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5. THE SECOND PRIORITY PROJECT

Among the three basins situated in the south-east slope of Mt.
Semeru, the Sediment control facility project in K. Mujur basin

was selected as the second priority prqject.

In K. Mujur basin, the Urgent Rehabilitation Project is already
financea by OECF loan and now being under construction. This
project is composed of long dikes and the rehabiiitatiOn of a
check dam aimihg to prevent disasters of the comparable
magnitude of the one which occurred in May, 1981. After
completion of the dikes, the sediment disaster in the left hand

of K. Mujur almost will be ceased.

5.1 ALTERNATIVE PLANS

The facilities which have such functions as Sédfﬁent vield
suppression, sediment runoff regulation and sediment runoff
storage are selected as proposed facilities for the second
priority project among the Revised Master Plan. Refer to
Fig.-5.1

As the constrﬁction order of sediment control fécilities'has'
.great influence wupon its function, it is -deéided. from a
technical standpoint, The construction order of _tﬁe  proposed
facilities for the second priority project are déCided on the
basis of the folldwing consideration, and shown in Tab1é~5.l._

(:) Sediment control facilities function EEfectively as a
whole system of them including the all facilities
completed upon to then. Therefore all the existing
facilities are included in each alternative.

() The construction of the proposed facilities must be
started with check dams situated at the upstream of the
existing check dam. And the construction must be

continued toward the upper stream.
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C) After most of the check dams are completed, the construc-
tion of sandpockets situated in the fan area must be
started from the head of the fan toward the down stream.

Table-5.1 Construction Order

Construction

Order Facility

1 | 11. BS. Sat check dam-2, 12. BS, Sat check dam-3,
13, BS. 8Sat check dam-4 '

2 3. B5. Sat check dam-7

3 1. BS. Sat check dam-5, 2. BS. Sat check dam-6

4. ‘4. BS. Sat check dam-8, 5. BS. Sat check dam-9,
6._BS.'Sat_check dam- 10

5 7. Sdmbersafi check dam

6 _ 8. Benda sandpocket

7 9. Kertosari sandpocket,

10. Kloposawit sandpocKket

By ﬁividing the construction order into some stages, six alter-
‘natives have been chosen as shown in Table-5.2. Alternative

plan of P2-0 in the table consists of the existing check dams.
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Table-5.2 - Alternative plans for Second PridritY'Project

-Alterna- .
bive Sediment Cont _ ] Sediment Return
i . ontrol Combination of Control Per iod
goan Function Facilities Volume of
. _ (103m3) Plan
(vear)
PZ“O Fll F2 11 t 12 7 13 I (273) (5)
_ {(Existing ones only)
P2-1 Fl, ¥2 1t , 12, ;3 . 3, - 400 .10
p2-2 Fl,_FZ i, 12, 13, 1, 1,210 20
_ 2, 3 ' '
p2-3 Fl, F2 11, 12, 13, 1, 2, 2,068 40
3, 4, 5, 6
P2-4 F2, ®2 ., 122, 13, 1, 2, 2,703 55
3, 4, 5, 6, 7 -
P2-5 Fl, F2, ¥3 i, 12, 13, 1, 2, 3,821 75
. . . : 3 r 4 r 5 .( 6 r 7 r 8
P2-6 Fl, ¥2, F3 ., 12, 13, 1, 2, 4,575 90
: 2, 4, 5, 6, T, 8
9 , 10

Table-5.3 Proposed Facilities for Second Priority Project

Sediment . Sediment
Facilities control Facilities " control
volume _ volume
(103m3) _ (103m3)
1 BS. 8Sat check dam- 5 30 9 Kertosari sandpocket 331
2 " - 6 130 10 Kloposawit " . 423
3 4 -7 1,050 11 BS. Sat check dam-2 164
4 " - 8 240 12 . -3 94
5 " -9 340 13 " ~4 15
6 " =10 278 _ '
7 ~Sumbersari dam 635 .11 12 13 ; Existing facility
8

Benda Sandpocket 1,118

Note: Sediment Control Function

Fl1: Sediment Yield Suppression
F2: Sediment Runoff Regulation
F3: Sediment Runoff Storage

¥4: Sediment Transport Adjustment
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- 5.2 PROJECT COST
{1} Outline of Facilities
(A) BS. Sat check dam No. 5, No. 6 and No. 7

They are planned aiming at sediment run-off regulation and
sediment yield suppression. They are also . planned as one of
the step dams as well as the existing check dams.

They are gravity-type masonry concrete dams with gravel
foundation, Since the foundation is composed of gravel, a

concrete apron and a water cushion both are designed.

(B) BSQ Sat check dam No. 8, No. 9, No., 10

They are planned aiming at sediment yield suppression. They
are planned as one of the step dams which are connected with-
BS. sat check dam No. 7.

They are gravity-type masonry concrete déms. BS. Sat check dam
No. 8 has the gravel foundation, while others have the.
rock-foundation. Regarding the water cushion and apron, the
design concept is the same as the above-mentibhed check dams.

(C}) Sumbersari c¢heck dam

Sumbersari check dam is situated at the end of the downstream
of the valley area. Its main function is designed for sediment
run-off regulation. It is composed'of three parts, namely a
check dam in K. BS. Sat, a check dam in K. BS8. Tunggeng and a
concrete wall which joins these two dams. _ _

It is a gravity-type masonry concrete dam with gravels
foundation. A concrete apron and a water cushion both are'

desighed.

(D} Benda sandpocket

It is planned aiming at sediment run- off'stOrage‘on'the head of
the fan area. It is composed of . two splllways and dlkes Wthh

are aiming to promote sediment storage.
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The spillways are gravity-type masonry concrete dams with
gravels foundation. The dikes are embankment of earth with
gabion work revetment,

(E) Kertosari sandpocket and kloposawit sandpocket

They are planned aiming at sediment run-off storage using the
dikes included in the Urgent Improvement Project.

Kertosari sandpocket is composed of two spillways and dikes.
Kloposawit sandpocket is composed of three spillways and
dikes. These materials are the same as Benda sandpocket.

The spillway shall have two overflow section for low water and
high water. _Low water overflow section shall be fitted with
the same elevation as the present riverbed lest the deposition
may occure with harmless sediment in normal season.
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(2) Economic Cost

Economic cost of the Second Priority Project is galculated by
the same method as in the First Priority Facility Project 'and

shown in Table-5.4.

Table-5.4 'Economic Cost of Sediment Control Pacilities for
the Second Priority Project

: Economic Economic Maintenance
No. Facility Life Cost Cost

' (Year) ~(10% rp) (10%rp/year)
1 BS. Sat check dam No.5 80 243 _ | -
‘2 BS. Sat check dam No.6 80 | 315 -
3 BS. Sat check dam No;7 80 4,177 -
4 BS. Sat check dam No.8 80 ' _ 204 -
5 BS. Sat check dam No.9 _80 | 574 | -
6 BS. Bat check dam N¥o.1l0 80 379 -
7 Sumbersari dam 80 5,898 -
8 Benda sandpocket 50 ' 9,405 40
9 Kertosari sandpocket 50 513 30
10 Kloposawit sandpoéket 50 811 37
11 BS. Sat check dam No.2 80 469 -
12 BS.. Sat check dam No.3 80 | 408 _ -.

13 BS. Sat check dam No.4 80" : 285 - -

Based on the price level of fiscal vear 1982
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5.3 PROJECT BENEFIT

The economic benefit with the sediment control facilities is the
direct and indirect damage mitigation amount. For the second
priority project, it was estimated by the same way as for the
first priority facility project discussed in chapter 4,

5.3.1 DISASTER MODEL
(1) Possible Disaster Area

The possible disaster area of the K. Mujur in the Revised Master
Plan stretches far left-ward. But the Urgent Rehabilitation
Project 1is now being carried out in order to prevent the disaster
in the left-side of the disaster area of K. Mujur. Therefore
after the completion of the Urgent Rehabilitation Project, the
left-side disaster area of K. Mujur shall be excluded from the
possible disaster area. Refer to Table-5.5 and 5.6,

Table-5.5 Possible Disaster Area of K. Mujur
: after Urgent Rehabilitation Project

. Zone I II III Iv v Total
Acreage : . ‘ .
'(km2)- - 8.03 5.23 12.05 3.43 28.74

Table-5.6 Desas in Potential Disaster Area of XK, Mujur
after Urgent Rehabilitation Project

Name 6fIKecamatan . Name of Désa-

Pasirian Nguter, Selok Awar-2, Madu Rejo, Semeru
Tempeh ' Tastisari,_Lempéni, Padanwangi, Geéang.
Candipuro _ Penaggal, Kléposawit, Tumpeng,

Sumber Muijur
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(2) Design Sediment Velume

The designed sediment volume of K. Mujur for each return period

is shown on Table=5.7.

Table~5.7 Design Sediment Volume (K. Mujur)

Designed excess Magnitude

Return Period {year) sediment volume ' of

' (103m3) disaster

3 | 250 0.0235

5 : 270 ©0.0254

10 330 0.0310

20 | 1,250 . 0.1175

40 2,070 0.1945

70 | 3,480 0.3271

100 5,040 0.4737
Maximum Deposit Volume 10,640 - 1.00

{(3) Magnitude of Disaster

The Magnitude of disaster is calculatéd by dividing the design
sediment volume of each return period by maximum deposits
volume as mentioned in the chapter 4. It is shown on Table-5.7.

(4) Damage ratio.

The damage ratio is determined according to the thickness of

sediment depogit in the same way mentioned in the chapter 4.

Phe thickness of sediment deposit is determined for each zone
based on the investigation results. See Table-5.8. '

Table~-5.8 Average Thickness of Sediment Deposit

(Unit: m)
Name of Basin Possible Disaster Zoné

I Ii ITI Iv A"

K. Mujur - 0.38  0.31 0.39 0.37
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5.3.2 DIRECT DAMAGE

The following six items are selected as the direct damage
categories.

- General assets

- Agricultural products

- Livestock and fowls

- Human productivities

- public facilities

- - Sediment removal expense

The estimated potential damage value in the possible disaster
area is shown in Table-5.9.

Table-5.9 Estimated Damage Potentisl Value of K. Mujur
after Urgent Rehabilitation Project

(Unit: 10% Rp)

Zone

Ttem I IT III IV v Total
Géneral'Assets' | - 2,997 933 5,310 3,777 13,017
Agricultural '
Products - 164 44 266 . 157 631
Livestock - 398 107 705 1,212 2,422
Human - - 5,244 1,389 9,080 5,895 21,608
Public Facilities . - 370 55 964 6 1,395
potal - 9,173 2,528 16,325 11,047 39,073

Based on price level of fiscal year 198271983

5.3.3 - INDIRECT DAMAGE

Indiréét'aamage is -estimated by the same way as in the first
priority project, namely, the approximate - indirect. damage

amount is set up at Rp. 2,000 per capita.
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5.3.4 ANNUAL DIRECT AND INDIRECT DAMAGE

{1) Annual direct damage

The maximum direct damage which shbws the direct damage for
whole the possible disaster area and the direct damage for each
return period are calculated by the same way as in the first

priority project, and shown in Table-5.10.

The annual. direct damage for each return period is calculated
using the result of Table-~5,10 and taking into consideration

the increment of assets.

‘fable~5,10 Direct Damage of K. Mujur

106'Rp
Return  ,.set Crop Cattle People Facility Reh.Land Total
Period _ . : _ -
3 138 10 8 34 6 120 316
150 10 8 37 6 129 340
10 183 13 10 45 -8 . 158 . .417 .
20 692 © 50 39 170 30 599 1,580
40 i,146 83 65 281 49 991 2,615
70 1,298 140 109 472 82 1,667 3,768
100 . 2,791 203 157 - 684 119 2,414 6,368
Méx. .

{2) Annual indirect damage'

The annual indirect damage 1is calculated by the same way as
direct damage.

5.3.5 DAMAGE MITIGATION EFFECT BY SEDIMENT CONTROL FACILITIES

‘The damage mitigation effect of the sedimenf control facilities
is calculated by the differences between the damage areas with
and without the facilities. The differences above _are in
proportion to the sediment volume to be controlled by -each
facility.
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The sediment volume controlled by each facility is quoted from
the Master Plan and shown in Table-5.11. In Table-5.11, the
cogfficient_of disaster mitigation is obtained by dividing the
controlled sediment volume by the designed excess sgediment
volunme.

Benefits from a sediment control plan is defined as the mitiga-
tion effects which may reduce direct and indirect damages. It
is calculated by using the annual damage for each return period
and the sediment control effects by .each' facility. Annual
benefit is shown in Table-5.12.

Table~-5.12 Annual Beneift of the Second Priority Project

at 1992

(Unit: 10%Rp)

Item Direct damage Indirect démage

Plan mitigation amount mitigation amount
p2~1 336 - 1
P2-2 _ 342 . 1
P2-3 - 368 1
rp2-4 ' : 377 1
p2-5 385 o 1
P2~6 388 _ 1

5.4 EVALUATION
5.4.1 ECONOMIC EVALUATION

-Using the costs and benefits mentioned above, economic analysis
for each alternative was carried out in the same procedure as
chapter 4, The results are summarized in Table-5.13 and
Fig.-5.2 for thé.period of the project life of 40 years, '

Adcordihg to Fig.—5.2, ‘the I.R.R. and the net present value
(N:P.V.) are deqreased abruptly starting at the return period
of 40 years. It is desirable, therefore, that the 6esign
magnitude of the second priority project shall be at 40 years
return period from economic point of view, The alternative
P2-3 is the most tecommendable project. It has the economic

" cost of 7,059 million Rp. and the I.R.R. of 5.3%.
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Table~5.13 Result of Economic Evaluation for Second Priority Project
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Economic Cost

Sumbersari check dam

Alter- _ Magnitude _
. native Comylﬁatlun of of Plan Capital Cost Maintenance I.R.R N.P.V.
Plan Facilities (year) (106 Rp) Cost (%)
(10%Rp/year)

p2-1 11, 12, 12, 3 10 5,339 0 6.48 - 12.1

p2-2 11, 12, 13, 1, 2, 3 20 5,902 0 5.91 12.1

p2-3 i, 12, 13, 1, 2, 3, 40 7,059 0 5,29 12,7
4, 5, 6 :

p2-4 11, 12, 13, 1, 2, 3, 55 13,057 0 2.54 10.3
4, 5, 6, 7

P2-5 1, 12, 13,1, 2, 3, 75 22,462 40 0.51 2.9
4,5,6,7,8

p2-6 11, 12, 13, 1, 2, 3, 80 23,786 107 0 -
4, 5,6, 7,8,9, 10

No. Facility name No. Facility name

1 BS. sat éheck dam No., 5 8 Benda sandpocket

2 " No. 6 9 Kertosari sandpocket

3 " No. 7 10 Kloposawit sandpocket

4 " . MNo. 8 11 BS. Sat check dam No. 2

5 " No. 9 12 " No. 3

6 n No. 10 13 " No. 4

2
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5.4.2 SOCIAL EVALUATION

The possible disaster area of K.  Mujur has some 20 thousands
inhabitants and much properties as shown in Table-5,14, A lot

of people and assets are always confronted with fear of
disaster.,

Those who had lost their houses were transmitted to other

places and, as such social insecurity brought about by the
sediment disaster is high in the area.

It is impossible to prevent these damages by mere construction
of local dike; and therefore, a comprehensive sediment c¢ontrol
“work in the area is needed.

Although economic value of intangible benefits which contribute
ggeatlyu to the maintenance of social stability in the area
would be difficult to assess, a sediment ‘control project .is
extremely important from social standpoint. Such intangible
benefits are listed below.

Protection of Human Life
Stabilization of Inhabitant's Livelihood:
Safety, security and stability of inhabitants will be

strengthened by freeing them from the fear of debris

disaster.

Table-5.14 Properties in the Possible Disasters Area of K. Mujur

Ttem Quantity - Item ' Quantity

'Mosqde and Church 34 houses Cultivated-field 1,637 ha
School ' 15 " Liestock 4,787 heads
Pactory I R poultry 23,166 "
Store - : 40 pPeople 19,644 persons

House and Office 4,252
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5.4.,3 TOTAL EVALUATION

As stated previously, the highest I.R.R. of the alternative
plan for second priority project is 5.3%. However, execution
of a plan will certainly strengthen the basis of the to£a1

development plan for the area. Therefore this project of this

nature is indispensable.

Design magnitude of a plan should be 40 years for TI.R.R. and
N.P.V. begin to decline abruptly starting this periqd as shown
by the result of economic evaluation. Accordingly, the
alternative plan P2-3 is recommended as . the second priority

project.

The disaster in this area tends to cause a great loss of live.
Because such a tfagedy has an unfathomable impact on the local
society, it would be desirable - to carry out the execution of
the recommended project as soon as possible.

5.5 IMPLEMENTATION PLAN OF SECOND PRIORITY PROJECT
5.5.1 OUTLINE OF PROJECT

Facilities to be constructed by the second priority projedt are’
shown in Table-5.15 and drawings in Supplement-5.

Table-5.15 Outline of Second Priority Project

No, Facility ' Specificatioh
1 BS. Sat check dam 5 H= 8m  L=190m Vc= 7,800m°
2 BS. Sat check dam & H= 8m L=186m Vc=10,000m3-
3 BS. Sat check dam 7 H=19m L=320m Vc=49;000m3_
4 BS. Sat check dam 8  H=llm  L=102m Vo= 6,400m° -
5 BS. Sat check dam 9 H=17m  L=198m v¢=18,000m3
6 BS. Sat check dam 10  H=17.5m L= 72m Vc=12,000m°
11 BS. Sat check dam 2 H=11.0m L=197m Vc=14,000m°
12 BS. Sat check dam 3 H= 9.0m L=200m Vc=13,000m3
13 BS. Sat check dam 4 H=10.5m L=203m Vec= 9,100m3

H : Dam height

L : Dam length o

Vc: Volume of masonry concrete

No,1l, Wo.l2, No.l3: existing facilities
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5.5.2 CONSTRUCTION SCHEDULE

The construction period of the second priority project is six

years including surveying, detail designing, tender and
preparatory works,

Schedule for the entire construction works is shown in
Table-5.16. As shown in Table-5.16, the design work, tender
.work and procurement process of the construction equipment are
executed in the first year. The construction works are started
in the second year and Completed for next 5 years..
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5.5.3 CONSTRUCTION METHOD AND EQUIPMENT
(1) Concrete work

The main work of the project is the placing of concrete of the
check dams. Masonry concrete, which consists of stone and
plain concrete, will be used for the dam body.

With the manpower method of dam concrete placing which has been
used up until now, the annual maximum concrete placing volume
is estimated to be around 7,000 m>. This method will not,
therefore, Dbe capable of meefing the concrete . placing
requirement for BS. Sat check dam No.7 which has a large
guantity of concrete, The production of concrete aggregate,
the production -of concreﬁe and  the concrete placing is
accordingly planned to be carried out using machines for BS.

Sat check dam No.7.

The other check dams, which have a volume of dam body less thah
20,000 m3, will be constructed using the ordinary
construction method employed in the Mt. Semeru Project Office.

The systém of concrete work with maéhinery consists of the
~aggregate plant, the concrete production plant and the concrete
placing plant as same as in the first priority project.

(2) Method of Other Construction Work
The excavation of the dam foundation will be mainly done by
back hoe with supplementary assistance by hand.

{3) -Consttuction'Equipment

Construction equipment and spare parts to be newly purchased
for the main work are as shown in Table-5.17
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rable-5.17 Price List of Construction Equipment
for Second Priority Project

Trem i Description Weight ~ Amount
Power (kw) (ton) (103 yen)
1. Equipment _
(1) Aggregate Plant 2,107 PS '
207.65 KW 354.,1 274,622
(2) Concrete Plant 1,417 PS .
33.65 KW 530.9 149,278
{3) Concrete Placing 1,100 PS
Plant ' 465.1 KW 432.0 485,923
(4} Paving Equipment 315 PS5 :
109 Kw - 64,1 94,500
(5) Laboratory Equipment ) 1.5 5,000
Sub Total 5,019 pS | N
815.4 KW 1,382.6 1,009,323
. 2. Spare Parts
(1) Aggregate Plant 47,223
{2} Concrete Plant 43,943
(3) Concrete Placin .
Plant : 101,367
{4) Paving Fquipment 32,790
(5) Laboratory Equipment 2,000
Sub Total ' 310 227,323
Total 5,019 pS : |
815.4 KW 1,692.,6 ‘1,236,646

5.5.4 PROJECT COST

According to the above-mentioned construction ﬁprécedufe;_'the

project cost is summarized as shown in Table-5%.18. Refer to

Table-5.19.
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Table-5%.18 Financial Cost of the Second Priority Project

Foreign Local Total
Item Currency Currency
106 yenh 106 Rp 106 yen
1. Construcﬁion equipment 1,00 - 1,010
2. Spare parts and consumable

materials 227 - 227
3. Civil works . 224 3,169 1,398
4, Land acquisition - 26 10
5. Engineering services 233 232 . 319
6. Government administration - 248 92
7. Contingency 220 1,365 726
106ven 1,914 1,867 3,781
Total 106Rp _ 5,168 . 5,040 10,208

(%) : ~ 50.6% 39.4% : 100%

Based on the pfidé level of fiscal Year 1982,
Yen evaluation: US$l = ¥240 = Rp650, 1 Yen = 2.7 Rp

5.5.5 BEVALUATION

The economic ébét of the second priority project excluding the
existihg check dams was estimated based on the above mentioned
inplémentation plan, and shown in Table-5.20. Accordingly, the
economic cost including the existing check dams amounts to
?,DSQﬂmilliQn:pr‘ As a result of the economic .analysis using
the cost refined as in Table-5.20, total benefit and T.R.R. of
the_sebond pfioiiﬁy-project are concluded as 19,740 million Rp
" and 5,3% respectively; Refer to Table-5.21.
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WATER CONSERVATION STUDY
GENERAL
Objective of Study

objectives of the water conservation study are as follows:

An assessment of the hyadroclogic situation_of'the area, in
order to estimate the surface base flow of K. Mujur, K.
Rejali and K. Glidik at each discharge reference point;

An assessment of the hydrogeologic situation of the K.
Lengkong Fan area, in order to evaluate the groundwater

potential;

An assessment of the potential of land and water, in order

to select the area of land and water use;

A preparation of preliminary plan for water conservation

of the area, and a preestimatation of its feasibility.

Study Flowchart

study flowchart is shown in Fig.-6.1.

WATER RESOURCES POTENTIAL

6.2.1 SURFACE BASE FLOW

Tne

base_flow 0f_the»fblloWing'pbints.durihg the last 30 years

(1953 .~ 1983) were obtainea by using the base flow model

(statistic response computer model which was verified against

the

rainfall-ahd flow data aquired during the investigation).
The intake Rowojedang of K. Mujur (A = 69;1 kmz)

The Leprak No. 1 check dam of K. Rejali (A = 27.6'km2)
The planhed Pronojiwo Dam of K. Glidik (A = 54,3 kmz)
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The simulation results are summerized below. Refer to Fig.-6.2.

(E) The monthly mean base flow (Q), the standard deviation
( n}), a coefficient of £luctuation (cg = n/Q) and
specific mean base flow (g = Q/A) at the base points are
shown in Table-6.1.

Table~6.1 Simulated Base Flow

. Itemns Q ‘ n Cf q
Reference Point (m3/s) (m3/s) (N.D.) (m3/s/km?)
(M) Intake Rowojedang 0.898  0.258  0.287 0.013

of .K. Mujur _ .

(R) Leprak No. 1 Check 0.992  0.309 0.312 0.036

Dam of K. Rejali

' (G) Planned Pronojwio 2,468  0.681  0.276 0,045
Dam of K. Glidik

() Among thrée points, the highest amounts of mean base flow
' and specific mean base flow .are obtained-at the planned
Pronojiwo dam site of K. Glidaik. The fluctuation coef-
ticient is smallest at the same site. This means that the
area upstreaﬁ of the point possesbés a greater natural .
underground reservoir belng created in the Mt. Semeru body
than the others.

(g) The pefiodicity of the monthly base flow is noted although
the interval is not always one but two or three years.

() The fluctuatlon of each annual mean monthly base flow is
rather 1eveled due to the reason stated above in ()
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COEFFICIENT OF Q

FLUCTUATION

@ x.MuJUR —
3
MEAN BASE FLOW Q(n~/s) : 0.898 a .
s.0. of © : 0.258 " lma‘:c:
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Fig.~6.2 Result of Base Flow Simulation



—139 -~

6.2.,2 GROUNDWATER

Tne

hydrogeological structure and the 'potential groundwater

volume of the K. Lengkong Fan, which provides the groundwater

basin, are summarized below. Refer to Fig.-6.3 and Fig.-6.4.

(:) The groundwater basin is formed in the area surrounded by

the underground ridge of tuff which runs north to south in
the west of the fan and by the Tertiary mountains to the
south of Mt. Semeru,

The lahar depoéit which covers this groundwater basin can
becomé an  aquifer, The permeability and the
aquiferability of this aquifer are estimated respectively
to be 1073 em/s - 1074 cm/s in  terms of  its
coefficient of perméability,_ and about 20% in its
effective-percehtage of void. ' '

Main sources of groundwater supply are considered to be
the infiltration of rain over the basin area, the

infiltration of surface water over the upper slope of Mt.

Semeru and the inflow of groundwater from Mt. Semeru.

The groundwater basin volume .can be supposed to be some
100 x lOGm3 based on the above informatién, however
the—annuai mean deVéldpéble groﬁndwater will be some 1.0
m3/s at the maximum judging from the results of the
groundwater simulation.

6.2.3 WATER QUALITY

The.quality of surface water and the groundwater sémpled at 40

peints is summarized below.

o

Some groundwater is unsuitable for drinking but all of it
can ‘be used for irrigation.

The groundwater is vadose water consisting of relatively

new precipitation.
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6.3 WATER (ICEGSIER\HAT]I)N PLANS
6.3.1 GENERAL
(1} Study Flowchart

The study flowchart of the water conservation preliminary plan
is shown in Fig.-6.5,

STUDY OF BASIC
PLAN CONDITION

I

(D 08JECTIVE WATER
RESOURCES :
(Z) DEVELOPMENT POINT
(O UTILIZATION OF
/  DEVELOPED WATER

{ cost ) . 1 e

) 3
FACILITY PLAN . STUDY OF WATER
FOR WATER : RESOURCES POTENTIAL
DEVELOBMENT
ALTERNATIVES ' _ Z/stznbpsn wxrza//
CONDITIONS
~{ OF BENEFIT
AREA .
CoST BENEFIT
ESTIMATION ESTIMATION
COST
PRE-FEASIBILITY
sTUDY
. ECONOMIC EVALUATION
. COMMENT AND RECOMMENDATION

<>}

Fig.-6.5 Study Flowchart of Water Conservation
Preliminary Plan



(2)
(&)

(b)

(c)

{a)
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Basic Plan Conditions
Preconditions for Local Prevention of Disaster

The disaster prevention in the exploitation area is
assured as the sediment control project is achieved to a

certain degree.

The Pronojiwo . dam ‘is ' constructed according to the
diversion plan, which is on integral part of the sediment

control project.

Objective Water Resources

The base.flow.of K. Besuk Bang and K. Lengkong in the K.

Glidik basin.

The groundwater of the K. Lengkong Fan.

The base flow of K. Besuk Kobo'an in thé,K. Rejali basin,

Expleoitation Point

The planned Pronojiwo dam site along K. Glidik.
The sites for the K. Leprak No. 1 check.

Use of Exploited Water
Pufpose of. water. use is irrigaﬁion and generation of

electric power.

Sutface water (the_base runoff) is used all the year -round
and groundwater is used during thé-dry season,

Benefited areas of water use are K. Rejali basin and K.
Besuk Semut basin for irrigation and Lumajang prefecture

for power generation .
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6.3.2 FACILITY PLANS

On the basis of the planning conditions mentioned in 6.3,1, the

following facilities are planned.

(:) Intake Facilities

Take the base flow discharge of K. Besuk Bang and K. Lengkong

and the groundwater exploited at Lengkon Fan.

(:) Groundwater Exploitation Facilities at K. Lengkong Fan to

Pump up the ground water through well and pump.

(:) Water Cohveyance Facilities (1)

Convey the water through tunnel or open channel from K., Gridik
to K. Rejali '

(:) Power Generating Stations

Generate hydro-electric power at the bottom of water conveyance

facilities (1).

(:) Watér Conveyance Facility (2)

Convey the water through open channel from K. .Rejali to the

irrigation area.

() Cultivated Paddy Field

Land improvement program to reclaim the waste léhd to be paddy
fields in the K, Rejali and K. Semut basin.

Specifications - and estimated construction - costs. of - these
facilities are shown in Table-~6.2, (Also refer to Fig,-6.6 and
6.7)
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Tabie-‘--ﬁez Alternatives for Water Conservation Facilities

1} BEconomic Cost of Fa'cxln.f:y (Unit: 206Rp.)
CONSTRUCTION COST ®
wo.|  FAcILITY LARD | EWGI- |ADHINT- |coWrIn- :
‘ @ AQUIST-| NEERIMG STRATION| GENCY | poial
DIRECT UNDTRECT TOFAL | TION | SERVISES

@]+ | surare 21003 315 2418 | 0.0 4.2 ] 24.2 | 24.2| 315.2

@) 2.1 | vorpric smnes ) | 1,050,z 1575 '1,207.7{ 0.8 120.8 | 320.8 | 120.8 | 1,570.5

(3)] 2.2| romenvG wELLS (2) | 2,200.4 315,01 24155 1.8 | 24006 [ 2416 | 2416 [ 3.1419
[ @] 31| reome 13,158.3 1,972.7 15,132.0 | 0.0 ] 1,513.2 {1.503.2 [1,513.2 |19,671.6

®)f3.2| oeen canmex, 6,889.8 1,033.5 7,923.3 | 19.8 192.3 | 792.3 | 992.3 |10,320.0

@ 4.1 [ POWER GEK. 5T(L} 1,708.2  256.2 1.964.4 0.3 156.¢ 196.4 | 196.¢ | 2,s83.9

(D 4-2| rower czn. sTe) | 1,70802  256.2 Lisea.4 | 0.3 196.¢ | 196.4 | 296.¢ | 2,553,9

.3 | powER ¢l $T¢3) | 1,708.2  2s6.2 1,965.4 | 0.3 196.4 | 196.4 196.4 | 2,553.9

(@5 |Ir oeen cumer | 5310 79.7 610.7 | s2.4 61,0 | 6.1 | 611 | 846.4

(9} | 6.1 | cur. rreLoan). 298.4  44.8 3432 - 43 M3 34.3 146.1
1@ |s.2| cor. FreEnc) 306.1 . 45.5 . 3s2.0 0 - 5.2  35.2 35.2 457.8

@ (5.3 | cvr. rieenes) 3139 47.1 3610 ) - - 36.1| 36.1 | 36.1) 46s.2

o D Qs @-@atote @@ i |

@=®+®,.®-@x‘ml, u@+®¢@+©+®
(2) Specificaﬁion of facility
' . ECONgHIC MATN, coust. pEp. .
" NO. FACILITY DIMENSION cost -CoST . PERIOD PERIOD | REMARKS
- - . Qo reyy | (20 Rme.sy) {YEAR] {YEAR}

@ L | awvrakE Qnn -_é,d m /s 316.2 1.7 T2 - 80

@) 2.1 rovemn weets ) | 0 = 0.3 m sy | Lis70ls 562.9 2. 59

(D[ 2.2 | rowe1nG weLLs(2) | O = 1.0 & /3/y 3,459 1.126.5 -3 50

@l 3.1] moomy, $.160 m 19,671.6 u7.s 5 50

3.2 | open canmvar, 29,120 10,320.0 61.8 5 50

(&) 4.1 powER ezw. sT1) 16,747 wa 2,553.% 29.0 2 50

(D)} 4-2 | powER GEA. sT(2) | . 18,506 1ovm 7,553.9 25.0 2 s

4.3 vowER e, sT(3) -] 19,473 1om 2,583.9 29.0 "z 50

@ 5 'm.'apm:a cnam 4,630 m 846.4 4.5 2 50

6.1 | con. prELoy) 3,500 ba 44,1 2.4 2 100
1@ (5.2 | cve. rizmpez 4,000 ha 457.6 ° 2.5 2 100

(2 |6.3 | cur. Frerns) 4,500 ha - 159.3 2.5 2 100
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K BESK BANG
| CBEST LEQTH 450 000
\ : .
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Fig.—é.? - Alter

patives of Water Conservation Facilities



—~148 -~

6.3.3 EFFECT OF WATER CON.SERVATION

The following beneficial effects of the . water conservation

project can be expected:
- Irrigation to the newly cultivated pady fields;.
- Hydro—eleétric power generation.

(1) Irrigétion

(a) Irrigation Area

The devastated area extending from the K. Rejali basin to K.
Pancing basin, not exceeding EL. 500 m, where there is no
irrigation at present is chosen to be the target area for the

irrigation programme.

This area is divided into the following sub-areas. Refer to
Fig.-6.8. | '

Area-1: K. Leprak basin and K. Rejali Bésin.: Some
580 ha will be irrigated.

Area-2: K. Seluman basin surrounded'tnr Area-1 and
Area-3. Some 720 ha will be irrigated.

Area-3: K. Pancing basin. Some 550 ha will be

irrigated.'

Area-4: The downstream area of K. Rejéli and K;
Mujur. Some 2,580 ha will be irrigated.

The maximum potential area to be irrigated will be therefore
about 4,500 ha. c |
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{(b) Irrigationlpattern and Gross Duty of Water

Irrigation - to paddy - fields will be carried out _thr'ough'_'t'h:e
year, and the number of harvest times is 'expect__ed to be two _arid
a half times per one year on _the_basis of the actual land and

water use investigation.

The gross duty of water is supposed to be 1.0 lit./s/ha from.
the PROSIDA data. '

Accordingly, - w:Lth every annual. mean. 1.0 m3/s of :_ newly

developed water, l 000 ha of paddy fle_l.ds w1ll be 1rrlgated and
a total of 2,500 ha of the same paddy flelds will be harvested

in a year. .
Table-6.3 shows the conditions of the irrigated area -

Trable~6.3 Conditions of Irrigation Area

\ : - ) . ’ ) .' . Area-4
. - Area No. Area-1} | Area~? | Aves-3 - — = -
Plagg , . _ o s f ez e Lase

. T fha)_ [ Bach 579.4] 720,81 $52.7}1,667.1) - seo.0 soo.0f = 32.1
g‘ gt \ TN mﬁ?f;f ;::al. 579,41 1,300.2 1.§_#2;9 3,500.0] 4,000,0 _-a,._s'oo.o' $,532.1
3 cation \ Crops \ Teens > %&51 Ao o8l eg2] o.ss 1.65] 050 0,50f - 0.03
: S : - 0.58 1.30F - 1:.85) -.3.804 - 4.00f  A.50) 433
Fleld Ares o “102.7F 00 0,0 vois | 7 0.7 61.00 - 7°4.0
Dey ‘Total Field Area o) 02,7 102,77 102,70 30as|  -2ss.2)  azs.z|oarsie
Flald(1) | Sugar |Harv. azea | 202.7[7 00| o.0f ‘200.8| 60,7 s1.0] 4o
| cane | Tatal Harv. area | 102,7] 102.7| 102.7] 303.5] - 364.2| - &3s.2} - 429".'2'
Fleld Area : L 230.6 | . 466.5 ) 26.0]1,646.9|  437.8] . &40.0f" 28.%
Total Fleld Area : 0.6 s97.0] . r23.0|2,169.9 | 4,607.5) 3, 047.5 3 ors 7
Bl ory Waize | Hacv. Area | w07 as2.8f 7.902,893.8]  e15i2] e79.9] - e92.9
g Fieid(2) Total Harv, Area |- 440.7[ “628.5| - 636.413,530.2{ '4,405.% 's,za_s;_i' '5,34158°
Say Harv, Area ‘ U I S R N S T T T BT )
§ Bean | Total Harv, Area | 146.%{ 146.9[ 146.9[1;593.8] 2,031.4 _z s71.4] 2,499.6
5 Cassava | Harv. Avem 50, 0f 121,40 201 a0 o eco]tucelell 0.0
= Total Hacv. Avea | 251.1)1.462,5|1,532,86)1,592.6] 1,532.6 _1.532;5 1, 532, .6
foraat Fleld Area ol arsa o uazis oo eel el el

' Total Field Area I EEE TN B T RN DTSR DR W HE LT R T
Déqvasta:edA Fleid Area T35 19,6 - 73_36'.:22 o000 00l vo0 00,0
teld Total Field Area T222.3| J0L.5| 686.1.| 686.1| . 686.1]  688:1]  686.1
§ Paddy Fleld Arze Ty s19.8 ] 2008 ss2LT. .-.6"'.7--1’ . 500,0] 80000} 312,17

o Field Total Fleid Area - 579,41 1,900,211,852.9 | 3,500.6{ 4,000.0{4,500.0| ¢,532,1 1’
ﬁ " | Rice flarv. Area(x2.5) [1,448,5]1,802,0(1,381,8 | 4,117, 08(- 1,250.0] 1;250.0] . 60.3
_g ' Total herv, Ared |1,448,5( 3,250.5 ] 4,632.3 | 4,750.1 | 10,000,0{11,250.0{11,730. 4.
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(2) Hydro-eleotric Power Genération

Using the developed water, the hydro-electric power generation
station (90 m - water head) installed at the end of the water
conveyance channel, near K. Leprak No. 1l Check Dam, will
produce the following electric power accordlng to the amount of

the developed water.
(:) In the case of the total developed water = 3.5 ms/s/y,
the base flow of K. Glidik and K. Rejali (diverted
.portion, . 46%) will be use for hydro-electric power
'generation; ' ' '

-  Maximum output, 2,200 KW

- -Annual output of electric energy
16.7 x 10% xwa/y

(:) In the case of the total developed water = 4.0 m3/s/y,
developed groundwater 0.5 m3/s/y is added to (:); '

-  Maximum outPﬁt, 2,200 KW

- Annual output of electrlc energy,
' 18.5 x 10°  KWH/y

(:) In the cese of the total developed water = 4.5-m3/5/y,
' developed groundwater l.O‘m3/S/y is added'to(:);

~ Maximum output, 2,200 KW

- . ‘Annual output of electrlc energy,
19.5 x lO KWH/y
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6.3.4 ALTERNATIVE PLANS FOR WATER CONSERVATION
{1} Development Water
Surface Water:

Total annual meanh base flow 3.5 m3/é of K. .Glidik and K
Rejall, which is estimated from the base flow 51mulatlon, ;s
planned to be developed at Pronojiwo Check Dam and at K. Lepfok
No.l Check Dam.

Ground Water:

Annual mean groundwater of 0.5 m3/s and 1.0 m3/s, which is
likely rasonable judging from the simulation result, is planned
to be developed at the K. Lengkong Fan.

(2) Alternative Plans

There can be various water conservation plans based on the
different combination of facilities,

Alternative Plan A:

No groundwater exploitation. Water conveyance from K. Glidik
to K. Rejali is done by tunnel. Anrannual average rate of 3.5
m /9 w1ll be used for 1rrlgat10n. For power generation,
1. 42m /s (constant) and 2.92 (annual average) will be used.

Alternative Plan B:

No groundwater expjoitaton. Water conveyance from X. Glldlk to
K. Rejali is done by open channel The water volume to be used
for irrigation and power generation will be the same as Plan A,

Alternative Plan (C:

Groundwater exploitation volume is thé maximum 1.0 m3/s and
annual mean 0,5 ma/s. Water conveyance from K. Glidik to K.

Rejali is done by tunnel. Irrlgatlon water volume will be an
annual mean of 4.0 m3/s. - For power generatlon, 2 42 m /% :
(constant) and 3.22 m /s {annual average) will be used
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Alternative Plan D:.

Replace the tunnel water conveyance of Plan € with an open
channel water conveyance. Other particulars are the same as
for Plan C.

Alternative Plan E:

Ground water exploitation is the maximum 2.0 m3/s and annual
mean 1.0 In3/s. Water conveyance from K. Glidik to K. Rejali
igs done by tUnhél. Irrigation water volume will be an annual
average of 4.5 m3/s°  For power geperation, 3.00 m3/s
{constant) and 3.27 m3/s (annual average) will be used.

Alternative Plan F:

Replace the .tunnel water conveyance of Plan E with an open
channel water conveyance. . Other particulars will be the same
as for Plan E.

(3)  Preliminary Evaluation

The benefits given by the water cbnservation project can be
expressed by the difference of ﬁwith ‘project" and "without
project®. ‘The unit value for each crop shown in Table-6.4,
which was obtained thfohgh'the investigation, is employed.

Table-6.4 Unit Value for Crops

Unit Price Price  Yield - ‘Input Cost

"Crop . _ _ 103 Rp/ton ton/ha 103 Rp/ha
Paddy Rice - 3.7, max. 4.5
(wet season) 135 increasing 150

: : rate 1.2% p.a.
Paddy Rice 4.0, max. 4.9
{dry season) . _ increasing
o ' T rate 1.2% p.a.
‘Sugar Cane .. 15 .. 80 420
Maize - . o120 . .8 30
Soy Beéan . 300 0.92 70

Cassava 45 9.7_ 50
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Table~6.5 shows the alternative plans for water conservation
and their respective economic evaluation. From the table, the

followings are summerized:

(:) Among the alternative plans, the plan B in which there is
no groundwater development with the open channel water

conveyance system shows highest I.R.R. of 16.19%;

(:) However, as the economic evaluation of each plan is
"carried out on the basis of the annual mean amount of the
~developed water, ‘the stable water suppiy by the ground-

water development during the dry seasons should' be also
evaluated reasonably in the next detailed study;

(:) From the standpoint of maintaining the area's. basis of
livelihood as well as economic considerations, several of
the water devélopment plans examined are thought to be
promising undertakings. Should it be judged desirable to
execute such wundertakings, it would be mandatory to
confirm their feasibility by carrying out a more advanced
study than the present one. ' T |

Table-6.5 Preliminary Economic Evaluation of
Water Conservation Project

FACILETY

) ECONOMIC HATHTE~ NEVELOPED PCWER INTERPAL
GROUNDWATER  WATER " HWATER POWER HATER NEWLY CosT NACE HATER GENERA~ RATE OF
MTERNA- ANTAKE DEVELOPMENT CGHEYANCE GERERATION CORVEYANCE CULTIVATED COST TION RETURN
TIVE SYSTEM SYGTEM (1) STATION STSTEM {2) FIELD ) {1.K.R)
_ e wey 0o ey mim 126% 1o/ (1
A ® - @ () O o 23,802 155.4 3.5 16,747 10,41
B @ - @ @ ® 14,482 99.4 3.5 16.747 16.19
< ® @ ® @ ® ® 25,416 7164 4o 1m0 9.56
D ) @ (=) @ ® @ 16,064 662.4 4.0 16.500 18,61
P ) @ @® @ @ . 26,998 1,202.0 5. - 19.473 8.6%
¥ @ @ - () ® @ 17,646 . 1,226.0 5 1941 12.97

FACILITY NO. 18 referzed to Table 6.2



6.4 COMBINED PROJECT PLAN

With the following conditions, the economic aspect of the
:projecfs combined with .the sediment control facility project
proposed in Chapter 4'and the water conservation projects, were
studied: | |

- The debris control facility project is well studied at a
"Feasibility Study" level, however, the water conservation
projects were only preliminary studied;

- Therefore, for the fihal evaluation of the  combined
project, a total evaluation on the economic, social and
technical _7aépect will - carrried out, adding such
appropriate: Studies as. on water resources potential, on
water conservation facilities, on irrigation design and on
power generation pians.

Table—ﬁ.s shows the economic evaluation of the combined project
plans. ' '

The combined project'of'the firét'priority'facility project and
the alternative plan-B for water conservation project shows the
highest I.R.R. of 10.78%. '
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7. CONCLUSION AND RECOMMENDATTON
(1) Master Plans Review

As a result of the Master Plans review carried out based on the
new survey ‘data including the disaster of May, 1981, several
problematlc areas in the said plans were identified. Further,
below- -mentioned revisions and additions to cope with a number
of problems found in the said plans are presented here.

()I Ba51c changes in the volcanlc debris control plan as well
as rev1s1ons in the fa0111ty plan.

(:) Relnforcement of the current warning system.

(:) Preliminary Plan for Water Development

We strongly believe that this plan would be embodied as part of
the Master Plans finally authorized by Indonesian Government.

(2) First Priority Plan

The sediment control facility project for K. Rejali basin and
the 'debris £low warning system project for the entire
‘southeastern slope of Mt. Semeru has been chésen as the most
feasible and recommendable Eirst priority project.

{A}) PFirst Prlorlty Sedlment Control Fa0111ty Pro;ect

The prOJect is composed of the follow1ng facilities and gives
-the beneficial economic effect of T.R.R. 8.8%. '

- Three sabo dam (one at K. Rejali, two at K. Glidik)

- A set of diversion channel of 1.3km (Curah Kobo'an to
K. Lengkong)

One sand pocket at K. Rejali

A set of water conservation facilities for paddy field

1

irrigation of 1,000 ha.

‘This project to be completed in 6 years will cost as follows:
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Financial cost: 29.1 x 109 Rp

Foregin currency portion: 13.2 x 109 Rp (45%)
{4.90 x 109 Yen)

Local currency portion: 15.9 x 109 Rp (55%)

After the completion of the project, the properties in the area
of 40km> and 15,000 inhabitants of K. Rejali would be
protected.

{(B) Debris Flow Warnihg"System Project

This project composed of the following systems and the
facilities in the system.. .

- Information collection system
. 1 small radar raingauge station

F

-telemeter rainfall stations -

debris flow visual measuring stations

8

. 4 debris flow sensing stations
2
6

telemeter water level stations

- Information processing system .
. A set of information prOCéSSing center at Mt. Semeru
Project : '
+ A set of monitoring station office

- Public information systém
. 11 speaker stations

This project to be completed in 5 vyears including the two
year's test operation, will cost as follows:

9

Financial cost: 5.7 x 107 Rp
Foreign currency portion: 5.0 x 109 Rp'(88§)
' : (1.84 x 10° Yen)
Local currency portion: 0.7 x 109.Rp (12%)'

This project'wouid cover the entire soﬁtheéstérn_slépe of Mt.
Semeru and protect 40,700 inhabitant's lives from the sediment
disaster. ‘
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Execution of the débris:flow warning system project can phased
at 4 stages classified functionally. The Project cost at each
stage is 1,02) million yen, 1,408 million yen, 1895 million yen
and 2,097 million yen respectively,

(3) Second Priority Project

The sediment control facility project for K. Mujur basin has
been chosen as the recommendable second priority project. This
project is composed of six check dams, and gives the beneficial

economic effect of I.R.R. 5.3%. fThis project to be completed
in 6 years will cost as follows: '

Financial cost: 10.2 x 107 rp

Foréign currency portion: 5.2 x 109 Rp (51%)
_ (1.91 x 10? Yen)

Local currency portion: 5.0 x 109 Rp (49%)

" After thé comp1eti0n of the project, the properties in the area

28kn® and 19,000 inhabitants of K. Mujur basin would be

protected.

(4) Water Conservation Plan

-Assuming that_ the precondition of'_security against volecanic
debris disaster in the target aréa has_ been guaranteed and
further supposing water use of irrigation and production of
electric power, I.R.R. of between 8.7% to. 16.2% was obtained as
a result of the preliminary economic evaluation for .the six
alternative preliminary pléns. ' l

From the standpoint: of maintéining ~the area's basis - of
- livelihood as well}as economic cdnsideraﬁions, several of the
water dgvelopmént‘ plans examined are thought to be promising
undertakings. ;_Should it be judged desirable td execute such
underfakings, it. would be mandatory to confirm their
feasibilit§' by carryihg out. a more advanced study than the
present one. ' |
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(5) Proposed Project

Sediment control facility project for K. Rejali basin is hereby
recommended for immediate execution as an urgent project to
preserve and maintain human lives and properties as well as for
stability and security of the area's 1living environment and

livelihood.

Moreover, it would be also recommendable to execute the debris
flow warning system project, which would greatly contribufe
toward safeguarding human 1ivés always threaten by sediment
disaster in the entire southeastern: siope of Mt.. Semeru, in
parallel with the above-mentioned sediment control fécility

project.
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SCOPE OF WORK

FOR

THE FEASIBILITY STUDY

| oN- -

VOLCANIC DEBRIS CONTROL AND WATER CONSERVATION PROJECT
IN THE SOUTH EASTERN SLOPE OF MT. SEMERU
IN
THE REPUBLIC OF INDONESIA

I. INTRODUCTION

In respbnsé to the request made by the Government of the
Republic of Indonesia, fhe Government of Japan has decided to
assist the Government of Indonesia, in accordance with laws and
'regulations in force in Japén, te conduct a Feasibility Study
on the Volcanic Debris Control and Water Conservation Project
~in the South Eastern Slope of Mt. Semeru (hereinafter referred
to as "the Study"). ’

The Japan International Cooperation Agernicy (hereinéfter

- referred to as “JICA"), the official agency responsible for
Implementation of technical cooperation programs of the
Government of Japan, will carry out the Study in close
cooperation with_the authorities concerned of the Government of
Republic of Indoneisa.

The following scope of works was set forth, based on the Terms
of Reference prepared in November 1980 and the result of the
JICA's preliminary'survey carried out in December 1981,

IT. OBJECTIVES OF THE STUDY
The objectives of the study are:

1. To verify the feasibility of the disaster prevention plan

as selected sites,
2. To formulate a land and water conservation plan, and

3. To improve the capability of the Ihdonesian counterpart
personnel.,
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IITI. STUDY AREA

The study area covers the southeastern slope of Mt. Semeru
extenaing the area of 730-km2, and their surrounding area,
namely Kali Mujur, Kali Rejali, Kali Glidik, Kota Lumajang,
part of Kabupaten Lumajang, Pasirian, Candipuro and Tempeh in

‘East Java Province. (See attached map).

Iv. SCOPE OF THE S5TUDY

The activities to be undertaken in the Study are as follows:

1. Map Preparation (Phase I)

Terrestfial survey and mapping with a scale bf'l/lO}OOO'

covering the Study area.

2. Main Study  (Phase II)
1) Collection of existing data and information

a. Hydrology and hydraulics.

b. Meteorology.

c. Geology and geomorphology.

d. Regional economy. '

e. Damage and behavior of sediment énd:fIOQd.

f. Construction cost and construction materials.

g. Others.
2) Field Survey
a. Terrestrial survey.
b. Geological survey.
c. Boil survey. _
d. Hydrological and hydraulic survey.
“Survey on river condition.
. Survey on sediment and flood area.

e
£

g. Survey on present land use.
h Survey on present water use,
1

i. Others.
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3) Study and Analysis
| a. Review of the Master Plan prepared by the
Government of Indonesia, other materials relevant
to the Study and on-going projects.
b. Regional economy.
¢. Hydrology, hydraulics, sedimentation and erosion.
d. Potential of.land and water resources development,
e. Land and water conservation plan.
* Land classification with respect to vulnerability
and productivity.
f. Disaster prevention plan.
* Structural and non-structural measures.
g.  Preliminary design of disaster prevention
gféCilities. .
h. Coﬁstruction materials, labour force, construction
method, and equipment.
" i. Organization for the implementation.
4) Verification of feasibility for disaster prevention
plan.
a. EStimation:of costs for construction, operation and
malntenance.
b, Estimation of beneflts
c. FEconomic and financial evaluatlon.
d. 8001al and env1ronmental aspect.
e. Implementation schecule.
REPORTS

JICA will prepare and submit the following reports in English

to the Government of the Republic of Indonesia.

1.

Inception Report

* Thlrty (30) coples at the beglnnlng of the Study.

ProgféSSERépprt I

* Thirty (30) copies at the end of September 1982.

Progress Report II

* Thirty (30) copies at the end of the first works in

“Indoneisa.
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Interim Report

* Thirty (30) copies at the end of the first works in Japan,

* Discussion on the Interim Report will be held after the

submission,

Progress Report IIT

*# Thirty (30) copies at the ‘end of second works in

Indone51a

Draft Final Report

* Thirty (30) copies within four (4) months after the
commencement of the second works in Japan.

* The Government of the Republic of Indonesia will provide
JICA with its comments within one (1) month after the

discussion on the Draft Final Report.

Final Report

* Fifty (50) copies within two (2) months after the receipt
of the comments on the Draft Final Report from the

Government of the Republlc of Indone51a.

UNDERTAKING BY THE GOVERNMENT OF THE 'REPUBLIC' OF INDONESIA

For the purpose of the Study, the Government of the Republlc of

Indonesia will under take.

1.

To provide the Japanese Study Team with available data,
~information and materials conéerned for its use access to
such sourcesg of informatidn as are considered necesSary

for the execution of the Study. |

To carry out such works as terrestrial survey, geological
survey, material and soil test, hydrologlcal observation

and economic 51tuat10n survey.

To secure perm1551on for entry into private properties and
. t

restricted area in connection with the field survey,

accordlng to prevailing Government of Indone51a

regulatlons



0.

1i.

12,

13.

14.
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To exempt the Team from any taxes and duties for
materials, equipment and personal effects necessary for
the study performanCe which are to be brought into
Indonesia by the Team.

To assign counterpart personnels and clerical staffs to
the Team during the Study period.

To provide the Team with suitable office space with
necessary equipment and services for the study (in Jakarta
and the project site),

To make arrangements for accommodations for the team
should be paid by the team.

To provide drivers,-fuel and maintenanée cost for vehicles
to be provided by JICA, and other survey equ1pment
necessary for the study

To prov;de-fund for local counterpart salaries assigned to
the Study and operational cost.

To provide any othef.available facilities that may be
required for the execution of the Study.

To allow the team to use necessary frequency band for
transceiver, in accordance with the permission of the
Government of Indonesia.

To assist the team a qu1ck access to medlcal services
during its stay in Indonesia, if requested.

To make arrangements for the team to take all data, maps
énd materials concerned including aerophoto out of the
Republid of Indonesia'to Jdapan according to the regulation
in Indonesia, and - they will be used only for the purpose
of the Study, and

TQ bear claims if any, against the Study occurring in

course of, or otherwise connected with the discharge'of

their official functions in the Republic of Indoneisa,
except for those claims arising from the wilfull
miséonduct or gross negligence of the team members,
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VII. UNDERTAKING BY JICA

Fo; the purpose of the Study, JICA will undettéke.

1. To seﬁd the Jabanese Stuay Team to cohduct ﬁhe_Sthy.

2. To make maps necessary for the Study (scale: 1/10,000).

3. To carry out on-the-job training and transfer of knowledge
to the Indonesian counterpart personnel in Indonesia and

Japan during the Study period, and

4, To provide vehicles and equipment necéssary for the
efficient implementation of the Study.

VIII. STODY SCHEDULE

The whole work will be conductéd in accordance with the

attached schedule.
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© Chief of Committée 
-Membet of3C0mmittee

" i:Team Leader

'wMember'

".'gWater Conservatlon

“5f:;Ph¥”1cal Explcratlcn;fgw

 SUPPLEMENT - 2

'mﬁmsmgs'nisw_

3:Members of Adv1sory Commlttee '

Title';

"
u. :
“

'* Members of Study Team

. §E_01a11t1

beneral Management
Sabo Plan

:_Sub team Leader

o 50010 economy M

Economy

'fQGeelogy _
“Lana Condltlon o
:}Grounﬁ Water e N
| “lever NP L e T

:ffﬂydrology

',;7Sabo Faclllty

 pam'Design |
“'ﬁjConstructlon Plan

f“Bi_asteL Study, Land'

"fﬁfWarnzng System _[”ﬁ”ﬂﬁﬁl

‘"'fSazvey

'3jﬁasﬁm1

Name

'.jMasayoshl Mataubayashi
 Tomom1tsu Yague:
~ Tooru Miura

| TMasayuki-Watanabeg

;Katsumi"seho‘ilgsa ~ 1984)

' Susumu’ Tsuchlya {1982 - 1983)

Masao Klyono (1982)

 Name -

" Koichi Hirao = .

. Kazuo Mizue

':'fMasakl Kobayashi ;_'°
*LTsunejl ‘Basaki

Toru Takahashl

-V;Nobuhlko Uchiseto f_ 5
'fYosuke Sasakl-;-” =

.“Yoshlyukl Uemura,,'
 Masat0mo Wataﬂabe

ﬂ_;Hlﬁetoﬁhl Kanamura

Yoshlfumx Shlmoaa :;

N Taxashx Ishlyaka _
__j'Akzxa Takahash1_ {*

Kazuo Ikeda

- snuji Eamanaf'
':_ﬁlnoru Nakazawa'

i&ldeg ﬂzsh;zawa

5Hztosb1 Koami

'leayﬂkl éOShlkaWa i

.-'kkltﬁ Yasaﬁa

Ikune

. Mitsuaki Matsuzaki.
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SUPPLEMENT ~- 3

MINUTES OF MEETING

Minutes of Meeting on
{December 18, 1981)

Miﬁdtés'df Meeting on
' (November 16, 1982)

‘Minutes of Meeting on
 (November 15, 1983) -

Mindﬁéﬁ‘of_Meeting on
(Feb;uaryi17, 1984)

Mlnutes of Meetlng on

(July, 25, 1984)

”Mlnutes of Meetlng on

(November 15, 1984)

the Scope of Wdrk

_”M1nutes of Meetlng on’ the Summary on Review of the Master
‘_Plans and Selectlon of the First Prlorlty Progect
(Rugust 30, 1982) |

the.begteSs Réporﬁ (1)
Progfess Report (II)'
1nteri¢_Report
Se¢dnd.P:iorityjProject Featﬁre

Drafstinal Report
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1. MINUTES OF MEETING
| oN
THE SCOPE OF WORK FOR THE FEASIBILITY STUDY
| T o | :
THE VOLCANIC DEBRIS CONTROL AND WATER CONSERVATION
PROJECT IN THE SOUTH - EASTERN. SLOPE OF MT. SEMERU.
_ IN THE REPUBLIC OF INDONESIA.

The preliminary Study Team of Japan International Cooperation
rAgency (JICA) for the Volcanlc Debris Control and Water Conserva-
tion Pro;ect in the South - Eastern Slope of Mt. Semeru ~and the
Directorate of_Rlvers of the Directorate General of Water Resources
Development, ﬂinistry of Public Works, the Government of the
Republic of'IndoneSia exchanged their views on the draft of Scope
of Work for the sald Fea31blllty Study prepared by the JICA Team.

Both partles agreed w1th some modifications to the draft and
flnallzed the Scope of Work (refer to the attachment) with the
fo]low1ng understandzngs.

1. The Government of Indone31a will undertake addltlonal aerial .
photo - taking of 1:10, 000 scale coverlng surrounding area
of Kota Lumajang totalllng about 85 km? and retaking of

~a part of the ex;stlng aerlal photo prepared by the Govern-
Lment of IndoneSLa which is not suff1c1ent for mapping re-
qulred for ‘the feas1b111ty study._

2. The Government of Indone51a requests JICA to present all
reports concernlng the study two weeks before the date of
dlSCUSSlOH. )

3., JICAa. sha]l prOV1de necessary vehlcles for ‘the lmplementatlon
- of the study. 'In case JICA 13 not able to provide the _
' vehicles sufficiently, the Government of Indonesia will,
make 1ts best efforts to fulfill the. remalnlng requlrement°



10.

11.

.. With regard to the training of Indonesian counterpart in Japan,

the Goverrment of Indonesia expressed its request that JICA
shall provide opportunities'for_training in Japan especially

during the period of study work in Japan.

Based on the'requestcof the GoVernment of Indonesia{'JICA
shall provide the following hydrologic and hydraulic equip-
ment: - B .

~ 3 automatic recording rain gauges,

- 11 automatic recording water level gauges,

~ 2 portable water level gauges, and _

water level gauglng staffs totalling 15 m length

The Government of Indone51a shall lnstall the above equ1p—
ment at the places as recommended by the Team as. soon as

_p0551ble.

The Government of IndoneSLa w1ll carry out approprlate

;operatlon and maintenance 1nclud1ng data collectlon of

the above equipment in accordance with the manuals concerned=

The Government of Indone51a will collect the data of ralnw

fall and dlscharge of Kali Bondoyudo, which w111 be further

analysed by the Study. Team for the purpose of formulatlon
of the ralnfall and’ dlscharge relatlonshlp needed for the

water resources potentlal study.

The Government of Indonesra shall conduct underground water
level survey once a week by usrng portable water 1evel gauges
at the key wells, nelghbourlng wells, and the surroundlng
areas, to obtain underground waterﬂleyel;contour line for

the study of potential underground water developmentrvr

The Government of Indones;a w111 send the negative and _

p081t1ve areal photo fllm of the study area to’ the JICA Team
through the Japanese Embassy at the latest on the mlddle of
January, 1982 provlded that 1t is 1n accordance wrth the

Indones:an securlty regulatlon.

The JICA Team will prepare the recommendatlon for the Imple—-
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13.

The JICA Team will carry out the study of the forecasting

and warning system in the study area.

The Government of Indonesia strongly requests to the JICA
Team to make its best effort to accelerate the study in

‘such a way that the implementation of the disaster pren'

vention works proposed by the study will become the con-
tinuation of the urgent rehabllltatlan works.

Mr, Masayuki Watanabe,
Leader of JiCA Preliminary
Survey Teem fof the,
Feasibility Study of the
Volcanic‘bebrie Cohtrol
and Water Conse#vation

Projéct in the South -

Eastern Slope of Mt. Semeru,

Government of Japan.

' Jakarta,_December 18, 1931.

Ir. Putra Duarsa,
Director of Rivers,
Directorate General of
Water .
Resources Development,
Ministry of Public Works,
Government of Indone51au
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2. MINUTES OF MEETING
ON THE SUMMARY
ON
gﬁvxﬁw OF THE MASTER PLANS
- aw '

SELECTION OF THE FIRST PRIORITY PROJECT

The JICA Fea51b111ty Suuuy Tean submitted Lhe atuaCHEd

'Sunnary on Rev*ew of the exlstlng haster Plans and Selectmon of

the First. Prlorlty Progect for the Fea51b111ty Stucv on th
v01can1c Debris Control and Water Conserva;lon Progect 1n the

South Eastern Slone of Mt. Se"eru to the Governnent o; tne

PRepublic of Ind donesia, ana_ 1eﬁchty

T '\-m-nfe S

s o

15 C SSanS cor:»cernlng

3 wi L_n u;.recr.orn

;_n

fu

11
LU P —unl Y A1 4

éi
mory 1.19-1’-n _.hela n h (5-1 3 3£

f Plve*s, DlrecLorate—Geﬁeral of Vater Resohrces Develooﬁent

ilnvstry of Public Works,

s a result oF the neeglng, the - Governucnt oF Inccne51a

0

epted the Sunnary with the follow1ng a.ﬂeﬁcmen;s.
t: ants of the neetlng are lwshed 1n tqe PD“EUGLA rereo‘ )

1. _Design Control Sediment'vdlume of R;‘Mtjdr andrR;'Rejali

The last sentence of bo;h 2 2. —(l) anc 2. 2.-(2) on pace'é'
shal? be celeted in its entlrety ano be substituted by the

:1ollow1ng new sentences under ltem 2.2, ~(3)

"2.2.-(3) Evaluatlon of De519n Control Sedlment Voane

of K, Mujur and XK. ,Rejall

The absolute value of de51gn control sedlment

is not very relevant at this. stage because the
maln purpose at thig stage is. to select’ the’ Flrst
Prlorlty Project, '

;_Therefore, the JICA Study Team adopts these,
values for the time being for the purpose of
selection of the First Prlorxty Pro;ect
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‘Detailed study of these values will be carried

out during this Feasibility Study to be followed.

Priority ?rojects

The lntroductory sentence of 1tem 3.2 Prlorlty Project on

;pace 14 should now read as

_JICA Study Teah selects the following prlorlty progects
from among tne disaster preventmon works which are nlanned
in tne etlstlng Master Plans and recom:enéed by the Team. "

) instéad of

JICA Stuav Team selecLs th° follw1ng prlorlty prOJECtS- '
:from a"ong the ai saster preventlon works which are Plan-
ned in the ex1stlng Haster Plaqs revised taking JICA Study
iTeam reconmendaulcns into con51ceratloﬂ._""'

Conclusion of the Priority Projects

The Conclusion of the Prlorlby Projects in item 3. 2. ~(5)

shall be deletec in its ent*rety and substituted by the -

jfollowmng.new sentences.

- (5) Conclusgion

The Urgent Imoroverment hor\s of t“e highest ¢ rlorlgy
is to start ccns»ructLon in 1983 a d will give much

e Eech to K. Mujur basin in tna near future.

ThereLora, tbe First prlorlty should be given to K.Rejali

Project and ‘the second prlor1tv to K. Mujur cue to the
follow1ng reason.

- K. Rejali is more disasterous than K. “Ljur after
the Urgent Improvement Works.



~ The percentage of high grade disaster area of K. R33a1

'is larger than of K. Mujur.

-~ In the master plans, SPElelC sediment volule of

K. Rejali is about 3 times as large as K. Mujur.

- The disaster frequancy of K. Rejali after 1942

(alternptlon of catchment area) is 1.6 times as often

as K. Mujur.

~ The total canac1ty of exlstlng sec1menb control works
of K. REJall 1s COFSldered to be lower than of K. Mujur

- Jakarta, August 30,1982

On behalf of Directorate of Rivers

Dlrectorate General of Water Resource

_'Development
7/ f,‘!\ L | ' 7 / --
e A - /
L s _ | /
Dr. Koichi Hirao Ir Amir Muryadl
Team Leader ©f JICA Study Team Chlef of Sub Directorate

of River Planning &-Design
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3. MINUTES OF MEETING

oN
THE PROGRESS REPORT (I)
FOR
THE FEASLBILITY STUDY
ON :

THE VOLCANIC DEBRIS CONTROL AND WATER CONSERVATIOW
PROJECT IN THE SOUTH EASTERN SLOPE OF MI, SEMERU

The Advisory Comnitte and JICA Feasibility Study Team for Volcaniec
Debris Control and Water Conservation Project in the South Eastern Slope
of Mt, Semeru (hereinafter referred to as Japanese Side ) and the .
Directorate of Rivexrs, Directorate General of Water Resources Development,
Ministry of Public Works (heréinafter referred to as Indonesian Side )
~held a joint meeting in Jakarta on 15 and 16 November, 1982

Both 51des agreed to accept ‘the Progress Report (1) Wltn the
following understandings.

1. ?rogress Report (II) will be submitted by the. end of October 1983
and Interim REport by the middle of February 1984,

2. In preparing the reports mertioned above, results of hydrologlcal
obgservation covering the next wet season and other experlencas.
including counter measures related to Mt. Galunggung's dﬁsnster
w1ll be fully taken into dcccunt. :

Atrendants of the meeting are listed in the Appendix.

Jakarta, 16 November 1902

T ey
/%///4/«/

Mr. Masayukl Watanabe ° Ir. Hartono Pramudo,Dip.H.E

Leader of JICA Advisory Member Team " Act. Director of Rivers.
Directorate Generxal of Water
" Resources Development,
Ministry of Public Works.




4. MINUTES OF MEETING
ON . .
PROGRESS REPORT (II}

‘Tha JICA Study Te i - submltted the Progress Report (II) on

""PHE FEASIBILITY STUDY ON '.I‘hE VOLCANIC DEBRIS CONTROL AND WA’I‘ER
CONSERVATION PKOJECT IN THE SOUTHEASTERN SLOPE OF M’I‘ ‘SEMERU"™

“to the Government of Indqne§1a~on November 5,1983. The meeting
‘en the above Progréss-Report (II) was held on November 15,1983
" between JICA and Diréctorate of’Rivers; birectoratejGenéral of
Water Resources Development, Ministry of Public Works. (Attendants
of the meeting are listed in the Appendix_hérebf).

*As;a result of the meeting, the Goverﬁﬁent of Indonesia
accepted the Progress Report (II) and the following 1tems have
reached mutual agreement.

1. - MASTER PLAN

The result of the review on the existing Master Plan is
acknowledged to be technically reasonable and, will be fully consi-
dered by the Government of Indonesia in the revision of the
Master Plan,
2. FIRST PRIORITY PROJECT
2,1. The First Prlorlty Project proposed by the JICA Study Team
is acknowledged to be prom151ng and feasible among the Sabo works
in Indonesia.,
2.2, The Government of Indonesia intends to promote the_Fixst
. Priority Project including the Warning System t6 secure human
lives in the entire southeastern slope of Mt. Semeru, whlch
is suitable for the local condition.

‘3. WATER- CONSERVATION PLAN

The result of water conservation study is considered to
be appropriate for the future procedure, '
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4, TIME SCHEDULED CHANGED

~According to the alteration of submittion schedule of
Progress Report (II), Progress Report(III) has become unnecessary.
The Contents to be dealt in Progress Report(III) will be discussed
in Final praft Report..

Jakarta, November 15, 1983

| //mﬂm'fw VA I

Ir. Sunoto _
Acting Director of Rivers,

Mr. Xatsumi Senoco
for JICA Advisory Committee

Resources Development
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5. MINUTES QOF MEETING
ON
INTERIM REPCIT

The JICA Study Team submitted the Interim Report on "THE
FEASIBILITY STUDY ON THE VOLCANIC DEB“*S CONTROL AND WATER
CONSERVATION PROJECT IN THE SOUTHEASTERN SLCPE oF MT.SEMERU"
‘to the Government of Indonesia on February 7, 1984.
 The rmeeting on the above Interim Report was héld on February
17, 1984 between JICA and DlrecLorate of Rivers, Directorate
General of Water Resources Develepment, Ministry of Public
Works. (Attendants of the meetiné are listed in the Appendix

hereof}.

As a result of the meeting, the Goverrment of Indonesia
accepted the Interim Report and the fellowing 1tems have reach- .

ed mutual agreement.

1, . SEDIMENT CONTROL PLAN

The sediment control plan of the Flrst Project proposed by
the JICA Study Team is agreed to be promissing and feasible
among the Sabo Works in Indonesia.

2. WARNING SYSTEM
2.1. FORECASTING SYSTEM

The establishment of early forecastinq'SYStém”is aknow -
ledged to be the most.effective method to secure human lives

against Lahar disaster.

The Government of Indonesia requests to the JICA Study
Team to complete the whole plan of early forecaqulng system of
three river basins; K. Mujur, K. Rejali and K. Glidik.
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2.2. DISASTAROUS POTENTIAL MAP

The Government of Indonesia would like to have complemen -
tary information concerning the disastarous potential wmap of the
southeastern slope of Mt. Semeru in order to execute the effec-
“tive evacuation.

Jakarta, February 17, 1984

(Ve

FR. KCICHI HIRAC . IR. HARTONO PRAMUDO

Leader of JICA gtudv Team Director of Rivers, Direc-
torate General of Water
Resources -Developnent
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6.  MINUTES OF MEETING
oN
SECOND PRIORITY PROJECT FEATURE

The Advisoxy Committes and JICA Feasibility Study Team fof-Vélcénic Debyis

Control and Watexr Conservation Project in the South Eastein Slope of Mr.
Semeru (hereinafter referred to as Japanese side) and the Directprate of

Rivers, Directorate General of Water Resources Development,; Ministry of

Public Works {hereinafter referred to as 'Indonesian side) held the meeting

-about Second Priority Project feature in Jakarta on 25th July, 1984.

As a result of the meeting, both sides agreed to fix the following sedimeot
control facility plan for Second Prlorlty Project; |

Nine check dams of PLAN - 3. 1nc1ud1ng three existing check dams, which isg
shown on Table - 5.1 in " Note of Discussion for Second Priority Proiject "

submitted by Japanese side to Indonesian side on 25th of July,1984.
However, after the construction of the second priority scheme, consolidaticen

dams will be considered to be constructed to protect irrigation intakes

from seliment disaster.

_ . Jakarta, July 25th, 1fde.

7/ L s

N . W
DR, KOICHI HIRAO . ' IR.\HAR‘I‘ONO PRAMUDG
Leader of JICA Study Team iféctor of Rivers,

Directorate General c2
Water Resources
Development



S—3-13

7. MINUTES OF MEETING
ON
THE DRAFT FINAL REPORT

The JICA Study Team submitted the Draft Final Report on " THE VOLCANIC
_ DEBRIS CONTROL AND WATER CONSERVATION PROJECT IN THE SOUTH EASTERN SLOPE
OF Mr. SEﬂERU IN THE REPUBLIC OF INDONESTIA " to the Government of Indonesia

on November 15, 1984, The meeting on the above Draft Final Report was held

on November 15, 1984 between JICA Study Team and Directorate of Rivers,

Directorate General of Water Resources Development, Ministry of Public
Works,

'As a result of the meeting, the Covernment of Indonesia accepted the Draft

Final Report, and both sides reached the following agréements,

i.

Indonesian side:request the Study Team to submit modified Debris ¥low
Warning System Plan by phasing the proposed plan from most simple basic
system to fully complete system using the existing traditional warning

system.

Indonesian side request the Study Team to incorporate in the report a

suggestion concerning evacuation system in the MT. Seweru area.

The Govermment of Indonesia will provide JICA with the comments on the

Draft Final Report within three weeks after the meeting.

JICA will submit the Final Report within one month after receipt of

the above comments.

Jakarta, November 15, 1984

Yo e e

DR. KOICHL HIRAQ IR. K. PUTERA DUARSA /
Leader of JICA Assistant Director Gederal
Study Team ' for River Development

Ministry of Public Works
Government of the Republic
of Indonesia
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