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UNIT%P STATES GOYERNMENT
Qb{// ?}?27
;2- Cle; em o
0

Subject: citanduy River Basin gtudy.

DATE OF MESSAGE
February 22, 1974

DATE OF REPLY

INSTRUCTIONS
Use routingg symbols whenever pose
sible,

[_ _l SENDER:

Forward oripinal qand one copy,

. .- Conserve space,
To: Mr. Lester A. Robb RECEVER: |
: ENGR/CIH\JS/'&‘JR, Room bOl SA-11 Reply below the eesares, Leep
.y - YO J M e ) -
> Agency for International Development CRE €Oy, Fetuma e ops
l__ dashington, D.C., 20523 _J
5027-101
~= L FOLD =

USE PRIEF, INFORMAL LANGUAGE

Transmitted herewith is a copy of a supplemental report submitted
by ECIL at the February 19th Steering Committee meeting (copy also
sent to Mr. Love, ASIA/CD). GOI has accepted the rollowing projects
outlined in ECI's reports as projects for feasibility studies.

l. A Comprehensive Water Management Scheme for the Lower
Citanduy/Ciseel River Lystem.

2. Reclamation 3cheme f'or the Segara Anakan & Envirqas.

Received, Thanks
C AN

J. G.\~H8we

l_ T
Walter H. McAleer
From: American tmbassy (USALD/ENGR)
Jakarta, Indonesia

i
o I
OPTIONATL FORM 27
OQCTORER 1762

iy . - BAL GLM, REG, N0, 27
1. TC BE RETAINED DY ADDPESSEE GEA. L. REG. 5O



ENGINEERING CONSULTANTS, INC.

PrEOYY L B iy
AT AL A
LEARN - A, R ST Ay A
P A

February 15, 1974

Director General of

Water Iammirces Development
Ministry of Fablic Works

and Eleetric Power

Jalan Pattimaire 7/ 20

Post Box No. 23/KBT

Xebayoran Baru

Jakarta. Republic of Indonesia

our file : 1138(c)/2
Attn : Director of River 17/74
and Swampy Areas Subject : Special Report,Dam
Development. Site Analyses,

Citanduy Projecte.
Dear Sir :

In ocompliance with the decizion reached at the Steering
Committee Meeting held in Jakarta on December 18, 1973, the Consultant
has undertaken additional comparative analyses of the potential dam
gites currently identified in the Citanduy River Sysitem. The results
of these additional considerations have been compiled in a special
report titled "Technical And Socio-Economic Factors As They Affeot
Damsite Selection In The Citanduy River System." It gives us great
pleasure to submit for your consideration twenty five (25) copies of
that report,

You will note that we have avoided comparisons on a monetary
basis. As we have explained previously, such comparisons require more
exact knowledge of potential costs and benefits than we have available
at this point in time. Such studies will be made on all potential dam

sites in subsequent Master Plan and feasibility studies.



page two

On the other hand, we believe that comparison based on such
factors are engineering, geology, hvirogravhy, toposraphy, economic,
social and environmental impact has indicated quite clearly that some
damsites should definitely be relegatcd to a lower order of priority,
while others should be given top consideration at an early date.

It is interesting to note that an analysis of all these factors
substantiates our previous conclusion that the Banjar and Binangun No.2

damsites had the greatest potential for flood control measures.

However, ther: <t other facters which may be equally as
important as the technic¢ . funetion of flood controls Furthermore,
since November 30, 1973, ttc repidly changing world energy situation
has caused us to reassewus the powe potential of the alternate damsites,
As a result, the Consultant now o..cludes that as a multiple~purpose

dam the Matenggeng damsite should be moved to a top level of priority.

We sinocerely hope thst this special report will enable the
Steering Committee to now give full approval and to direot the Consultant
to proceed with his recommended first priority feasibility study; nemely,
"A Comprehensive Water Management Scheme For Lower Citanduy/Ciseel River
Systems."

Yours truly,

Engineering Consultants, Inc.

Encl: As noted W{,
[ ]

Gifford E. Roge
CCs Resident Manager
1« Enginesring Consul.tants,Inc.
Denver, Colorado, U.5.A.
Attn ¢ Mr. Cecil M.Langford
‘Pro ject Sponsor

2. United States Aid Mission to Indonesia
Embassy of the United States
Attn : Mr. Walter M=Aleer

GER/n
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TECHNICAL AND SOCIO~ECONOMIC FACTORS AS THEY AFFECT DAM SITE SELECTION

IN THE CITANDUY RIVER SYSTEM

INTRODUCTION

At the last Steering Committee Meeting held in Jakarta on
December 18, 1973, the Consultants recommendation for a first priority
feasibility study, "A Comprehensive Flood Control Scheme For The
Citanduy River System", was accepted provisionally. Qualified
approval was givén because the Committee wanted ‘the Consultant to
conduct further comparative analyses of the alternate dam sites

currently identified in the Citanduy River System.

‘ The Consultant willingly agreed to comply with this request,
and explained that in any case such analyses would be r:iquired for the
Master Plan., However, the consultant did attach a condition of his ownj
the analyses would be limited to dam site comparison on the basis of
presently available information of a technical, economic, social, and
environmental nature. No attempt would be made at this point to produce
benefit/cost ratios, internal rates of return, or other monetary
evaluation of the various alternate dam sites. Obviously, investiga-
tions of such intensity must be limited to later studies at the

feagibility level and in studies made for the master plan.

During the course of the discussion by the Steering Committee
of our proposed first priority feasibility study, it became apparent
that there were various misconceptions concerning the basic recommenda-
tion, the contemplated scope of work, and the procedures to be followed.

The consultant explained that many of the points under discussion



could only be settled in the preparation of the Master Plan, while
other doubts would be resolved during the preparaticn of the

feasibility studies.

However, subsequent deliberations by the Consultant gave
rise to the idea that some of the misconception could be dispelled by
merel; changing the name of the propoged pro jects, Consequently, on
page 1-20, of our document "Recommendation For Second Priority
Feasibility Studies", we proposed changing the name of the first
priority study to ™A Comprehensive Water Management Scheme For The
Lower Citanduy/Ciseel River System". We feel that the change in name
clarifies that the scope of the proposed feasibility study will include
the broad aspects of reclamation, irrigation, drainage, and water

supply for the specific area.

At the previously mentioned meeting of the Steering Commit.
tee, the Consultant also got the distinct impression that it was a

foregone conclusion that one or more dams would bs included in our
proposed feasibility study and that furthermore the Cohsultant had
already decided specifically which dam or dams would be included.,
This is another misinterpretation which should be set straight,

We wish to-emphasize that flood control which is a part of
water management, traditionally is carried out though the following

approaches :

1e Down stream measures
a&s Channel improvement
be Diversion to floodways and/or other basing
Ce Confinement though levees and/or dikes
de Off-channel storage

8« Other measures



2+ Up stream measures
a. Multiple purpose storage dams
bs Flood control dams
ce Other structures

3¢ Any combination of upstream and downstream measures.

In our report "Recommendations For First Priority Feasibility
Studies", we mentioned on page IV-12 that, in the absence ofvconstraints,
the only components required for a simple and effective flood control
scheme for the lower Citanduy basin would be flood control reservoirs
located on main stem rivers upstream of their emergence on the flood
plain. However, on page V-32, we further stated that both the valuv of
the land and the density of population within the Citanduy Project Area
places restraints on a comprehensive flood control plan.,. Because of
this, it would be necessary to formulate a plan which would not only
fully utilize existing flood control features, but would also be
augmented by some combination of additional upstream and/br downstream
measures. The exact combination would have to be determined in the

course of the feasibility study.

We further stated that, on the basis of information then
available, two damsites had been identified as having potential for
controlling downstream flooding. These two sites were Banjar on the
Citanduy River and Binangun No. 2 on the Ciseel River, Note that we
emphasized their apparent desirability on the basis of their function
as flood control measures. Again we stated that which dam, if any,
to be proposed would have to be determined in the feasibility study.
This was our third recommendation stated on page VI-5. We at no time
meant to imply that consideration of other possible dam sites wouid be

excludeds. On the contrary, ell possibilities would be investigated on



a reconnaissance level, in the Master Plan. Furthermore, we stated
that should more detailed investigations reveal that either Banjar or
Binangun (or both) would not be feasible, we would not hesitate to
search for other alternatives. It was again emphasized that one of
the primary objectives of the proposed feasibility study was to propose
an optimun comprehensive flood control plan according to the criteria

previously mentioned.

The many questions which arose, some very valid and some
motivated by misconceptions, resulted in the decision for provisional
approval of the Consultants proposal and the agreement to conduct
further analyses so that the problem could be resolved at the
Steering Committee Meeting schediled for February 19, 1974. The object
of this document is to present the results of tle additional analyses
and our conclusions concerning the comparative desirability of the
various dam sites according to information whieh has become available
since November 30, 1973.

In addition to this introduction and background discussion,

the report consists of five parts

1+ Engineering Factors.
a+ Embankment Height/Embankment Volume
be Storage Capacity/Embankment Volume
Ce River Water Yield/Embarkment Volume

de Present Reduction of Maximum Flood Peak/Bmbankment
Volume

e. River Power/Embankment Volume
f. Reliability Factors

1) Available hydrology
2g Available mapping
3) Foundation Investigation

g+ Relocation



2e

3e

4
5e

It

Ceologic Factors.

ae Geologic Conditions
b. HMaterials

c. Sedimenta on

de Seirmic Reaction

Socio~Environnental Factors.
as Land Use

b. Resettlement

c. Relocation

de Environmental Impact
Least Cost Comparison - Flcod Control Dams

Conclusions

will be noted that additional considerations have

modified somewhat the order of the project standings since tha release

of the report

on November 30, 1973. In doing this, we feel that we

have been responsive to the suggestions of the Steering Committees

The new information reflects more thorough review and analysig of

various factors, principally as a result of developments in the world

energy situation.



ENGINEERING FACTORS

Previous Evaluations

Six damsites were .considered in our First Priority Recom-
mendation Report of November 36; 1973 The location and extent of
eech reservoir is shown on Plates 1 to 5. We have prepared a
graphical comparison of the damsites shown on Plate 7 and a compare
ison table for the damsites shown on Plate 8. All of the data used
to prepare the comparison was presented in the November 30, 1973
report and does not represent ‘he resulis of further study hy the
Consultentse The comparisons do illustrate the basis upon which we

made some of our conclusions regarding the damsites in the report.

The graphical comparison shown on Plate 7 illustrates the
potential of earh damsite by the use of appropriate curves. Curves
for five basic parameters are plotted versus the embankment volume in
MCMe The embankment volume was chogen as the basic parameter because
it is very indicative of the cost of each dam. Experience shows that
the embankment ccst represents approximately 50 to 60 percent of the

cost of constructing a dam.

Plate 8 shows a comparison of the evaluation factors, used
to rank the damsites, which were shown in graphical form on Plate %
The evaluation factors include engineering, water supply, flood.con‘rol

and power considerations for each dumsite and soms combinations,

The conclusions that were reached from the damsite compar=

isons and as stated in our November 30, 1973 repcrt were %

1. The Binangun Noe. 2 and Banjar Dams offer the greatest
possibilities for flood control in the Cisael and

Citanduy River Basin flood producing area,



2+ The Binangun No., 2 Dam would be the most effactive
multipurpose structure, having a significant potential

for irrigation devilopment.

3. Matenggeng Dam also has significaut potential as a
multipurpose structure since it $ncludes hydro—power,
However, it is not as effective for flood control as

the Banjar and Binangun No. 2 Damsg,

4+ The other dsms are too small to offer significant flood
control or multipurpose benefitse

Further Evaluations

Banjar Damsite ¢

The proposed Banjar Dam, althongh i%¥ offers a significant
dzgree of flood control on the Citanduy River, had some characteris—

tics which required further consideration. They were :

1« The inundation of a 30 hectare reservation and monument
which commemorates an ancient local legernd called Ciung

Wanara.

2¢ Major highway and railroad relocations would be
required.

On January 10, 1974 three ECI gstaff members attended a
meeting with Governmeat officials and civic leaders from the Ciamis
area. We were able to apprise them of our activities to date and to
elicit some discussion on tha proposed inundation of the historical
area. As expected, the local historical society would be apposed to
a loss of this site which is purported to be one of the two remaining

historical sites in West Java., However, local opposition does not



appear to be stroag enough to preclude further consideration of this
sites It is, however, a significant factor to be weighed in the
evaluation of the social impacts of the darsite.

The consultants' also studied possiblc schemes for the
relocation of the railroad and highway. These schemes are shown on

Plate 5 and consist of the following possibilities.

1« The railroad could be realigned to follow a high ridge
running between the Citanduy and Cimuntur rivars and
the proposed main dam and saddle dam. The elevation
of the ridge is well above the maximum flood pool
elevation. The relocation would require g bridge ep-
proximately 500 meters long to carry the railroad across
the Citanduy river. The length of the relocated seotion
would be approximately 5.4 km and the maximum grade
would be 1% which is well within the established limitse

2+ Several zlternatives exist for relocating the highway.
a. Realign the highway to parallel the railroad reloca-
tion using the same bridge to cross the Citanduy River,
Then across the top of the dam back to the original
highway location.

be Upgrade the existing secondary road from Banjar
Cimaragas-Manonjaya~Ciamis for approximately 33 Km.

ce A combination of a and b i.e. upgrade the secondary
road and make a connecting road across the top of the

dam joining the northern and southern routes.

The railroad and highway relocations are technically feasi-
ble, althvugh they would represent a significent cost item, probably
15% of the construction cost of the Banjar Dam.



Banjar Multipurpose Damsite ¢

The proposed Banjar Damsite does offer the possibility of
being used for multipurposes i.e.flood control and water supply. We
could provide a permanent gtorage pool that could provide a firm
water yield of 44 to 68 MCM/mo, depending upon the operation of the
reservoir, The firm water yield is based on dry year inflows ta the
reservoir and is water that would be available 100 percent of tke
time. The firm water yield would have a potential of providing
irrigation water for 20,000 hectares and for providing a potable
water supply to the town of Banjar.

The previously mentioned characteristics of the damsite
would s*ill remain i.es. inundation of the historical reservation and
the costly railroad and highway relocations, In addition, ."eservoir
sedimentation problems would be introduced due to the formation of a
permanent pool resulting in a significant loss of capacity to dead
storage. There would also be a reduction in the flcad control
capability of the reservoir due to a reduction in the lood storgge
capacitys. The control of a flcod peak at Bridge 1452 would be rasduced
by approximately 5 percent.

The cost of providing a multipurpose facility, as opposei
to a single purpose, would increase significantly. The increase in
cost could be expected to be on the order of 30 percent. The cost
increase would be due to the increase in civil works and foundation

work that would be required.



Alternate Banjar Scheme

Due to the previously mentioned characteristics of the

proposed Banjar Damcite, the consultants's have investigated the

possibility of an alternative scheme., It would be possible to con-

gtruct two dams upstream of the proposed damsite as shown on Plate 5.

The firgt dam cculd be built on the Citanduy river approximately 2 Km

upstream of its confluence with the Cimuntur river. The dam would be

55 meters high and would have a storage capacity of 89 MCM. The second

dam could be built on the Cimuntur river approximately 2.5 Km. upstream

of its confluence with the Citanduy river. The dam would be 55 meters
high and would have a storasge capacity of 46 MCMy Both dams would be

for the single purpose of flood control.

the Banjar

The advantares of the alternate scheme would be 3

1. The higtorical reservation would not be affected.

2+ The costly railroad and highway relocations would not
be required.

3. Lven though two dams and appurténent works are required,
this scheme would be approximately 20 percent less costly
than the Banjar single purpose dame This is primarily

due to the fact that the relacations are not required.

The disadvantages of the alternate scheme, as compared with

Damsite, would be @

1¢ Control of the flood producing area would be reduced
from 52 percent to 45 percent because the Cirende and
Ciliur rivers are left uncontrolled.

2+ Available storage capacity would be reduced by nearly
two thirds, from 350 MCM to 135 MCM. Therefore the

alternate scheme has no multipurpose possibilities.

10



3. The flood cowtvrael ecapabilities are reduced by nearly

40 percent due to less storare and less control of the

T1-~0d producing oraiie

Plate 9 shows a comparison of ihe evaluation factors for

all of the Banjar alternatives discussed above,

Flood Control Analysis ¢

A1l of the evaluations discussed above, with respect to
flood control, were based on routing maximum flood peaks through each
raservoir, The present composite reduction of the flood peak at the
flood plain was assumed to be directly related to the percent reduc~
tion of a flood peak at the damsite and the percent of the flood
producing area controlled. While this method of evaluation gives a
clear picture of the potential of each site, it does not recognize
the differences in hydrologic factors such as the lag time between

flood peaks reachirg the flcod plaine.

In order to provide a more detailed computation of the flood
control potential of each damsite, an analysis was made for storms
with a return period of 50, 100 and 200 years respectively. The
analysis was based on the work of the Hydraulic Institute in Bandung
as published in their study of "Flood Design-Citanduy Project" of
December 9, 1972 by Ir. Soeharto. By making a frequency study of
rainfall in the project area, deriving synthetic unit hydrographs for
the major watersheds and comouting fleed hydrographs, the Institute
was able to ocalculate the magnitude of 50, 100 and 200 year storms at
railroad bridge 1452. The flood discharges are 3440 CMS, 4020 CMS
and 4220 CMS respectively,

1"



Ly applying similar techniques, we were able to compute
design scorms and flood hydrographs for each reservoir and the
Citanduy rivers' major tributaries, The storms were then routed
through their respective reservoirs and the appropriate hydrographs
were comuined to compute the reduced magnitude of flood peaks at
bridge 1452,

The results of this analysis are shown on Plate 10. They

can be summarized as follows.

1e¢ The percent reduction of flood peaks at tre damsites is
the same as our previous evaluations.

2+ The Banjar Damsite, either as a single or multipurpose
Tacility, still offers the greatest potential for flood
protection,

3e The alternate Banjar scheme is less effective for flood
control than the Banjar or Malenggeng Damsites.

4. The Matenggeng Damsite is more effective for flood
control than in our previous evaluations., This is due
to the fact that it controls tlood peaks‘which reach
bridge 1452 sooner than those from upstream tributaries.

5¢ The remaining Citanduy river damsites have no significant
potential for flood control,

6. Combinations of the Ciamis and Manonjaya damsites with

Matenggeng are less effective than the Banjar Damsites

Other Factors

Reliability factors :

~The availability of basic data is.e. hydrology, mapping and
foundation investigations has a direct bearing on the strength of a

feasibility study suitable for attracting international financing.

12



Plate 11 shows the consultants' estimate of the relative sirength of

each damsite with respect to the availability ot basic data.

The hydrologic ranking of each site is an evaluation of
the strength and reliability of rainfall and runoff data, length of
record, effectiveness of measuring equipment and the quality of

technical work. The other factors are self explanatorye.

Plate 11 illustrates the need to improve upon basic data
particularly for the Banjar and Binangun No. 2 Damsites. The needs
were pointed out in our "Marping and Basic Data Report" of September

30, 1973 and Addendum No. 1 of November 15, 1973

13



Conclusions

1e

2e

3e

4.

Se

(Engineering Factors Only)

The Banjar Damsite, cither single or miltipurpose,
offers thegreatest degree of floni control on the

Citanduy river.

The Binangun No. 2 Damsite cffers the best possibility
for flood protection on the Ciseel river. Purthermore,
it has multipurpose uses and appears to be the most

efficient multipurpose dam in terms of relative cost.

The Matenggeng damsite ranks just behind the Ban jar
Damsite for the purpose of flood control. Tt would be
a multipurpose dam, including hydro power for use as a
peaking plant. Recent increases in fuel prices have
upgraded the overall feasibility of this zite. The
biggest disadvantage is the high capital investment

reqired,

The alternate Banjar scheme is not as effective for
flood control as Banjar or Matenggenge It is a single
purpose scheme i,e. flood control, and requires a

smaller capital investment than the other damsites,

None of the other damsites appear to be able to generate
enough flood control or multipurpose benefits to justify

the large capital investments required,

14



GEOLOCGIC FACTORS

QGENERAL

In the accompanying table an attempt has been made to
evaluate the relative merite from a gnologic standpoint of the five
damsites under consideration for inclusion in the plan of development
of the water resources of the Citanduy Basin. I% should be emphasized
that no foundation exploration has been carried out at the Matenggeng
axis that is discussed here; that no expluration or testing of any kind
has been performed at the Binangun Damsite; and that, as of February,
exploration at Ciamis-Cikembang had only recently been started.
Therefore, the evaluations given herein are not based on similar

degrees of geologic assurance for each site.

All the sites seem to be fairly satisfactory from a geologio
point of view. All would have rapid sedimentation rates but because
size, shape, purpose, and inflow of the severél reservoirs differ,
anmual percenteges of storage volume loss would vary from site to site.
In much the same way, all dams would be subject to large scale
earthquakes at least several times during their service lives. Since
the earthquake factor for all these sites would be about the same, the
inferred elasticity of the foundation was used in the choice of one

site over another with regard to seismicitye.

Of the other factors used, probably the type of diver:.ion
facilities required and the quality, quantity, and proximity of materiais,
particularly shell material, are of the greatest significance in the

effect of geology on the cost of the construction.

15



, In the following paragraphs a few words will be sald about
each of the sites and which factors are of significance in their ranking
as they doe

MANONJAYA

Manon jaya Damsite ranks first geologically becaute all the
materials required to construct a dam at this location can be obtained
in adequate quantities within a very short distances. In addition,
foundation conditions for the embankment and appurtenant works are
generally good; bearing capacity of tne foundation rock would be high,
seepage would be moderate and a grouting program would probably be
successful in reducing it still farther, and tunnelling conditions for

construacting the diversion facilities shouvld be fairly goods

The major drawback of the site is that the diversion tunnel
would be required. Neither the single Banjar Dam nor the Binangun Dam
would require similar expensive measures for diversion during

construction and this may also be true at the Ciamis Damsitase

MATENGGENG

This site ranks second for nearly the same reasons that
Manon jaya is first, foundation conditions are generally good and
materials are almost equally available, though at somewhat greater
distances. The damsite was given a low rating for reservoir conditions
as the exploration program indicated high coefficients of permeability
associated with the sedimentary rocks of the abutments. The values
obtained are so high that they could easily be in error in which case
a better rating for the damsite would develop. However, its second
ranking would not be changed, only enhanced. As at Manonjaya, a
diversion tunnel would be required.

16



CIAMIS ~ CIKEMBANG

The rather good ranking of these two dams for availability
of shell material from alluvial terraces could be in error but this
problem should soon be resolved by the current drilling program. If
pervious fill does not develop into a difficulty, the construction of
the two dams should be considered routine with no particular problems
anticipateds It may even be possible to divert the river through a
surface channel rather than by tunnel during construction.

Two schemes of damming the Citanduy and the Cimuntur near
their confluence are under consideration. From a geologio point of
view the single dam would probably be more desirable even though a
saddle dam almost as large as the main dam would be required. This is
because only one spillway and outlet works would be necessary and
because diversion cou.d be made by channel.

There are itwo factore which ¢ause this site to be ranked
fourthe They are the apparent lack of any rock suitable for quarrying
for rockfill or riprap and the problem of locating a satisfactory
alignment on suitable foundation material for the outlet works and
possibly the spillway also.

It appears certain that the two dam al*ernaie would average

somewhat lower than the single dam in geologic desirability but it
would probably not drop below Binangun Damsite in the rank'ng.

17



BINANCUN

The Binangun Damsite ranks last in a number of the geologic
categories under consideration, However, it must be remembercd this
would be a long, low dam that would not impose any great load on its
foundation, that it could probably be built of local impervious
material by judicious managenent and drainage of borrow areas, and that
sand and gravel for interior drains in the dam might be processed from
the tuff deposits of the right abutment or crushed from the andegite
of the left,

CONCLUGLIONS

Although the Manonjaya site appears most satisfactory from
a geologic viewpoint, it should be reiterated that this ranking does
not prorate the importance of the individual factors. Maron jaya, for

instance, would require a long, costly diversion tunnel for construction.

Matengreng, Ciamis~Cixembang, and Banjar, though ranked
second, third, and fourth, are very close in numerical average and
certainly their pgeolopic aspects would be a minor consideration in

selecting among them.

Binangun is a low dam while the others, except perhaps the
Banjor single dam, can be considered fairly larpe. This would definitely
add to Binanpun's attractiveness; from a zeologic point of view, it is

almost always less difficult to build a low dam than a high one,

18



GLOLOGIC FACTORS ARFECTING
DAM SITH  RATING

= ==as SRRSO =1 -3 -+ ]
. MATENG=~ IMANON= CIAMIS~
BANJAR  BINANCUN “oime maYA  CIKMHBANG
GEOLOTIC CONDITICNS
DANM 3 4 2 1 2
OUTLET JORKS 4 5 1 2
SPILUWAY 3 4 3 1 4
DIVIRAION 1 2 4 4 3
RISERVOIR 3 4 5 1 1
MATHRIALS
conn 1 5 3 2 2
SHiZLL 3 5 3 2 2
SAND & GRAVEL 1 5 2 2 3
RIPRAP 5 1 2 3 4
SEDIIINTATION 4 1 2 5 4
SEISMIC RIACTION 4 5 3 3 3
ARTTIDITIC AVISRAGE 249 3.6 2.7 2.3 2.8
RANK 4 5 2 1 3
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SOCIO-NVIRONMENTAL FACTORS

The chart shows the land use within the reservoir sites.
The most important considerations are the extent of settlements and
the amount of rice land that would be inundated. The social cost of

losing the other lands would not be as significant a factor.

The Matenggeng site would af fect about 77 hectares of
settlements and yards. These could probably be relocated quite readily
within the vicinity. The extent of riceland inundated would be about
470 hecteres,

The Banjar site would displace 106 hec.ares of scttlements
and yards. A single-purpose dam would not fill every year.
Consequently, the land could be farmed to some extent on an interruptible
basis, although the pcople could not live in the reservoir areca. The
loss of rice land and orchard trees would not be 100 percent, although

there would be some risk in farming.

At the Binangun site, the permanent rescrvoir pool gould not
be farmed, but the flood surcharge arca could be farmed on an interrup-
tible basis. About 110 hectares of settlements and yards would require

re—establishement above the high water line.

At the present moment, we are not aware of any monuments or
cultural sites other than the Ciung ianara recervation at Banjar damsite.
This arca covers about 30 hectares and consists largely of dense natural
forest. The matier of whether to forego the superior advantages of the
Banjar damsite in order to preserve the aren is a government policy

igsue that the consultants cannot resolve.
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ks a final note, it should be appreciated that any flood
control faciliticus—-whother levees, dams or floodways—will have some
effect on land usez and on people in the areas where the works are to
be located. Seldom would these people be in favor of giving up their
land to provide flood brotcction for scmebody else. Improvements
can not we made without some degree of rcudjustment, however.
Compensation payments would be made to people giving up theipr land as

a part of project costs.
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LMAST COST GOIPARTHON = FLOOD COMTROL DAM:

The process of selection between several alternative damsites
involved considevation of what each dam would accomplish and what each
dam would cost. For miltiple pur~pose dams, a cost apportionment wasg
made to einch purpose. A comparison made on this basis reveals the
damsite best suited to the purpose being analyzed, which in this case

is flood control.

Having prepared preliminary estimates of cost and estimates
of the flood ~zonirol capabilities of the several dams - all on a
comparable basis - it was postible to rank them according to the least
cost criterion. This process is alzo known as "value engincering',

Another term used to describe it is "cost-effectiveness'.

The advantage of this sort of :nalysis lies in ti~ fact that
it gives a relative sitandings of the coffectivencss of several alternativers
at an early stare in an inmvostigntion hefore all the detailed results

of cost~benetf'it studics are complcte,.

In this case we have prepared {lood routing analyses which
show the percentare of control of the flood peaks which each dam can
accomplish, The other side of the ecoin is the roemaining amount of the
flood peak which cennot be cenbtrolled by the dam, Fnowing whal 1is
controlled and what is nol contvolled, we can assifm=-on o comparative
scale for the wialershed arna—damaises prevented aad remaining damapes
for each dam or for any combination of dums., It is helpful to think
of the remainins damagres in terms of the risk of flooding after the

dam is in operations


http:control].ed

It is important to recoimize that some dams will be more
effective in controlling floods than will other dams. This depends

chiefly on their location and their capacity to store the peak flows.

What is equally important is what the dam will NOT do-that
isy what remaining risk etill prevails with the dam in operation.

The objective, of course, is to minimize the sum of the total costs.

These total cosnts concist of the dam cost plus the remainipg damases,

The least-cost combination of dam costs and remaining damages
indicates the most feasible and economic formulation for the project

on the basia ol presentily available information. ZSen rlate 12,

Vori will note on the portion of the chart for the Citanduy
river that the dam sites are listed in the order of their total costse
Theae costs are plotted on a relative scale so that a comparison can

be readily made betwcen any of the alternativese

First observe thal the Matengreng dam has the shortest bar
on the chart for the Citanduny. This means that its total costs for
construction plus the remaining damages offer the least-cost solution
for any sinsle dams The solid portion of the bar in each case shows
the relative cost of the damse. The clear portion of the bar shows the

remaining damages.,

It is of interest to observe lLhat the Bunjar damsite does
not prove out to be quite as efficient as the Malengreng boecause it has
a significantly higher assigned flood control cost while accomplishiug
only slightly better control of the flood peaks. The Matengreny damsite
feasibility has bheen improved over our earlier appraisal by utilization

of the power plant for peakins: in place of base load peneration.
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Note also that a combination of Matenggens and Banjar
accomplishes the most control of any combination in the Citanduy, as

shown by the relatively short length of the clear bar on the graphe

On the Ciseel River, the best site is the Binangun MNo. 2

site which controls the river at its entrance to the flood plain.

Control on both rivers is essential to full attainment of
flood protection in tho flcod plain. The mest economically efficient
combination would be to construct Fatengreng and Binangun dams and put
up with the remaining dumages. This would indicate that stap=by-ztep
development would Le desirable so that the most needed works would be
constructed first. ilhen financing constraints relax, the complete
system should be constructed. The complete system indicated here would

be Matengrens, Binangun and Dan jar.

One final comment : note that in every case there are
remainings damases that dams will not prevent. These mast be prevented,
to the extent practieable, by downstream river control facilities such

as floodways, levees, ctc.
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As

CONCLUSIONS

a result of these analyses,y the Consultant has drawn

certain conclusions:?

2e

3.

4

5e

Because of obvious disadvantages and inhorent weaknesses,
certain of the proposed dam sites should be relegated to
a reconnaissance level of investigation and their place
in the order of development priorities determined in the
Vaster Plan. These are the Manonjaya, the Ciamis, and

the Cikembang sites.

The Banjar damsite offers the greatest degree of flood
control oa the Citanduy River. Raising this dam from a
single-purpose to a multiple~purpose dam enhances 1its
efficiency. Relocation and resettlement costs, :5 well

as cultural considerations would be greater,

The Binangun No,., 2 damsite offers the greatest degree
of flood control on the Ciscel River. From a cost
standpoint, it appears to be one of the most efficient
multiple~purpose dams. Resettlement costs and flooding

of productive rice lands would be costly.

The Matenggeng dam ranks just behind the Banjar dam with
respect to degree of flood control on the Citanduy. The
recent changes in the world power picture enchance its
position as a hydro-power producer, Resettlement costs

and agricultural production losses must be considered.

The most economically efficient combination of dams

appears to be the Matenggeng and the Binangun No. 2.
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6e The next best two-dam combination of flood contrel dams

for the rivers appears to be the Banjar and Binangun No,2.

Te Alternate Banjar dam has limited posgibilities as a
single-purpose flood control dam because of the great
reduction in flood control effectiveness as compared

with the original Banjar site.

8. In view of a notable increase in revenue produoing
potential, ® high reliability rating, a relatively high
flood control potential (alone or in combination), and
relatively low rating in adverse social and environmental
impact facuvors; Matenggeng should be considered as one
of the best dam site possibilities,
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