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SOME NOTES ON THE BRANTAS MIDDLE REACHES RIVER
IMPROVEMENT PROJECT

The Brantas -Middle Reaches River Improvement Project was first proposed in the “Report
on the Brantas River Basin Development Plan” in May 1973 by the Overseas Technical
Cooperation Agency (OTCA) study mission of Japan. Thereafter, in June 1977 the feasi.
bility study on the river improvement project was carried out by the Indonesian Govern-
ment on the basis of the above mentioned OTCA report.

This project is expected to come into effect in the very near future,

The Japan International Cooperation Agency (JICA), formerly OTCA mission has made an
examination of the present feasibility study report and it’s field investigation during about

2 {two) weeks from August 26 to September 7, 1977 with the cooperation of the Indone-
sian Government officials. :

The purpose of this mission is to indicate some fundamental viewpoints for reviewing the
present feasibility study and making additional surveys needed until the detailed design.

1. Urgency of Flood Control in the Middle Reaches

This project is proposed from New Lengkong Dam to upstream of Kediri with the
distance of about 110 km in the present feasibility study report. The area is well developed
and has a very high flood damage potential, so it is estimated that the maximum probable
inundation area is about 28,000 ha and the number of houses is over 100,000 in the area.

On the other hand, the flood discharge capacity in the present channel is strikingly
small, Especially near Kediri, it is so small as to correspond to less than 5 year return
period of flood, even if the calculated water surface coincides with the levee top. Such
situation explains very well the necessity or urgency of the middle reaches flood control.

2. Scheme of Flood Control in the Middle Reaches

The following two schemes have been studied for the flood control of the middle
reaches so far, The one is to enlarge the discharge capacity by the river channel improve-
ment and the other is to reduce the flood discharge in the middle reaches by diversion
channel in the upstream of the Brantas River into the Indian Ocean. The latcer involves a
30 km long diversion channel, and it takes a tremendous cost and a long time, producing
no effect before it’s completion. Consequently, this scheme can not meet sufficiently the
urgent necessity of the middle reaches flood control. While, the former scheme which
mainly consists of dredging and embankment work can produce effect in proportion to the
amount of investment every year.



From the above considerations, the Indonesian Government plan can be sid reason-
able. Moreover, no reservoir can be planned effectively for the flood control of the middle
reaches in the upstream of the Brantas River.

3, Design Flood Discharge

The design flood discharge in this plan was determined, taking into consideration the
following principal conditions. And it corresponds to 50 - year return period of flood.

(1) Retardation near the Ngrowo mouth, the Widas mouth and in the stretch
between Pakel and Kediri is to be left as they are.

(2) The regulation by the Karangkates and the Selorejo reservoirs is to be taken
into consideration.

{3) Adjustment to such preceeding projects as the K. Porong, the K. Surabaya and
the New Lengkong Dam is to be done.

This design flood discharge was estimated in the present basin, So the flood run-off
is very stable, that is to say, flood peak discharge does not so much vary every year because
of the large retardation in the basin. If the retarding effect decreases and flood peak in-
creases in the downstream by developing the swampy and habitual inundation areas, the
proposed design discharge is not always sufficient, However, the design flood discharge is
acceptable, considering that the flood control of the middle reaches should be achieved to
some extent as soon as possible and as economically as possible.

4, Sediment Control

One of the main works in this plan is dredging of 15 million m3 (mean depth of
river bed dredging: 2.0 m). But the dredging effect may be decreased because of a large
quantity of sediment into the river. The river bed of the Brantas has been heavily silted up
due to the efflux of volcanic materials from the Mt. Kelut slope. The aggradation of the
river bed during the 1951 - 1970 period was about 1.5 m on an average.

It is especially remarkable for 5 years after an eruption and it’s rate gradually re-
duces thereafter,

The OTCA report describes that little river bed movement is predicted, if the Mt.
Kelut does not erupt hereafter. Because the sediment inflow and outflow becomes well
balanced in quantity. However, it is naturally considered that the Mt, Kelut will erupt in
the near future and it's countermeasures should be prepared, judging from the data (the
Mt. Kelut erupted 10 times during the 1811 - 1966 period with interval of 3 to 37 years).

It is not too much to say that the success of the proposed project will depend on

the cffective control of sediment on the mountain slope, though the correct estimation of
sediment balance in the basin is very difficult. Accordingly, the followings should be

-2.



macroscopically studied.

{1} The OTCA report should be reviewed with respect to the sediment belance in

(2)

the basin by using additional data,

The plan of the debris control works of the Mt, Kelut should be taken into
account and if necessary some recommendations should be given in relation
with the rever improvement plan,

As the run-down of the sediment deposit from the upstream is feared to de-
crease the dredging effect, this sediment movement should be studied. And if
necessary, it's countermeasures such as groundsill should be studied to be pro-
vided near the upper end of the project.

Moreover, the sediment control project is closely related to the proposed river im-
provement project. So the former project must be excuted keeping pace with the latter

project.

5.  Design of River Channel

The alignment of levee, the river width, the river bed slope and the embankment are
designed economically with little change of the present condition.

However, some comments are given as follows,

(1)

(2)

Although a double cross section is designed with 70 - 100 m width of low water
channel, it may possibly be transformed into a single section in future unless
some adequate countermeasures are newly provided.

A double section is undoubtedly desirable for water intake, levee foot protec-
tion and sediment control, But it will cost a great deal to provide the counter-
measures for maintaining the double section,

Therefore, the proposed design shall be acceptable from economical view-point,

The revetment works require a considerably high expenditure and share 27% of
the total cost. Especially, as unwatering in the proposed foundation works is
feared to be a great deal of cost, alternative designs should be studied, for ins-
tance, a flexible type of revetment with no foundation works,

The dredging by dredger can be executed technically without any difficulty,
judging from the present conditions of water depth, water velocity and bed
materials, The spoiling cost shares a considerable part of the total dredging cost
and may be variable with it's method. However, in this report, the sites of spoil
bank are studied fairly in detail for the stage of feasibility study. So, the spoil-
ing will be possibly executed without meeting so much serious problem. It is a
matter of course that spoiling distance, compensation for land, utilization of
spoil bank, etc. should be examined minutely at every dredging sites in the
detailed design.



(4) The proposed works have to be continued in a long term and a considerable
scale of maintenance will be needed every year after even their completion,
As a result, the increasing of long-term employment can be expected in the
basin. So, the increasing of employment by this project should be estimated.

{(5) The profile and cross section levellings offer the most basic data for the design
of river channel and facilities. The river condition is always subject to change.
So, it is necessary to carry out the surveyings carefully and repeatedly.

6. Stage Construction )
Generally, a river improvement is desirably accomplished by repeating stage con-
struction which produces an effect gradually all the time,

Especially in this project, it’s system is desirably taken up. Because the overall plan
requires a great deal cost or a long period, and may be unavoidably revised to some extent
according to the change of river conditions in future. Therefore, it is effective to make the
first stage which can achive a definite flood control benefit in proportion to the invest-
ment, The firsc stage plan should be studied including alternatives.

7.  Flood Forecasting and Warning

Flood forecasting and warning is to predict the flood water stage (or discharge) and
its occurance time at objective sites by using the hydrological data in the upstream. And
besides it is to announce the warning as early as possible before flood occuring, in order to
take activities such as evacuation of inhabitants, flood defence works (levee protection
works), security of public service (transportation, electricity, telecommunication) main-
tenance of public order, etc.

To build up such a perfect system, many items should be studied and many facilities
should be provided. So the flood forecasting and warning should be started with a primary,
easily operated information system which is certainly transmissible. The following fun-
damental ideas are recommendable for the study of the first stage.

(1) The system should be mainly provided along the Brantas main stream from
Karangkates to the estuary. And it must be adjusted to the existing systems of
the local government and other project’s systems. That of the tributaries shall
be taken up in the future.

(2) An estimation method which can be easily and repidly carried out should be
adopted. The water stage {or discharge} at the abjective site is recommendably
estimated from the upstream water stage {or discharge), Because the direct
presumption from the rainfall data is not useful at present yet. (But rainfall
data is useful for prediction)



(3) Telecommunication system is better provided as much as possible, for gathering
the data from the observation stations and for transmitting information to
{from) each branch office and other public offices. However, more stress
should be put on easy and certain operation and maintenance of the facilities
than on efficiency and conviniency in planning of the system.

(4) Organ}zation for flood control and warning should be constituted to satisfy
the following conditions.

a)  Flood forecasting for the main stream should be carried out by only one
administrative agency so as not to become confused.

b)  Administrative agencies concerned should get into close communication
with one another,

c) Information for warning should be given to all of inhabitants without
being omitted.
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