3.1.5 Olher Effocts

The main traffic means among Banding Agung, Kotabatu, 9ukabangar and
other villages ave boats, and there are wooden landing stages in every
\lllage. Aftor start ‘of the operation of the Ranau regulatling dan,

however, lhose landlng stagos are roqulled to be extended or réeplaced with
floutlng—i§pe landing stages.

The Jowering of the water level of the Lake Ranau will bring down the
grOund?hter'table in the surrounding area of the lake, wvhere about 800 ki
of fﬁdﬂy field exist. This phenozenon %ill increase the vertical percolalion
in the paddv fields, and some paddy fieclds may dry up in the dry scason.

In Oldel 10 solve this problem, the construction of tiroel-type weirs on
the nearby sireams is proposed to divert irrigation watef to these paddy

‘Fields, vhevever the peremnial streanm flow is available.

3.2 Impacts of Dam Construction

3.2.1 Ianuadated Avea

The following table presents the nurber of house and areas to be
inundated by three proposed reservoirs, i.c. the Korering Ne.l, the
Komering No.2 and the Muaradua veservoirs, which are mainly obtained based

on the aefial.pﬂolo rmaps on a scale of ]:20,600 preparved by JICA in 1979.

Heservoir Size b\. | Ho ' Cullivated Non-Culti- 'Prop011ion
cservon Dam Height nses Area _vated Area = Cultfivated
() {nos.) (nha) {ha) %
Kozering No. 85 10 30 920 3
Komering No.2 65 10 10 30 25
Moaradua 30 160 460 1,940 19
Total 210 550 2,890  (16)
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3.2.2 " Flood Control

In the design of the dam spillways; any funclion of flood conlrol is
not givon'lb’thc reservoir in all cases, bul thé‘flohd peak would bé cul
to some extent due Lo lalsc of reservoir waler level Ly ihe flow depth

over tho spillway ctest

3.2.3 Pishery

“Although: fish is:an.imporiant sourée of protein in rural avea, the
rarketing of fish is largely undevelopedj rathér, Fishing aclivity in the
~area is limited to self-sufficiency. Afler creation of the reservoir,
however, the polential fish proﬁuclion in the ‘area vil) be increased 1o
greal extent, and it would be possible fof fhe séttlérs to manage fish
eullure. Por their fish cullule, the government fisheries offlccs coencerned

should be 1n\110d to provide thezr assislance to the seltlers.

The most produclive yeservoir ié.Iike]y to be.ihat wi!h a large
surface area in relalion to depth. In this view, the Muaradaa reservoir
will be thé.most prdductive one. This reservoir will have about Jo kmz,
and the:potential yield of fish from this reservoir is eslimated to be
4504500 tons per annum; ‘In addition, the increase of yield y.tential of

fish vould be expected in the Korering No. 1 and No.2 reservoirs.

3.2.4 Transportation and Tourism

Construction'of thé dam is expected to influence the local transpor—
tation, At present,” there is no Eolorable road and brldge along the upper
reéches ‘of the Komering river. After complel:on of the dam, howe\er, lhe
access roads td'bé'provided:fdr the dam construction, particularly fron
Teluk Agung to the Komering No.1 dar and from Karang Pendeta lo the
Komering No.2 dam, which will paSé_{hrough coffee plantation, will fully
be used for the'traﬁsporfition of coffee to be harvested in the area and
the local traffic. . | '

 The ereation of reservoir will also induce a significanl inerease of
recreationa} opportunities to the region. The recreational activities will
incIude fishiné, boating, swimﬁing, camping, picniéking'and just simply .

enjoying the outdaor expérience of the reservoir selting, Hany of the
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reservoirs construcled in pasl yearq have hecame the Iecleatzon centers

of the p;osonl, and this will undouhlcdiy he repeated in the fufure.

3.20.5 Biolggjcal'!mpact of - the Reservoir

The area to be 1nundalcd by the reservoir mainly ¢onsists of the
cull\\atcd lands and lhc t:oplcal rain forest, but this area is relatively

seiall’ as conparod v:th 1ls Llotal catlchment area. Therefore, thc cneataon

of rveservoir will not seriously affcet the végetation and the wildlife in
the region,

After the eréation of the reservoir, the river valer system vil}
change from Fluvial systenm Lo slalnonans valer system. This wil) make it
lnposs1ble fir fish lo Ko up and come down thc stream. The food-chain in
the river will be changcd subscquently from the chain of periphyton -
aqualic insect > strveam fishes, to the chain of plankton-a fishes.

And species of fish will also be changed. In other uords, the aquatie

Iife including pCIlphblon, aquatlc insect and fish is expected to adjust

themselves {0 the new circumstances,

3.2.6 ¥ater Qualitx

One of the influential faclors to water quality after ereation of the
reservoisrs is the inflow of erganic malters to the réserveirs. Fulure
increase in inflow of organic ratiers lo the reserveoirs will hovever be
extreanly srall because of less population and 1955 agricullural activities
in the catchament area, .Another factor influencing the water quality in
Lhe reservoir is unlogged trvees in the subrierged arca. The unlogged trees
will change its raterial and leave organie matter in the water which will
affect water guality., Other conceivable affects of the reservoir will be
prolonga!ibn of muddy waler flow and lowering of water temperatuve in the
dosns trean of the Konering river, if the water is taken from the deeper
portion of lﬁc resexrvoir., Thereforve, the position of the off-take structure
for saler release from the reservoir should carafully be studied considering

thosc'édyorsc affects of the rescrveirs.,
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S.JrT Bed \1|rdlaun afl Ihf'gyﬂcriﬁg;ﬂifors

After completion of the dais in the uppvr‘roacheﬁ vf.lhé Koséring.
rivesr, s ¢ of the sediment discharge will be checked Id Lo damsl.ahd
(here W|Il be less %npp]\ of sediment Joads 1o the do&nslloan. Thi% wirngle]
cause the viver hod variation from upsty eam to do\nvald and 1{ mas affect
the! free intake p;acl]CQs al hulungan \)asa and “uncak hahau, lhouph this'
p:uhlem will ocecur in remible faturé; in the order of 50 years, het au30_0l
{1} sosic sediment dlschanﬂe from the residval basnn even after creation
of the reservoirs, (2) a leong dls!ance belxoen the daﬂ s:tos and lhe

‘intake sites and {3) a large amount of bed malerials to be carried to (e

doanileam

©In order la assess Lhe hcd \arlallon along {he lover :(athcs, par-
l]CU]al]Y for the reaches belween Mvaradua fo “uncak habau, the Iollos:ng

study is made on prellm;naij baSIR.

(a} This study is made For 95 km from Muaradua o Muncak Kabau by

“dividing the reaches of river into 40 sectiions.

(b) The study is made for the case afler'coﬁplétidnlof_

the Muaradua dam,

(c) The assessment of the rate of bed variation is rade using .
' the annual rean discharge of 18 years from 1963 to 1980 at
Martapuraj 206 m3/sec.

{d) In the assessment, the sediment discharge from the residual

basin is disregarded.

{e) The: axelage gra:n size of river bed materials; 2 vy is uscd

in the ﬁssessncnt

(r) The rlxer bed rock is nol tqken into account in the asscss"cnt,
though the rock portlons are obsel\od on the river bed in some’

reaches.
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(g) The deposilion of sediment loads on the bed of hlﬂhuwatca
‘channcl of the river is not considercd in the Cuiculatlon,
:though a lot of depos;tlon will occur particularly in the

pstrcam_of the Perjaya headworks.

~{2) Calculation formulas

e T T e e > e b o 3 ———r D

“For the calculation of the degree of bed variation, the folloving
formulas are uscd.

{a) River flow forpula:

- Bquation of motion

IR 2 2.2

1, 3 3'% _3_4_{_2‘_.(3“) L SN

g at ax 3x Ix 2 4 -
. : 1

- Equation of continuity

20 _ _2a
Ix At

{b) Sedireunt transport forrula:

- Equation of continuily

- Equation of motion

aB = £ (U,,T,)

where, 0Q: river di&ehargc (ind:sec)
Az | Flow arvea {2}
v: veloeity {n/sec)
h: water depth {ﬁ)
n: Manning's roughness coéfficient
vt acceleration of gravity {m2/scc).
2:  bed variation height {r)
xt distance (m)

"Rt periceter (r)
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t:
¢ porosity of hcd rmaterial
qh:  discharge of sediment IOﬁdq {x13/scc)
{s functlon c0mposnng of Uy, T x
Ust * Friction velocity (° thzfﬂ]
- Tas trnciive_rdrcc ( = ?-g-R*Ie)
P: densily of Fluid
Ie: |

i:me {500}

energy gradient

For the eslimalion of dischavge of sediment loads, the fdlldiing

Latirsen's formula is employed:

c

: |1}
@76 @y 7!
(e
To! ve d"l/3

R (A YA

=Pe (07?.—1)-g’d

vhere, To': effective traelive Foree
: Tes critical tractive force

parameter (= 0.03-0.05)
d: grain size

€1 average density of sediment in weight

(3) Results of assessment

Thé'rate of bed'tariationfis calculated for 20 years continuoﬁsl\ in
the case after completlon of the Muaradua dan, and the results ars shovn

in P1g. IX-13, The follov:ng table shows the degraded deplhs ats

-‘chraded_Debth for 20 Years
1T
1.0n

— Kurungan Kyawa

—jHuncak'Xabau:
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As mentloned in the ﬂhove, since the calenlated vesudls are oblained

on tho assumptxons OF no scdiment dlschargc frore the residual basin and
no exislence of 11ve| bod roek, the calculatod depths of dogiadatlon
would be movre ihan the nctnal. Furthey, it is noted that the aboye-
a!culdted resulis ave oblalnod vithin a limit of acecuracy of the forpula
so far dO\olopod and it is 1mposs:blc to assess the rate of local degra-.

"dation and the depth of deposition on the bed of high-waler channel of
the river.

‘3.3 lmpac Y of Mcadworks Construclion

_On the sandy:river_]iké the Komering,'there are very limited instances
for the Eonstructior of diversion weir and it is very difficull to make
W quantitative assessment on the local degnadalnon in the downstrean of
the vair and on the deposition of Ihe bed loads in the upstream.
IHOk(\EI, tho_past experiences show that the above phenomena are rore
tikely to occur in the sandy rivers'than the gravelly river. An elaborate
study is'rcquired lolbe made before construclion of the weir, bul it will
be made mainly based on the results of the qualitative aésessment'to be

obtained through hydraulie nodel tests.,

3. lopacts of Rrvrigated Agyicullural Develogrent

1.1 lspacts of FplilllZ@r and Chemical Use

After com{lnlionlof the irripation yrojcct, the intensive farming
will be practiced, and rmore fertilizer and: agxlcultural chemicals will be
used in the area. Som ietinmes, hovever, a farmer uses these agricultural
inputs to the extent that his knowledge and judgement suggest that it is
:prdfilable for hin lo do s0, without considering the enviroencenlal problers

vhich give adverse effects on vildlife and hurman.

These problens are rainly associated wilh the persistence of pesticides.
This persistence is,'except some cases, undesirable in environnent afler
their intended usefulness has been served, because they affeel non-target
organisns and vesult in biological magnification, This persisience of

pesticides also gives rise Lo delelerions residues in food and feed.
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In sélecting (he suitable inscclicides and fungicides, chemical
toxiciiy‘which dirééily'or'indirbclly affecl the human bpiné”dhd.ﬁnimals
should éaréfullv be examined. In this COntoxt) phbsphofoihidaib; i.e. :
Diazinon and Suaitlhion ave 3900Tmondcd as the 1nsecl:c:do and: antxhlolic
ghemlcals because of thOII_IOL lo;;c:t&. The feltil:7c|s lo be used under
the project, such as trea and TSP, . are almost‘halmlcss to boih human_bclng

and natural environment from the viewpoinl of chemical toxicity.

In order 1o mipinize the envirenmenlal pfoblems, guidancoito:farmers-
for proper use of the fertilizer and chemicals is essential from the start
of the project, even though the fertilizer and chemicals are of low

chenical toxicity.

3.4.2 Inpacts on Water-Borne Diseases

After completion of the projecl works, a plentyzof valer will be led
from the Komering viver to the project area and create vater ponds over
the project area, and the developient of road nelwork will increase a huran
exchange beivéén the urban arcas and thc'brojeéi-arca. "This change of
- circusstances will creale more chances for ihe pfopagélion of water-borne
‘diseases and the inlrusion of new type of diseases and parasites to the

area.

The first priorily is given to the prorehtiﬁn'éf walaria infeclion by
eliminating ralaria mosquito, For this, there iéja need-for'{hc detailed
research inte cost effective methods of eliminating known breeding sites-
'infilling and draining, tree planting in the project area, and lhe wse of

larval and mosquito predators.

Schistosoniasis is a dlsease of con31derable glaVllv \hen ondomlc,
and is very difficull to eradicate once it is established. honc of host
snails has been found to be present. However, because of the seriousnoss
of the dlsease, it is strongly reconrended that a nalacolog:cal sunse)
should be carried oul, and the host polonlxal of Jndxgenous snails to Lhe
'd;soase_be examined so that recosciendalions on possible preventive measures

can bg rade.

§X-28



Dengue:féver, cholera, typheis fever, filariasis, etc. ‘are at a low

ebb in iheir epidomic cycles atl present,: bul a long term improvement in

hvglene and sanitalion should be reguired for the prevention and centrgl
of these discases.

3.4.3 Change of Seil Condilion

The soil forming process for upland soils will be changed rérarkably
after start of irrigation. Gleization vill predominale under irrigateq

paddv fulli\allon, instead of oxidation veathering. In gleizatlion,

metallic elements in soils such as iron, aluminium and manganese becorc
soluble, and Llhese compounds are translocaled to and accumulated in
subsoils., This phenowmenon is observed when soil reaction shovs strong
acid and iron centent is ‘high particularly in Podzolic Soils. Excess
iron frequently causes plant physiological problens, especially Akagave
Type-1 showing "bronzing" sympton. Besides, leaching of bases from
rooling zZones degrades soil fertility through continucus irrigation and
drainage. 1In order 1o maintain a sail prbduclivity high, approepriate
fafming bractices such as Fertilization, deep tillage in certain internal

‘and lining, preferably calsium-silicate, are needed.

In addition, a well-established drainage is needed for the poorly
drained soils such as Humic Gley Soil and Organic Soil. By lowewing tlhe-
“groundvater fable in such arcas, aeric condilion in rooling zone will be

improvcd.

3.4,1 Increase of River Discharge in Other Basins
due:to Irrigation lLoss

In the project area, there flov four rivers lo be used as the main
Jdrains of lhe’pro}cct. These arve the hacak, the Balitang, the Lempuing
nn& the Tulangbawang rivers. Oul of_lhose, three rivers excepi the
.Tu]ahgbavang river have less capacities and arve giving flood problens le
thg.area every year. For the usc of Lhese rivers as the main drains,

it is neccessary to expand their flow arcas under the project.
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“The wonthly discharge of the Tulangbavang river varies from 81 m3/sec
in the dvy season to 200 mj/scc in {hé'raihy scason. Against this vari-
ation of dischavge, the irrigalion loss to be drained to lhc'riVer is
estimated 1o be 20 mdfsee¢ in the dry soasqn‘and 15 m3/scc in Lthe rainy
season at the most, and it is judged that the influencé of this incroééé

on the river discharge would be nominal.

3.4.5 lmprOVEmént of Fnvironmental Sanitation

The construciion of the projeet works would have a positive ¢ffect
on the ovevall ccology of the projecl area. Thé health and saﬁiiaryj
conditions would become betler with drainage improvement as wéll as supply

of fresh water through the irrigation canals.

3.5 Socio-Econonic Inpacts

In addition 1o the diréct benefils siipﬂla{ed in the ocbnowic evalu-
ation, favourable but intangible socio- econonic 1mpacts ‘are O\poeled from

_the lnpleaeniatlan of the project.

3.5.1 Poreign Exchange Saving

Under the project inplepentation, rice prddubtion will: increase to
abcut'JS0,0dO_tbﬁs per annun from the present production of 62,000 Lons.
_But of this ineréascd productibn, it is expecied thal the parketable rice
would be about 420,000 tons after deducting the local conéumption.?'Thiﬁ

surplus wvould reduce the annual amount of lnporled rice; resulling in the

saving of forelgn exchange avountlng te around US$156 nllllou equivalent,

3.5.2 Increaﬁe of Employment Dpportun;tv Lo Local People

Enployment 0pportun1ty to the local people wlll be 1ncreascd b) the
project 1mplementat10n, and a favourable impact will be given Lo the national
econony. Furlherroré, the cmﬁloyee_will be able to gaiﬁ more experience,
technical know;hOH;'skillfulness in the various vorking fields. These ac-
cuzmitations would be applied to the future development in tho_Séﬁlh Sumalea

province.
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3.5.3 ImbrOvcment‘of lncal-Trdnspor{ation

The Yocal t:anspoxlatnon will be lmploved gmch by the constraction
of the opo:atlon and mﬂintenance roads along lho irrigation canals.
Thc expandcd road system will not only enhance the econonic actnv;ly in
nnd around the project area but also contribate to lnler—reglonal ACCeHS—

fbitity and communication.
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J.  FUFURE SURVEYS AND STUDIES

For the furlhcr'study:oﬁ lhe‘walérshed maﬁagbmenl.ih the ﬁppcr
'Komering river basin, the following surveys and studies should be starled

inmediately:

(1) Aerial photo shooling oves the total basin area on a scale of
1:20,000 (preferably color phoidé),

(2) Preparation of topographic map on a scale of 1:20,000 with 5-n

contour lines,

(3) Establishment of experimental area with 1;000—2,000 ha for the

observation of aclual patierns of surface [low and soil crosion,

(4) Detailed survey on the actual silualion of the shifting culture

in the basin,

(5) Measurement of sediment loads and waler qualily analysis al the

proposed dams and headworks sites,

{6) Continuous observation on the change of the Komering river bed in

its lower reaches,

(7)  Survey on species and population of fish and vildlife in lhe

Komering river basin including the Lake Ranau, and

- (8) Survey on annual Fish production and income in the Komering river

basin,
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Table IX-1  SEDIMENT DISCHARGE OF SUSPENDED LOAD

' (Unit: m3/scc)
site
Kﬁrungaﬂ‘ﬂyawa | Aug. 30, 1930 61.5 0.011
| Sep. 30, 1980 97.1 0.062
Mar. 13, 1981 200.0 0.192
'Si.é.i‘tapum .  Jan. 28, 1980  146.0 0.071
| Aug. 30, 1980 85.1 0.047
Sep. 30, 1980 : 86.2 0.047
Mar. '1.3', 1980 173.0 0.133
Sep. 30, 1981 184.0 _ 0.106
Oct, 14, 1981 339.0 o 0.260
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Fig. IX-5  RAINFALL DISTRISUTION IN UPPER KOMERING BASIN
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GEOLOGICAL STRUCTURE AROUND THE RANAY LAKE

Fig. IX-12
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ANNEX - X

COST ESTIMATE

CONSTRUCTION COST

Condilions of Cost Estimate

The construction cost is eslimated under the following conditions:.
The exchange rate used in the estimate is

Us$1,0'= Rp 625 = ¥220.

Conslructlion vorks are to be execuled on conlract basis using

contractor S Own constructlon nachlnery and equlpment

Taxes ¢on the construction malerials, machlnery and equipment to be

imported From abroad are exempted from the estimate of construction
cost.,

Thelcahstructiqn costs are eslimated on the basis of Lhe current

_ prices in the South Sumatra province and the Lampung province in

Augusl 1981 and lhe data collected from the en-going projects in
both prbvinces as well as the CIP prices al Palembang referring to
the interpalional prices of m&tcrials, zachinery and equipzent in
Auguét‘iQSI.

Por the construclion of the quaterna{y nelwork of the irrigation

“projecl, only the costs of materials for the conslruction of the

dx\1q1on bo\cs and culverls are included in the estimate. The
constlucllon works of the quaternary nelwork are to be carricd out

by local farmers themselves under the guidance of the Project Office.

Cost for jungle clearing is excluded in the construction cost, since
this work is considered to be done by transmigranis vho will settle

-before the commencement of the construclion works.

The physical contingency related to the work quantilies for the
irrigﬁtion'schomes is 157 of the direct construction cosi except the
costl of 0 & M equipment, land acquisition, engincering services and
adminislrnlion expenses, vhereas the physical contingency for the

dam and pover schemes is 207 of the direcl construclicon cost.

X-i



{8) The engincering and administration ¢ost for the irrigation schemes
is assuned 1o Le 103 of the direct construciion costs, and for

the dam and power‘schemés that is assumed lo be 15%.

{9) The associaled costs o be financed by 'the Government such as @hé
cosi for slrengthening the'éktension sérvices}'fﬁfilitics"of the
vater users' éssociatibn,'énd improvemenl of the social infrastruc-

tures are not included in the estimate.

1.2 Estimate of Construction COSL:

The comstruction costs for the réspéétivé project components
conprise direct coﬁétrhction épSt; compensation cost for land acquisi-
tion, cost for O & M eguipment, engincering and administration cosls

and bhysical conlingéncy.

The swwmary and breékdown of the cost eslimale are shown in Table

X-1 through Table X-17.

‘The price of local raterials and labour vages'uséd_in the estimate

‘and unit rates for major'wofks‘are shown in féble X¥18;and-x—19;

X-2



2. ANNUAL OPERATION AND MAINTENANCE COSTS

The annual operation and maintenance costs include the salaries of
pfoject administrative and vater_cdnt}ol staffs, the materials and labour
‘cosls for repair and maintenance of pfojcct facilities, the costs for
operalidn;:repair and mainlenance of O & M.éqﬁipment, and running cosls
of préoject facilities.

Annua}iO & M costs for irrigation development area are estimated at
32 8/ha referring to the "Peasibilitly Study on the Komering-I Irrigation
DéveIOPmenﬂ Project" and similar irrigation projects in Indonesia. The

0 & M costs for the respective areas are sumwarized in Table X-20.

Annual O & M costs for dams and power schemes are estimaled to be

0.5% and 2.5% of the total construction costs, respeclively. The annual

O & M costs thus estimaled are summarized in Table X-21.

3. REPLACEMENT COST

Some of the projecl facilities, especially mechanical and elecirical
facilities, have shorter useful life than the civil works and are required'

replacement certain tiues within the project life.

The reblaéement costs and useful lives of these facilities are shown

in Table X-22 and X-23..



Table X-1

SUMMARY OF CONSTRUCTION COST .

C(Unit: 102

Usg

Cdnslruétion

Iten Cost
1. DAMS
—~ Raoau reg&latihg dam 3,280
- Komering No. 1 dam '83;j60'
- Korering No. 2 dan ‘51,840
~ Muaraduva dan 59,370
Sub-tolal 198,250
2. IRRIGATION SCHEMES
-~ Perjaya velr 15,500
~ Komering-I scheme 202,800
~ Muncak Kabau Scheme 63,900
- Lempuing Scheme 85,100
~ Telangbawang Scheme 313.000
Sub-tetal 686, 300
3. POWER SCHEMES
- Ranau power shceme 99,470
- Komering No. 1 power scheme 93,910
- Kozmering No. 2 power schere 14,690
- Muaradua power scheme 65,260
Sub-1ota} 303;330
TOTAL

1,187,880
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Table X2 SUMMARY OF CONSTRUCTION COST
- DAMS -

(Unit: 10%Uss)

ITEM Ranau Komering No.l Kemering No.2 Muaradua
Powver Scheme Power Scheme Power Schowme Yower Scheino

1. Pfopuru10r§ Yorks 750 12,700 6,350 5,510
2. Piversion Tunnel - 6,130 5,250 8,450
3. bam’and_Spillway: 1,660 41,610 26,000 23,090
4. Metal Vorks 210 4,140 3,810 6,400
Subi-lotal 2,620 61,610 41,430 43,450
3. Land Muisition 10 3,000 70 5,000
6. Engincering Services |
and Adnmirnistration
Expenses 260 6,460 4,140 4,350
7. Physical Contingeney 390 9,690 6,200 6,570
Total 3,280 83,760 51,840 59,370




Table X-3  CONSTRUCTION COST OF RANAU REGULATING DAM

Q‘ﬁy Amount

Work ftcm B Unit
B (103Us$)
1. Civil ¥orks 2,410
1.1 Preparatory works ‘ 229
- Access road hm 2.5 375
- Construction facilities L.S. 33
1.2 ExpanéiOH Works of River, _ .
~ Earth works m3 146,300 930
1.3 Dam and Sp:i.llwa.\' 730
~ Excavation m3 2,900 21
—~ Coneréte works 0’ 1,600 321
— Reinforcement Bar 230 230
- Miscellaneous o L.S. 150
2. Metal Yorks | |
. ~ Spillway gate ton - 175 210
Sub-total (item 1 and 2) (2,620)
3. Land Acquisition 10
4.. Engineering Services and
Administration Expenses 260
5. Physical Conlingency 1390
Sub;total.(item 3 to 5) (650)
Total 3'280
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Table X-4

CONSTRUCTION COST OF KOMERING XO.1 DAM

' York Item

1.

Civil Yorks

').1' Preparatlory Yorks

~ Access road
~ Construction facilities

1.2 Diversion Tunnel

Tunnel excavation
Lining concrete
Reinforcement bar
Miscellaneous

\

¢

1.3 Dam and Spillwéy

~ Excavation
—~ Core embankment
~ Filier embankment
~ Randozm embankment
— Rock embankment
" — Concerete
- Foundalion treatment
~ Reinforcerent bar
- Miscellaneous

Metal ¥Yorks

~ Diversion gate
— Spillvay pgate
«~ River outlet gate

Sub-total {item 1 and 2)

Land Acquisition

Engincering Services and
Adminislralion Expenses

lﬂqﬁical Contingency

Sub-total (item 3 to 9)

Unit 0Ly
 km 18
L.S.
‘'m3 29,000
w3 - 10,000
ton 500
L.S.
nl 300,000
m3 560,000
w3 190,000
o3 140,000
m3 1,110,000
0 20,000
L.S.
ton 1,000
LaS-
ton 70
ton C 120
L.S.

Adiount,
(1030s8)

60,470

——

»

64,610
3,000

6,460

9,690

119,150)

Total

33,760
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Table x.5  CONSTRUGTION COST OF KOMERING

NO.2 DAM ©

.'Q!ty

¥ork Item | Unit _'Ampupt
— (10305%8)
1. Civil Vorks 37,600
1.1 Preparatory Works 6,350
- Access road _ km 9 1,350
—~ Construction facilities L.S. 5,000
1.2 Diversion Tunnel 21??9
~ Tunnel excavation 3 27,000 1,890
- Lining concrete md 8,000 1,760
~ Reinflorcement bar ton 400 400
— Miscellaneous L.S 1,200
1.3 Dam and Spillway 26,000
- Excavalion . nl ' 14,000 98
~ Concréte o w3 200,000 - 16,000
~ Foundation treatment o B P 1,500
- Reinforcement bar Lton 6,000
— Miscellanésus ‘ LS 2,402
2. Metal ¥orks 3,830
- Diversion gate : ton 75 750
-~ Spillvay gate _ ton 90 1,080
- River outlet gate L.S. 2,000
Sub-lolal (item 1 and 2)  {41,430)
3. Land Ac¢quisition 70
4, Engineering Serviceé and .
Administration Expenses - 4,140
5. Physical Contingency 6,200
 Sub-total (item 3 to 5) " {10,410)
Total

X-8 .
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‘Table X-6  CONSTRUCTION COST OF MUARADUA DAM

Work Item

Unit Oty Amount

(103usg)

1, Civil Yorks 48,885
1.1 Preparatory Works 3,010

- Access_road km 11 1,150

~ Construction facilities L.S. 3,860

1,2 Diversion Tunnel 7,470

~ Tunnel excavation n3 42,360 2,960

- Lining concrete m3 10,350 2,280

—~ Reinforeczent bar ton 520 520

-~ Miscellancous L.S. 1,710

1.3 Dan and Spillvay 22,090

~ Excavation n3 130,890 920

- Core embankment . m3 1,240,000 12,400

~ Pilter embankment 3 72,300 1,090

- Reck embankzent o3 20,700 350

= Concrete ol 21,400 4,300

-~ Reinforecesent tar ton 1,030 1,030

—~ Miscellancous L.S. 2,000

2. Metal Yorks 8,850
" _ Diversion gate ton 400 4,000

- Spillvay gate ton 240 2,880

- River outlel gate : L.S. 2,000
Sub-tolal (item 1 ana 2) (43,450)

3. Land Acquisition L.S. 5,000

4. Engineering Services and

Administration Expenses 4,350
‘5. TPhysical Contlingency 6,570
Sub-total (item 3 to 5) (15,920}

Tolal 59,370




TableX-7  CONSTRUCTION COST OF PERJAYA WEIR

York Item

Amount

Unit 9ty

(10°0S8 )

1. Preparatory Works. 3,520
2. Perjaya ¥Weir 8,880
~ Earth works m3 59,400 132

—~ Concrete works m3 38,100 4,791

— Mcetal works “{on 382 1,900

- Elcelrie facilities - L.S. 450

- Miscellaneous - L.S. 1,601
Sub-iotal {item 1 and 2) (12,400)

4. Engineering Services and

“Administration Expenses 1,240

5. Physical Contingency 12360'
‘Sub-total (item 4 and 5) (3,100)
TOTAL 15,500
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Table X-8  SUMYANY. OF CONSTRUCTION COST

(Irrigation Facilitics)

(Unit: 103Us3)

Lempuing Tulangbawvang

¥ork Ttem Komering-I Muncak Kabau -

(36,700 ha) (10,760 ha) (13,160 ha) (44,3500 i)

Preparatory Works - 7,404

1. 3,896 3,138 11,531
2. Intake  Structure |
and Headrecach 11,173 1,973 18,207 19,378
3. Main Canal and _ :
Inspection Road 40,871 11,452 10,919 55,910
4 'Seéondary Canal and
Inspection Road 23,793 6,955 8,030 33,598
5. Textiary Development 27,218 8,335 9,720 19,605
6. Drainage Canal 11,205 1,937 2,448 9,701
7. Flood Protection Dike . - 1,760 1,354 -
3, L;nd Clearing and .
" Levelling 31,784 11,776 10,790 70,191
9. Office and Quarter 1,852 926 1,204 2,246
Sub-total (iten I to 9) 155,300 19,010 65,810 242,160
10. Land Acquisition | 3,730 1,030 1,050 4,260
11, &M Equipmen£ - 4,990 1,620 1,780 6,050
12. Enginecring Services and :
Administralion Expenses 15,530 4,900 6,380 24,210
13. Physical Contingency 23,250 74340 9,880 36,320
Sub-total (item 10 to 13)47,500 14,890 -gglggg 70,840
Total ‘zoz,soo 63,900 85,100 313,000
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Table X<9  CONSTRUCTION COST OF KOMERING-T ARESA

work Item

Uni t 0ty

Amdunt ‘

(107US3)

Preparalory Works L.S. 7,104°
Intake Structure and Headreach 11,173
2.1 Intake structuie ‘ }l§§i
- Bach works @3 23,600 132

— Concrete works m3 - 8,380 2,047

- Metal works ton 156 1,374

— Miscellaneous L.S. 427

2.2 Driving:channel 1,127
— Barth works al 232,000 373

—~ Concrete lining @3 10,300 216

- Miscellaneous : L.5. . 238

2.3 Seltling basin 2,082
- Earth works o 32,500 54

— Conerele works m3 6,530 1,209

- Metal wvorks ion 3) 543

- Miscellaneous L.S. 276

2.4 Headreach and inspection road o - 3,715
- Earth vorks > 1,282,000 2,035

'~ Gravel pavement ;2 74,690 BEIE

- Related struclure L.S. 1,327
North Main €anal {50 km) 15,689
3.1 Main éahal 1!!!§§
- Earth vorks . a3 3,425,000 6,084

- Concrete lining nd 9,600 570

- felated siructure nos. - 97 1,511

3.2 Main inspection road 1,521
- Earth works nd 1,075,000 2,455

- Gravel pavenenl @l 385,000 2,005

X-12
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Workrftem

Unit Q' ty ,\mqu“t
(103u53)
. Soutl (85 k

4 Sou@l Main Canal (85 km) 25,182
‘-LI Mgun canal | _l_(é!?@,l_
"~ Earth works m3 5,549,000 10,262
- Concrete lining m3 14,700 874
- Relatcd struclure nos. 125 5,645
4,2 Main_inspecpion road 8,401
- EBarth works m3 2,239,000 4,896
o ~ Gravel pavement s 653,000 3,505
5, Secondary Canal and Inspection Read km 237 23,793
6. " Tertiary Devélopment ha 36,700 27,218
7. Drainage Canal ke 489 11,205
8. ‘Land €learing ha 16,330 10,422
9. Land Levelling ha 23,380 21,362
10. Office and Quarter L..S. 1,852
Sub-lotal {item 1 te 10) (M)
ll.:'Land Acquisiiion L.S. 3,730
12, . O&M Equiprent L.S. 4,590

13, Engineering Services and
Administration Expenses L.5. 15,530
14, Physical Contingency L.S. 123,250
Sub-total (item 12 {o 14) (143, 500)
Tolal 202,800




Table X-10 CONSTRUGTION COST OF MUXCAK KABAU ARKA

Work Item Unit Q' Ly Amount
— “(107US8Y
1, Prepaﬁatory ¥orks L.S. 3,896
2. Diversion ¥Weir jlggg
- ¥arth vorks ‘w3 -16,000 45
= Concrete works ml 5,300 . - 420
~ Miscellaneous L.S. 543
3, Intake Structure and Settling Basin _ - 965
~ Earth works md 20,000 10
-~ Concrete works w3 3,500 650
~ Metal works ton 28 215
4, Main Canal and Inspection Road (48 km) - ilidSZI
4.1 Main canal _ Zz§§§
_ Farth works a3 1,929,000 3,489
~ Concrete lining n2 8,900 539
—- Related structure nos. 57 3,797
4.2 Main inspection road . _ . 3,627
-~ Earth works m3 1,021,000 72;332
-~ Gravel paverent @’ 366,000 1,295
s, Secondary Canal and Inspection Road kn - 90 : QLQEQ
6. Tertiary Develdpzent ha 110,700 8,335
7. Drainage Canal _ ke 91 1,937
8. Flood Protection Dike.  kn 13 1,760
9. Land Clearing ha 6,440 4,110
10. Land Levelling ha 8,400 7,666
11. Office and Quarter L;-. - 926
Sub-total (item 1 to 11) (49,010)
12. land Acquisition LS. 1,030
13. 0¥ Equiphent L.S. 1,620
4. Engineering Servicéé_aﬁd ' -
Adpinistration Expenses L.s. 4,900
© 15, Physibai'ConLingéney : L.S. 1?,340
Sub-tolal (item 12 to 15) (14,890)
Total 63,900‘
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Table X-11

~ CONSTRUCTION OF LEMWING AREA

ROPR Item

Uni t

‘Y. Preparatory Works

2, Expension of Joint Pacililies

2.1

2,2

2.3

2.5

3. Main Canal and Inspection Road (41 knm)

ERN

3.2

Intake <t fucture
— Barin wvorks
-~ Conerety works
~ Metal works
-~ Miscellaneous

Driving channel

~ Barih works
~ Conerete lining
- Misc¢ellaneous

Settling basin
— Earth works
Concrete works

Meial_works
Miscellaneous

Headreach and inspedlidn road

- Earth works
~ Related structure

m3
m3
10n

Gy

ton

nl

North main canal and inspection road

~" Earth works
~ Concrele lining
~ Related structure

Main canal

-~ Farth works
~ Concrete lining
-~ Related structure

Main inspeclion roan

- Earth verks
~ Gravel pavemenl

1. Secondary'Canal and Inspectlion Road

ol
=3

0'Ly Amount
(1030838}

13,138

18,207

1,024

5}_900 12
2,145 562
39 343

L.S. 103

192

35,000 80
4,000 317
1..S. 95
1,104

17,100 28
3,630 666
17 212
L.S. 138
M

310,000 707
L.S. 184
14,700

2,044,000 1,999
14,500 1,299
L.S. 8,402
10,919

7,211

1,628,000 2,539
12,900 781
79 3,591
3,708

882,000 2,013
316,000 1,695
110 8,030

(to be contiuhed}



work Item

Amount

Oy
5. . Tertiary De\;clomént ha 13,100 9,720
6.. Prainage Canal km 106 2,448
7. Plood Proteclion Dike ke 1 lligg
8; Land Clearing ha” 4,380 3,19_5_
9. Land Leyélling. ha 8,600 1,995
10. IOI;fice and Quarter | L.S.: 1,201
Sub-total (item ! to 9) | (65,810)
11. Land Acquisition L.S. 1,050
12, 0O&M Equi_};s'ﬁe'llt L.S. 1,'?80
13, Engineering Services and L.S. 6,580
Administration Expenses ‘
14, 'Physica.l'(}m';t.-ingency L;S. 9,880 '
Sub-total (item 10 to 13) {19,290)
Total 85,100
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Table X-12 CONSTRUCTION COST OF TULANGRAVANG AREA

—— et

*Ork. Tlem

1{_‘Preparatéry'works

2.1 Intake structure

2.2 Driving channel

2.3 Setlling basin

3.1 Main canal

Unit Q' iy Amount
(303usgy

L.S. 11,53

2. Expension Works of Joint Pacilities 19,378
| 2,396

Earth wvorks n3 11,800 21
Concrete works wl 4,290 1,024

Metal works ton 117 1,03
Miscellaneous L.3. 320

: 951

= Earth works = ‘m3 101,000 - 231

~ Concrete lining n3 7,000 535

—~ Miscellaneous L.s. - 1465
2,223

~ Farth vworks 3 35,800 60

— Concrete works m3 7,240 1,330

- Metal works ton 33 543

-~ Miscellanecous L.S. 290

2.4 Headreach and inspeclion road 2,321
~ Earth works m3 795,000 1,841

~- Related structure L.S. 480

2,5 South rain canal and inspection road 11,487
- Barth works m3 2,453 6,112

- Concrete lining n3 10,700 %09

—~ Related structure E.S. 4,466

3. Main Caunal and laspection Road {91 km) 55,910
41,682

= Earth vorks n; 13,553,000 24,679

- Concrete lining . n” 81,300 4,921

~ Relaled struc!ure nos. 1i6 18,032

3.2 Main inspection road 8,228
~ Earlh vorks _m3 1,957,Q00 4,467

- Gravel pavement 62 701,000 3,761

ko 447 33,598

4. Secondars'Caual and Inspection Road

X-17
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Unitl

Oty

¥ork Ttem Amount

T ' | (1030S%)

5. 'Téftfary Development. ‘ha 44,%00 39,605

6. Drainage Canal knm 461 u_ Qligl

?.k.Laud Ciearing : ha 39,300 25,081

8. Land Levelling ha 44,220 45,110

9. Office and Quarter LS. 2,246

Sub-total (item 1 to 8) {242,160}

10. Land Acquisition | . L.S. 4,260

1}1. 0&M Equipment L.S. 6,050
12. Engineering Sexvices and’ -

Administration Expenses L.S. 24,2!0

13. Physical Contingeney L.S. ‘15;320

Sub~total (item 9 to 12) (70,840)

Total - 5;;:000
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Table X-13

SUMMARY OF CONSTRUCTION COST
~ POWER PACILITIES -

{Urit:

ITEM

Hanau

Komering No.l Komering No.2 - Muarudu.
Power Scheme Power Schemse

$0s8)

Pover Scheme Vower Schene

1. Preparatofy ¥orks 1;500 1,500 1,500 1,450
2. Intake 1,750 1,940 1,610 5,000
). Tunnel and penstock 52,530 43,100 9,620 19,670
1. Pover Heuse 7,470 8,090 7,550 5,850
5. Gehofating Equipment 15,330 19,300 14,870 20,140
6; Transmission Line 800 700 600 100
Sub-total ?9;570 75,130 35,750 52,210

7. Engingetiﬁg Services

and Adzsinistration

Expenses 7,960 7,510 3,580 5,220
8. vhysica; Contingency 19,900 11,270 5,360 7,830

Total 99,470 93,910 44,690

65,200
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Table X114 CONSTRUGTION COST OF RANAU PO¥ER STATION

Work Item Unit Q'ty Amount
{(103i5%)
1. Prepafétdry ¥orks 11500
—~ Access road C km 5 750
- Construction fdcilities L.S, 150
2. Intake . 15750
~ Excavation m3. 2,500 _:18
-~ Concrete 3 2,700 540
~ Intake gate Lon " Y00 1,000
~ Reinforcement bar ton 125 125
~ Miscellanéous : L:S, .- 67
3. Tunnel and Penstock 52,500
~ Excavation md 274,700 19,210
=~ Concrete lining 3 38,600 19,420
~ Steel lining ton 370 - 1,000
—~ Reinforcement bar ton 7,090 7,090
~ Miscellaneous L.S. 9,TiO0
4, Power House ) 1_,:17_0_
. - EXcavation 3 21,500 1,930
— Conerete _:n} ‘ 15,300 3,370
—~ Outlel gate ton 30 300
'~ Reinforcement bar ton 1,220 1,220
- Miscellaneous ' L.S. 650 .
5. Generating Equipment One lot 15,550
6, Transmission Line km 40 8
Sub-tolal (item 1 to 6) (79,570
7. Engineering_ServiCes'aﬁd -
Administration Expenses 7,950
8. Physical Contingency 11,910
Sub-total (item 7 and 8) (19,900 )
 Total 99,470
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Table X-15  CONSTRUCTION COST op KOMERING NO.1 POVFR STATION

York Item

Unit 'ty Auount
{(103us38)
1. Preparatory ¥
:QQPal1 ory Yorks ‘ 1,500
= Access road - ki 5 750
~ Construction facilities L.S. 750
2. Intake | 1,240
- Excavation m3 3,000 20
- _ (_)onc_rete n 1,000 200
- Reinforcement bar ton 50 50
=~ Intake gale ton 150 1,500
—~ Miscellaneous L..S. 170
3. Tunmel and Penslock 43,100
- Excavation 02 230,000 16,100
~ Concrete lining nl 72,000 14,400
- Reinforcement bar ton 5,760 5,760
- Stedel lining ton 410 1,100
- Miscellaneous L.8. 5,740
1. Pover House - 8,090
- B:;cca\'ation : @3 32,000 2,240
— Coneretle ol 18,000 3,960
- OQutlet gate ton 37 370 -
- Reinforcement tar ton 960 900
- Miscellaneous L.S. 620
9. Generé{ing Equipzent One lot 19,800
6. Transmission Line km 35 700
Sub-tolat (item 1 to 6) (75,130}
‘7. Engineering Seivices and
Administration Fxpenses 1,510
8. Physical Contingency 11,210
Sub-total {item 7 and 8) {18,730}
Total 93,910
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Table X-16 . CONSTRUCTION COST OF KOMERING NO.2 POVER STATION

¥ork Item

Py CAmount

Unit
(10305%)
}. Preparatory Works 1,500
~ Access road km 3 150
- Construction facilities 5SS, 7150
2. Intake _ 1,610
~ Excavation ml 1,000 ' 10
-~ Conecrete _ n - 1,000 200
~ Reinforcement bar ton - 170 170
- Intake gatle ton 120 1,070
- Miscellaneous “L.S, 160
3. Tunnel and Penstock 9,620
~ Excavation n3 75,500 . 2,400
— Concretle m3 - 22,400 3,110
© — Reinforeement bar ton 1,800 1,230
~ Steel Iining ton 1,100 . 2,000
~ Miscellaneous L.S, 580
4. Power House _ 14550
- Excavation nm ‘ 29,800 f?,OﬁO
~ Concrete ral 14,300 3,150
- OQutlel gate ton 48 480
- Reinforcément bar ton 1,140 © 1,140
~ Miscellaneous L.S. - 690
5, Generating Equipment One Iptl ldtBTG
6, Transmission Line ksa 30 C 600
Sub-iotal (item 1 to 6) (35,750)
7. Engineering Services and |
‘Adoinistration Expenses 3,580
8. Physical Contingency 5,360
Sub-total (item 7 and 8) (8,910)
Total 44,690
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© Table X-17  CONSTRUCTION COST OF MUARADUA POWER STATION

York Ilem

e e

Unit Q’ty Amonnl
(103Us3Y
1, Prcparatorg Yorks 1,450
~ Accéss road o ke 3 150
- Conslruciion facilities L.S. 1,000
2, Intak
ake 5,000
~ Excavation m3 10,000 700
~ Concrete m) 5,000 1,000
~ Reinforeement bar ton 250 250
- Intake gate ton 240 2,390
~ Miscellaneous L.S. 66D
3., Tunnel and Pénslock 19,670
- Excavation a3 39,200 2,710
— Concrete _ mJ 13,070 2,830
~ Reinforcemenl bar ton 1,050 1,050
- Steel lining ton 4,150 11,200
- Miscellaneous L.S. 1,800
4. Pover House 3,850
—'Excavation 3 ~ 11,600 810
-~ Concrele o3 11,600 2,550
— Qutlet gatle ton 100 1,000
= Reinforecezent bar ton 930 930
~ Misc¢ellneous L.S§, 560
3. .Generatfng Equipzent Cne lot 20,140
6. Transmission Line km 5 100
Sub-total) {item } lo 6) {52,210}
7. Engincering Services and :
. Adninistration Expenses 5,220
8. Phyéica]‘COntingency . 1,830
Sub-total (item 7 and 8) 13,050
Tolal 65,260
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Table X-18 UNIT RATES Folt MAIN CIVIL WORK ITEMS

(1981 Curvent Prices)

¥ork Item | | Unit - Uit Rate
(Us3)
1. Lénd clearing : ha 638
2. land levelling _ m3 1.94
3. Land levelling (finishing) @) .f5:0,84
4. Siripping of topsoils - m3 0,77
5. Excavation, rock, at dain site C ml 4457
6. Excavation, rock, at stricture éife ' ‘w3 _ o 3.05
7. Excavation, rock, for canal m3 2.47
8. Excavation, common, at structure site m3 S 2,04
9. Excavation, common, for canal ' m3 1.55
10. Eusbankment with excavated matlerials n3 . 1,06
11, Embankment.wilh borroved ralerials m3 - '2.48
12. Baci-fi1l for structure m3 ' 1.55
13. Sod facing | w2 0.17
14, Concrete, Type-A : ne 76.5
- (for reinforcement concrete) . o )
15. Concréie, Type-B | s 61;9
(for plain concrete) v
16. Concrete, Type~-C (for lining) ‘ m3 - 60.5
17, Mortar | | 3 79.8
18, - Reinforcement bar ton 1,290
19, Concrete fora, wooden o . m? ‘ A 10.3
20, Concrete form, metal ' e 4,33
21. Yet stone ﬁaédniy (for canal) _ w3 16,8 .
22, Yet stone masonry (for Struciufe) - 50.4
'23. Dry stone.masonry L . " 8.58
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~ Table X-19  IRICE LIST OF LOCAL MATERTALS AND JABOR YAGES

(1981 Current Prices)

Ltem _ Unit Unit Price

{rp)

1. Malerials

1. Graveél {sieved): B 131,000
2. Gravel (not sicved) mJ 10,000
3. Sangd ‘ @3 5,000
4. Crushed stone ml 20,060
5. Masonry stone n3 12,000
6. Timber o3 150,000
7. Xail kg 750
I1. Fuel and Lubricant
.l. Gasoline lit 175
2. Kerosene "1t : 75
3. Light diesel oil 1it 45
4. Grease . galon 800
IiI1. Labor Wages
1. Porman can-day 3,250
2. Skilled labor ran-day ' 2,500
3.0 CoﬁmOn labor ran-day . 1,500
1. Hasﬁn gan-day 2,500
5.‘:Carpenter | man-day 2,500
6. -Elacksmilh man-day . 2,500
7. V¥elder Ean-day 2,000
8. Driver " man—day 2,000
9. Operaﬁbr can-day 2,509
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Table X-20  ANNUAL OPERATION & MAINTENANCE COST

(Irrigation Paéiiiticé)'

(Unit: 103US$)

Item

Kormering-1 Muncak Kabau

CArea

Avea

Leﬁpuing Tulangbavang

Area

Area

1. Salaries and ¥ages -

(36,700 ha) (10,700 ha) (13,100 ha) (44,500 ha}

" of Project Adwministira-
Live and Water Control

Starf

8’

242 T 1294
2, Office Expenses 12 3.5 4.2 14
3. Operatioh Cost of '
Pacilities and O&M . :
Equipzent 57 16.5 6.5 69
4. Mainlenance Cqét of
.Project Facililies 829 242 296 1,006
5. Miscellaneous 30 87/ 16.3 37
Total 1,170 420 410 1,420

Note: 1/ including annval dredging cost of rain canal.

Table X-21 ANNUAL OPERATION & MAINTENANCE COST
"~ (Dam and Power FPacilities)
~{tnits 103Us$)
' Komering- Korering- o
Item Ranau No. 1 %o.2 Huaradu;
1., Dam | 20 400 260 270
2, Power Station 2,490 2,350 1,120 1,630
3, Transmission Line 10 10 10 -
Total 2,520 2,760 1,390 1,900
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ANNEX - XI

PROJECT EVALUATION

1. GENERAL

The cconomie feasibility for the respeclive irrigation development
areas nhd;the hyﬂrépower schemes is evaluatled in terms of ¢conomic inter—
nal raté of return (RBIRR), in order Lo assess the development plan in the
upper Komering river basinf For the economic evaluation, the folléving
basic assumptidns'are esiablished: '

(1) The construclion periods for each developmenl area and the hydro-

pover scheme are as follows;

Dams Construction Period
(year)
~ 'Ranau Regulating Dam 3

Kemering No.l Danm

I

3
Komering No.2 Dam 5
5

Muaradua Dam

Irrigalion Development Area

- Kéhoring—l area
~ Muncak Kabau area

< Lempuing area

L Y, B e

-~ Tulangubawang area

-Hydro-power Schemes

Ranau Pover Scheme

Xomering No.l Pover Scheme

Muaradua Power Scheme

}

5
5
Komering No.2 Pover Scheme 5
S

(2) Only direct benefit is counled in the evaluation and any indirect

or intangible benefits are not:laken:inlp aceounty

{3} The ccononmic prices estimaled on the basis of the internaiional
 parkel prices projecled by IBRD for the period of 1990 in 1981

constant dollars are used in the evalualion;
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(4} The oxchhngd rate of Indénesian ﬁuﬁiah fo US Dollar is taken as
Rp.625 equivalent Lo US31.0; and |

(3) The écdnorﬁic useéful life of the p‘ro,jéct.: is laken as 50 years for
‘the dams, irrigation faéilities and olher ¢ivil works and 35 years

for the hydropower generating plants.
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2. PROJECT COSTS

2.1 Economic Costs

The economic investment costs are derived from the flnanclal costl
by deduct:ng the transfer payment of land acquisition cost. Following

constluctlon costs for the lrrlgatlon development areas are also counted’
as the economic coslss

i) The COnSlruction cosls for the on-farm developmenl works to be
donc by farders themselves are estimated to be 83 $/ha using
.(he opportunity cost for labour of US3%0. 50/day/laborer, referring

to the "Peasibility Study Repori on the Kozering-1 Irrigation
Development Projeet';

ii} The cost for jungle clearing will be done by the transmigrants
to be settled before the cosamencement of the coﬁstruction vorks.

The unit cost is estimated Lo be 360 3/ha applying the above

opportunlty cost for lahor‘

On—farm. Jungle
Irrigation Area : Developnent Cost Clearing Costi Total
- " (10%uss) (10%uss) (10%us8)
- xoﬁering-l area 3,050 _ | 2,950 6,000
- Muncak Kabau area 890 1,910 2,800
- Lempuing area 1,090 1,010 2,100
- Tulangbavang arca 3,690 10,010 13,700

The total econonic cosls and asnual disbursements for the respective

development areas and hydropover schemes thus estimated are shown in
‘Table XI-2.

2.2 Cosl Allocation

Thé'projoct involves ¢onstruction of-joint facilities Lo serve for _
respécli¥o irrigalion development areas and power schemes. The estimaled
cconomic conslruction costs of the joiat facililies are allocaled to each
development arca and pdﬁer scheme concerned in order Lo assess tlhe eco-
nonie¢ reasiiilily of each area and scheme. The joint fdcililies are as

followss
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i} Ranau Regulaling Dam ; to all the irrigation development
: and the Ranau hydropower scheme,

ii) Komering No.l bam to all the irrigation déveloprment

-

arca and Komering No.l hydvopower

scherme,

iii) Xomering No.2 Dam

-

io Komering No.?2 hydropovesr schere,

iv) Muvaradua Dam to all the irrigalion deévelopment

-

‘area and Muaradua hydropower scheres,

v) Perjaya Headworks

-e

to Xomering-I avea, Lempuing area

and Tulangbavang area.

The allocatlon of the estimated JOlnt costs 1s fllsil\ rade belxeen
Lthe irrigation scheres and the hydropower schermes usnng the "separable
costs - remainnng benefits method" as shown in Table XI-3 Lo X1-5. Then,
the tolal cost thus ‘allecated is re-allocated to each irrigation develop-
renl area using the rétio of the annual amounl of the water derands in
the respéctive irrigation defelb;ment areas., The economic construction
cost of Lhe Perjaya headworks is also allocated to each developzent area .
using the tetio of the annual amouni of the vater derands in the
respective developrent area. In this study, the economic ¢onstruction
"costs of Llhe dams are not allocated to the irrigation projects in the
Lebak area, though these pro;ect areas #ill be b eneflted by Lthe con-
struction of the dams. Tab]e Xl 1 shows the econonmi¢ cost for cach
irrigation scherme and hydropower schere after allocation of the joint

costs.

2.3 Annual Operatlon and Maintenance COSts

The annual 0 & M costs for agrlcullural de\e10prent areas and hgdro—
power scheres are estimaled 1n ANNEX-X. The anaual - ‘increase of the O & M

costs of hydroposer scheres are presenled in Table X1-7 through \l~9.

2.4 Rpplacerent Cosls

The replacement costs estimated in ANNEX-X wxll be required al the

interval of the economic useful 1life of each facilities,
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3,  PROJECT BENEPITS

The agriculiural benefils arising from the agricultural development
aré estimaled for both cases of "without project” and "with projeci” in
the full operation slage of the project. The delails are presenled in

ANKEX-Y. The net incremental benefils of the project are summarized
in Table X{-6.

~ Por Llhe economic evaluation, the benefils are assumed to be vealized
fully within 5 to 7 years delay from the start of irrigatlion waler supply
(vide ANNEX-V)}, even before the complelion of toial construclion works.

The benelils are expected lo take liner increase wilhin the above build-
up period.

- The annual equivalént benefit Lo unit value of poxer genervation is
estiraled to be US$124/k¥ for the capacity value and 64.4 mills/k¥h for
thé enérgy value based on the estirate of an allernalive‘fﬁermal power
plant described in ANNEX-VIII. The annual pover henefits for respective

power schemes are alse shown in Table XI-6,
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4, ECONOMIC EVALUATION

The economic viabilities for the rbspectivo”irfigétionléchemes
and hydropower schemes ave évaluated by calculating the econcmic
internal rate of rvelurn’ (F[RR) Purlhcr, 'the net present value (hPV)
which is the difference between Lhe- presen} valucs of benoflt and coest
discounted at the discouni rate of 127% and 15% is also CAICUlated for

cach scheme.

The cosl-benefit stream tables fdr the rcspéétivefirrigation
schemes and power scheses are prepa?éd as shown i Table 3147:(Hrbugh‘
. XI-9, based on all the assumptions.aﬁd réesults of the.s{udy'dosciibed'
in the précéding chapters, and the vaiuesfof EIRR are'graphicéliv‘
oblained as shown in Fig, XI-1. The f0110w1ng table shows ‘the values
of EIRR and NPV obtained for the respect:xe 1rrngat10n schemes and !he

hydropower schemes as well as lhe \alues of E1RR and \PV of the mhole

project case.’

NPV (Unit:  10%0s$)

EIRR (#) 12% 158
(i) :Agricultural Dévelopment Arcas

-~ Romering-1 area 15.1 A5.4 o 1.1

~ Muncak XKabau area 14.3 12.6 =2.6

~ Lempuing area ' 13.1 7.9 ' f9}5

~ Tulangbawvang | 11.9 ~1.7 _ ~30.4

~ Overall 13.3 61.3 ~61.4

(ii) Power Developmeni Schemes

< Ramau Pover Schemes 14.4 16.6 ~-2.9

- Konering No.l Power Scheme 23.7 114.2 - 62,5
- Komering No.2 Power Schemé  13.4 9.2 7.4

— Muaraduwa’ Power Schepe 10,5 <6.6 =15.2

- Overall 16.8 1334 36.9

(iii) Yhole Project Case 4.6 197.7 -24.5
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Table XI-1 ~SUMMARY OF ALLOCATED ECONOMIC COSTS

Proposed Vbrks

Before
Allocation

(Unit: 10%Usg)

Aflcr
Allocation

1. DAM 190,170
- Ranau Regulating Dam 3,270 -
~ Komering No.l Bam - 80,760 -
- Komering No.2 Dam 51,770 -
- Muaradua Dam 54,370 -
2. - AGRICULTURAY, DEVELOPMENT AREA 691,830 790,450
- Perjaya Yeir 15,500 -
~ Kormering-I Area 205,070 247,880
- Muncak Kabau Area 65,670 26,170
- Lemphing Area 86,150 100,880
~ Tulangbawang Area 322,440 365,520
3. HYDROPOWER SCHEMES 303,330 397,880
~ Ranau Power Schere . 99,470 101,230
~ Kowering No.l Schewe 93,910 123,780
- Korering No.2 Scheme 44,690 26,460
- Muaradua Schere 65,260 71,410
TOTAL 1,188,330 1,188,330
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Table XI-2 ANNUAL DISBURSEMENT SCHEDULE OF ‘ALLOCATED
ECONOMIC CONSTRUCTION COST

(Unitt . 10°US$)

Total - Year
3 1st.  2nd 3xd - 4th Sth 6th 7

). IRRIGATION AREAS 190,450 R

_ Komering-1 Area 247,880 14,900 24,800 37,200 54,500 54,500_é 37,200 24,780

- Muncak Kabau Avea 16,370 7,600 11,400 22,900 22,900 11,370 - -

- Lempuing Area 100,830 iO,-lOO 15,100 30,300° 30,300 15,080 - -

— Tulangbawang Area 365,520 18,300 36,600 54;86(:} ?35;100 " 73,100 ‘73,100 16,520
2. POYER SCHEMES 397,880 | |

- Ranau P.S. 101,230_10,100 15,200 30,400 30,400 15,130 - -

- Komering No.1 P.S. 128,780 12,900 19,300 38,600 38,600 19,380 - -

- Korering No.2 P.S. 96,460 9,600 14,500 28,900'458,900 14,560 - -

- Muaradua P.S. 71,410° 7,100 10,700 21,400 21,100 10,810 - -

TOTAL 1,188,330 90,600 147,600 300,100 213,930

264,500

110,300 61,300
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Table XI-3  COST ALLOCATION (RANAU)

(Unit: 10%ss)

Item _ Errigation Pover Tolal
1. Cost 1o be allocated _ ~ - 468.47
2. Benefits (capitalized) 910 214 -
3.  Alternative costs 368 162 470
4. Justifiable expenditure 368 102 470
3. Separable costs 366.47 100.47 166.94
6. Remaining justifiable 1.53 1.53 3.06
expenditure ‘

7. Percent distribution 50 50 100
8. Remaining Joint cost 0.77 0.76 1.93
9. Totlal allocated costs ' 367.24 101.23 468 .47
Note: Line 1; Total cost to be allocated.

Line 2; The Benefits capilalized at 8% over 50 years.

Line 3; The costs of single purpose alternstives.

Line 4; 1The lesser of line 2 and line 3.

Line 5; The separable costs estimated as the total costs less

the estimated ¢ost vith the function omilted.
Line 6; Repaining justifiable expenditure subtracted line S5 from
line 4.
Line 8; Remaining joint c¢ost distributed according to percentages.
Line 9; Total allocated cost is the sum of the separable costs

and the allocaled joint costs.
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Table XI-4  COST ALLOCATION (KOMERING XO.Y)

_guﬁitg_loﬁus$)

Item - Irrigation Pover Total
1. Cost to be allocated - -~ $285.57
2. Benefits (capitalizéd) 235 497 -
3. Alternative costs 181 153 334
4. Justifiable expenditure 181 153 334
5. Separable costs | 132,57 104,57 237.14
6. Remaining justifiable ‘ 48.43 18.43 96.86

expendiluvre
7. Percent distribution 50 50 100

8. Remaining join£ cost 24,22 ©24.21 - 48.43
9. Tolal allocated costs 156.79 128.78 285.57

Note: Line 1; Total cost Lo be allocaled.
Line 23 The Benefits capitalized at 8% over 50 years.
Line 3; The costs of single'purpdge:élternétives.
Line 4; The lesser of line 2 and line 3.

Line 9; The sgpafable'bosls'ehlimated‘éshihé total costs less
the estimated cost with the fuactlion omitted.

Line 6; Remaining juslifiable expenditure subtracted line 5 from
line 4. - '

‘Line'8; Remaining joint cost distributed according to percentages.

Line 9; Total allotated cost is the sua of the separable costs
and the allocated joint costs.
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Table XI-5 COST ALLOCATION (MUARABUA)

(Units 10°0s3)

Item Irrigation Power Total
.1. COSt‘to'be.aiioééted .. - - 337.83
2. Benéefits {capitalized) 162 103 442
3._:AltérnatiVe100$t3 | 284 89 - 373
4. :Justifiéblé expéﬁditure . 284 39 373
. 5. Secparable costs 218.83 53.83 302,66
6. Remaining justifiable 35.17 35.17 70.34
expenditure
7.  Percent disiribution 50 50 100
8. Remaining joint cost . 17.59 17.58 35.17
9. Total ailécdted co#ts - 266,42 71.41 337.83

Note:' Line 1; Total cost 10 be allocatled.
Line 2} The Benefils capitalized at 8% over 50 years.
Line 35 The costs of single purpose alternatives.
Line 43 The lesser of line 2 and line 3.

Line 33 The separable costs estimated as the totlal cosls less
the estimaled cost with the function omitted.

' Line 6; Remaining justifiable expenditure subtracted line 5 from
line 4.

“Line 8; Remaining joint cost ﬂis(ributed according to percentages.

Line 9; Total allocated cost is the sum of the separable costis
and the allocated joint costs.
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Table XI-6 ANNUAL, INCREMENTAL AGRICULTURAL AND POVER BENERITS

(nit:  10%uss)

Annual Increiental

Itea Benefits
1. égricuilural Pevelopment Areas
- Koxmering-1-area 45,300
- Nuncak Kabau area | 600
- Lempuing area - 17,300
- Tulaﬁgbawang area 59,000
Sub-tetal | 136,200
2. .Pouef Scheres
- Ranau.pdser schere : ) . 20,160
- Komerihg No.l power scheze : 43,500
- Komering No.2 power schere | '26,800
- Maaradua power scheme | _ | 10,400
Sub-total - - 90,800
TOTAL | | . 227,000
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