROPORTION

MIX-PROPORTION | UNIT SLUMP |- AIR | NUMBER | RESULT OF COMPRESSION
TYPE| (BY voLuME) | CEMENT{w/c | o | convent| of : TEST
Kg/m3 : % SAMPLE | ARTTRMETIC | SIMPLIFIED
- . MEAN MEAN
Ad(l:2:3) 304 (0,5 9,5!. 3-4,1] 20 | 244 kgsem?| 246 kg/em?
10 : _
10,6
B I{l:1.5:2.5) 35 |0,5| 7,0]2,9-4,0] 20 ] 270 kg/cm2| 282 kg)¢m2
7,5
C }{1:24:39) 300 {055 5,5}/3,5-4,3f 20 {190 kg/em? | 215 kg/cm?
Crushed : ‘ o
stone
D 1(1:30:50) 211 |0,55{ 7,5}3,0-4,5|] 20 | 187 kg/em? | 190 kg/cm?
‘8,5 : :
10 )
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"ABRASTION DEPTH AT CHECK DAM KOPEN

B T T L L st r AT E T TS S L 2 2 3

{K. KRASAK}

MEAN ABRASION. DEPTH (cm)

CONCRETE | NO. BLOCK |
TYPE ' UPTSTREAM | WMIOOLE-STREAM | DOWN-STREAM
c ¢ 0,98 1,20. 1,26
cir 0.82 1,10 1,15
CIII 0.97 1710 1,40
Cil 0.15 0,22 0,82
1 0,84 0,68 0,96
MEAN ABRASION DEPTH 0,75 0,86 1,11
5 it 2,5 3,2 3,6
SIT 31 1.1 1.0
SII 1.1 1.4 4.8
Si 0.6 1.9 3.0
MEAN ABRASION DEPTH 1,825 1,9 3,1
G GI' 0,77 1,2 1,8
GIT! 0,87 1,0 0.8
GIT 1,22 1.2 1.6
GI 0,17 1.0 0,39
MEAN ABRASION DEPTH 0,75 1,1 1,14

() ClEdmRavrY -+
S vy 7Y — ¢
GUZI /WU ravs)—t
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MNUAL. SEDDENT FLUSHING AT THE MAIN TRRIGATION INTAKE IN K. XUNTNG BASIN -
Ve ki ook ook ek ook ook ok ook kA ok

: . o \ CINTERVAL CF ANNUAL FREQUENCY
NO. 1 NAME OF INTAKE | IRRIGATED| FLUSHED | PLUSHING (DAY)| OF FLUSHING (TIMES) | ANNUAL TOTAL|
o UAND (ha)| SEDBMENT [ TAINYT TRY | RAINV | RV T OF SEDIMENT

: (m3) | SEASON| SEASON| SEASON| SEASON| TOTAL w3)

1.{ 8. Plusyon 3 | 242 | 5| 0| 12 6 | 18 43.%
(Kedungsriti)

2B Tepuwsari | 120 | 660 | 5] | 12| 6 | 18 118.60
{Sudorejo) - _

3.| 8. Smbi- 0§ 600 | 15 B | 12 6 | 18 108.00
{Pakem Binangun) _ L

4.| B. Kedung 55 | 45 | 15| 0 | 12 6 | 18| 8Lm
(Kedung) - _

5.1 B, Padasan o | am | 5| o | 2| 6|8 8.5
(Padasan) ' :

6.1 8. pokon 55 570 [ 151 0| 12 6|1 102.60
{Pokoh) - :

7.1 B. Karangturi % | 13w | 5| | 2] 618 5,32
(Ngarplak) '




ANNUAL SEDIMENT DISCHARGE AT THE SAND TRAP OF MAIN CANAL
OF IRRIGATION INTAKE TN K. KUNING BASIN

ek hk ook ok ek Aok ko sk ok ik dekok ke ke etk

R * AVERAGE | CAPACITY | ~ INTERVAL (F ANNUAL TIMES OF :

NAME OF DISCHARGE | OF  SAND{ FLUSHING (DAY)]  FLUSHING - [ ANNUAL AMOUNT

SIRUCTORE | OF CANN.| TREP | WET [ ORY | WET | ORY OF SEDBMENT
- m/s (m3) |- SEASON | SEASON| SEASON| SEASON| TOTAL|  (n3)

. Plunyon 0593 (220 | 15| 2 121 6 |18 300

CTepwsari | 0.251 | . [ 15 | 0 | 2] 6|18 | w04

. Sambi 030 | tes| 15| o» | 1@ 6 | 18 | =3

. Kedung 055 | e | B[ |l 2] 6 {1 x4

. Padasan 0.35 R[ 3.12R| 15 0 12 6 18 |R 578.16

' 0.6 L| 000 | - T i83.60

. Pokoh 0.10R| 3.758] 15 [ w | 12 { 6 |18 |R 6.5

0.090L| B8.48L} . N B R 72

. Karangturd o.erl v278) 1 » | 12 s {1 76
0.0 L| MaBL|
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T s L b e s HEERERE e
1. Average: diameter ofriver material.. .
ERE B Widehoof xiver R

+

: . 1 e ' ’ : 1 :

S5 1.0 ﬁ 2.0 LB .

Figure- | The relationship between maximum Scourlng depth along the
bank (ZZ max) and pitch of spur dyke (L) :

<
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1200 - . L T T : :
z1 max o:351/s . o _
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%3 — 22

BUGGET ALLOCATION FOR EGNICAL IEVELOHVIENF PROG?A"NE
Kk ko okoobk

Fekk ke dorkdokAoddkkkk Aok

Budoet borne by Indonesian Government

dkkkk

‘  (Rp. 1,000.-)
1, TTEMS '32/'83{ '83/'8A| '84/'85| '65/'86| '86/87| 8788 '8%/'89
o1.| satary and Wages - - 5.100] 3.600| 2.610] 5.300] 4.50
(. | Materialé - - 5.500( 6.000] 3.000] 3.730| 1.600
03. | Equipments - - a.00{ loo| ~ so| wol 37
4. | Travel Allowance - 6.590| 6.9%0] 8.620| 5.7%| 2.000| 2.070
05. | Others - 1.000{ 451! 92 L.ooo| 2.80] 4.40
6. Constructmn Tost - -
- Instaﬂatmn of Eqmpment : 10.I(IX) | 30.000 -
- Radar Tower 20.000
- fence of VSTC Complex 21.000
- Laboratory 24.000 b
- Laboratory II A 675001 .
- Laboratory 111 45,000
TOTAL : - | &.50) 89.561] 95.222] 12,836 14.400] 12.946
Budget borne by JICA
N, TTEMS 1g2/'83| '83/'84] 'e4/'85) '85/'86| '86/7| '87/'88| '88/'89
0l.] Cost for Emergency Measure - - 1,500 4.000 - - 1.215
@. | Cost for Technical Develop- | - - 25000 2700 2.700] 2.00( 2.9
ment Activities . : e
TOTAL : Yy | - - 4.0007 6.700] - 2.700] -2.700] 4.116
Rp. | 17.20] 2.480| 19.278| 31.050] 63.508
(1=6.3)] (1=4.4}] (1=7,14} (1511.5 (1-13)
| S
GRAND TOTAL : 82.590 | 106.761 | 124.702| 32.114| 45.450| 66.45
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KIND OF BUDGET

LY. 1987/'%8

- (Zoil)

wance and statio-

" nary for experts

and other

— 15—

L_‘ PURPOSE F.Y. 1984/'85| F.Y, 1985/°86 | F.Y. 1986/'87
Cost for Middle Participants cost
"Level Technical of Trainees Y 19472000 Y 16,577,000 | Y 11,683000] Y 2242,600
Training - Special lecture Rp. 56,897,200
CPEEH SR R ) fee cost {or rate al Aprit
teaching material
Cost fof travel
. and tr'ip
Cost for training
waterial
Cost for Emerge~ | Strengthening the Y 1500000 Y 1,500,000 0 o
ncy Measures foundalion of ¥ 1,000,000
(BaER) ‘water level Y 1,500,000
' gauging stations Y 4,000,000
Campaigning Cost for panels Rp. 3,500,000| Y ) o1 Y 462,000
Cost for Sabo and model of sabo :
Techinol ogy works
CHAI SRR
Cost for Technical |’ Cost for the In- fp.10,464000; Y 2,700,000 Y . 2.700000 8 ¥ 2495000
Development ' ventory of Sabo Rp. 11,300,000
( BBt ) facilities in §
‘ "Sabo projects
- , ;
Cost far others Local travel allo-, Y 1120000 Y 1,120,000 | ¥ 620000 Y 400.000
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