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SCOPE OF NORK L '

NA‘I‘IONM; WATER RESOURCES S'I‘UDY HALAYSIA

1. m*monucmou (sﬁ)
. II. OBJECTIVE (ﬂﬁ) ‘
XX 00k O HOK | |
The nctivities to be undertaken in the study are dividad into
twc main programes, nnmely _
= Hain Work P!‘bg,x‘a'me
: SRS ”ransfer -of hnowladge :

" As for tlie main work prot;r.‘me, prablena !.nvolwd 1n the entira :
‘sutject of mitivanl water rosourcen ure too compliguted and dift‘i-- :
cult to permit uh eurly definition of the methodoloby of tha '
study, therefore, u review of nvmlqblu infor.rutiun rollovead by
thas pre p.«rntlmo of Hiudy plubmumu hhuuj.d be male duzing the
“first phuse of tiw btudy with a duration of four montho. after EREE
‘which the comprehensive asdessment plcmnin,_,, developmeut. conser«-
vution wnd m.nu{;ament and other uspects of the study would ba
caniad out uo tho socond phuae with a durutiun of 20 months. : .

lese I Reviuw of uvaﬂuhle 1nfornution und Preparation .
' Of ut\!ﬁ;{ Prauanuu ‘ )

L. f.:ollection, (.ol.lation aind Analysis of data .

1.1 Lawa, :-c.q,u}.mti.musi rules wiid pol.icies related to 'mter ‘

in Peninzular Halaysia T S

1.2 Pruaent in&titutionq. or;-animtioua, ndminiatmtion.
cuatomary pructicea related to water - '

'1 3 duter use and water rlbht - domastic, indust.rial.
iniﬂation, mining etc.

1.% peteoroloyy and hydrolegy

1.5 Topography ‘ .

1.6 Geology - General geological mape. geolosical duta of
poseible dam sites, resarvoirs. lrrieabla areas m:d ao on

1+7 Ground water o '



28

19 ¥

o,
110
.11;,

a2

11;‘

.14

215 K
3 \i‘foud floud. cowmunication "

116 B e N ’
l.“nuiu-ununuuu - pupﬂlutlnn, ;mpulntiun yruwth. luruatry.

1.17

2,18

1019

1.20

2
I

. 2.2

2.3

:\Jater quality - g'em.ral aspecta, saliuit.y otrocts and

sadimentution ;
k.colo‘;y und envirunmuntal uuyactu - fieh, uild life,
vebitation. water pollution otc. ' o

Irri,'.:ution and agri’c.ﬁlture - )

F‘lood miti‘:ation e.nd dralnage .

Hydra-power . o _—

Indu«striul and l}omestic water supply

hdvibation . :

Riverine povulation and their lives related to rivers,

urought
:l’iahery, siulug, imiustr_(. efc,

Urbsn Development Plonning Studies,
Land use - existing ond projected a.,ricultu.re. rorestry, :

: fishery. mining, industr,v e4c,

Wnter robources develo;ument atudies and river basin

utudica

- Prepurstion of Study Propramme for the Seéand’ Phose’

Study ot collncte& data and determine ‘their adequacy.
accuracy and homogeneity for the 5tudy

" ‘Recoatondation ¢f iﬂprovament of existing data and _’
"Lcollection of additionai data’ '

Preparatitm of ap;-roach. methodolosy am:l deta:lled work

progreme Ior the ‘.acond phass.

; Phaee II - Main \'(omt for the National Water Reaources Study

~ Main items to ba cuvered by :the ipecond phaes study are given
tantatively below, based on the T.0,R, prepa.re_d by t};o Government of

Halaysia.

The study tems shall be determined sfter consul tation .

' betwesn the two Governments roilowing the preparation of the detailed .
study prosranma durins the first phase atudy. : '

3. Praaont wuter use

30
3.2

Past drOu;;ht damage and low. watar diachurso
Wuter sbstraction from rivors - iutako faclutiaa. N
amount of wbotraction ror various purpoou. i

—~ 13 -
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TS

4,5

4.6

5.3, e of grouad water * YT

“uged for water. reaources development projecta )
'.;t-.udJ on mininum low now (mintenémce fiow) for environ» o
frent, natural reserves, recreation. acolqu, navi@t.ion.

L Aasessment of innundated | areu
"~ relation” to the rlnod discharge"

s Selaction of -altes - ) _
« -+ Potermination of . struct\u‘c el

- bafoty yield ih nw.Jor areas
- ‘Quantityy quauty

Potent:.al wuter FREOUrees

Stud;,- of notural river discharges - Risk level criteria

riverine population atc._ S

'Po::sible d.am sites. : : : o
(1) Up to the yenr 2000 - Recomaissance and desk . g
’ stul.y would be carricd out fo:' geolozy. topo;graphy, T

anvirornmentnl impuct. aoicnl impact. aedimantution _
und: siltnuon, (‘.lum type, cost ast!mta.al»ernative N

o ‘plan etés

{2) Beyond the year 2000 l}esl-c ntudy be carried out.

for maology. topogx‘aphy and social impaet.. T

Flood control _
4"d nood d&a:aso in A

~ Existing fiood protectlon facilitiea :
" Comprehensive - Flood ‘control plan
"Reeervoir cepaci.ty requirad for flood control at each
‘dam site, '
Hydro-eleciric potantial L
= Hational hydro-power aupply pmgraame and powr decrand
~ Pospible hydro-power generation at, each dan site anﬁ
- resernoir capacity tor power o o ‘
~ Cost estidate.
Estuary weir

1 :

- ﬂeolosy, topography. aalinity intru.aion, ﬁ.ahory. ket

nnvigatmn. eacial’ impaot '-'-'

- Coat sut.inato

- Amount of water oupply ) ' et b

Pmmlble ground water ruourcaa

14 -
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b4.12

Review and hnalysis of ‘the affects of witér rEsoursés

of devclopment. plans and policias such as’

~ Yund use policles und pructicea e
nkriculturnl land development iirribation schcnes,
land reclomution schomea etc} ' B '
- urban develolment ’

" indUhtPiﬂl developmant

. < forest Wi ‘geaent und development

- wnite dmpo sl
- ugricultural chemicala

- ml;ue wiiter

"« envirvonmental conservation
« dquu/marine cultural devélopnent

~ redérveir or man-made lake deve10pnent S
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$

H

highway dovelopment
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" ulturnutivb plung e

Opportunity for rutional water resourcos devolog.m:ent

progs ‘e by besin '

- coordination and arrangament of water resources

 development asmong dams. wxeirs end ground water teking

water quality, quantity. cost; social impact and
othera into conaideration ‘

Water quality

e Supplomvntal field maaauremonts and evaluation of

. water quality, sodiment traneport and asliuity in the
pain rivéce . g : -

' - Water quality required anﬁ aoaoures to be taken

B againat pollution
= Tha atudy could include a preliminary
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N
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- wining _ ) O o .

~ othure, such ag rishary. aqua;»murine cu;t.ur;. recreuuon.
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~ domestic .
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« industry _

« hydra-power o
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T
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= flood contryl . o,
- exacution of river wnrks '

= expensas related to river
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= fmplementation
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* management
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Water use '
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~{a) Results and ‘conclusion of the Btudi.es aud

(b) Pa ter Action Plan based on’ the studies’in chdptera
4, 5, 6-and 7, Subject matters should: includa but are
not confined to the rollowins. ot s e T

= hydroloyy

= wuter quality

~ land use _ .
Tdentification of further studles :
thinnai water poiicy -
Water law and administration
1Mtitutiona1 frume uork

_'z‘rnnarer uf knowlodgg_

Training ot 1ocaJ. at&fr snd count.erparta or tho Halayaia.n

Government SR Lot
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B p A B B

R T e fy US3
o mEHEE KRR, s sorawmst (BEY] ¢ de | o a
N A T Y I S Bong Dan Walfmpong Dam . | Giliraig Dam fadangeng Dim

R g T ey 2k ] ae e ds BHa w2 i-baa|
® & B Qrey | S0 6,200 ESRE) o
R ST R S R T T 1979 . i jes 1979
N RN AR TR T NEY - BN AR - NI
L fain Horks tn3) (15,5) 4,290,000 (110} 4,671,504 10,400,000 {(88) |6,390,000
" parthworks 17| md B 5.4 160,006
Hain ¢ coffer dans | L.3 . - : 3,000, 004
. “Soil excavation 3 ) 2.740,000] 2 3,324,060 :
ek éhoavation wd 4,010,000 . 3 4,980,000
‘CoEé épbanknont.- md 2.5 | 478,000 2.5 [2,147,500 .
- Pilter’ esbanknent e’ 8 592,000 B 2,672,000
... Papdom enhanknent [ w3 ) 3 | 153,000 3 667,000
Rock b ankment wd $ 2,790,00 6 12,600,009
conovets with form | m} e po,000,000 100 8,800,004 80 5,840,000
. Bafrforgenent ton | 00 | h,200,000 s00_ {1,080,004 '
. Spill kay. : ; 3,500,000
.. Intake!’ 1,260,000 _
;Hatal works . _ 1,500,000 7,500 159,000
spillvay gate . e 5,200 | 5,971,000 5,900 |4 ,085,001
| Riyer outlet gate L.§ ) 65%,000) | 1,400,000
Daft crest bridge o?  |1.000 | 1.500,0001,000 | 1,300,009
Boring length - ‘n 100 5,400,0000 100  fi9,700,00
Chemical grouting 6! " |vco | 1.700,000 3,000 | 2,300,009
Chemical grouting ton 400 7,000,0000 400 9,000,000 : .
Hiscellaneous L.§ ' 1,200, © 240,000
| 2. iversion works L.$ 17,000,000 h 7,000,009 2,400,004 240,000
3. Hiscollansons 1w | 729,000 a0 9,167,000 B -
4: acquisition & otnexd 2,560,000 1,640,004 : -
| souee nos 800 640,000 800 720,000
“Pield ha so0 [ 1,920,000 8bo | 3,920,000
“Others '
IR B0, 979,000 RO5AT8, 700 12,600,004 ,630,000
*|s. contingency i 208 116,196,000 21,026,004 - -
(i - s} 7,175,600 126, 575, 000 12,800,000 6,620,000
|6, Englngering Secvice 1wy | 9,725,000 82,656,000 - .
& Mainistration | H ,
{1 = §} Grand Total Lo 96900, 000 39 230,000 12,800,604 6,630,060
: )T RH8 S ()R, BADRIEE B Maln Works DL,
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; ﬁz gsﬁmmm I (1/3)
CEARBEL (RRERT sammsl“ﬁ%) A DR A SRR
Lo Harujayenq-" e ke Bunid " s
IR W ;T:;i;‘;::z:;::‘;zzt ::2292?::1“;,0,00t
%ﬂiﬁﬁ(#’»ﬂ) say, 1973 do oo fe
. h_f};&f“f' Wi Hha)| 13,000 - 9,600 T 1,900 9,600
AR #og|va] ae | we k| sm ] an | iK| @B
L, Preprravory Morks - 90,000 50,000 16,000 . 780,000]
2. Zrzigabion Works - : : - o
3. Punping Station * - ; - -
Civil works : ' :
¥echanical & Bl&c*
rical worke . i
4, Intake Structure (ha) r.al awo0e] 15| 110,000  (8.4r| 7 18,000 ‘(ra.ey 760 ,000]
Diversion works po - B T S =
_ Facth works _ o o ’ .
Concrote works (R.P} m3 ‘40 [ 152,000 40 8,000 10 2,000 49 |7 052,000
g0 (Has8) ' ' ' ' 261 195,000
Metal works ' 185,000
Head reach . . . _ .
Related structure L.§ ’ 240,000] . 48,000 12,000
Miscellanecus a0 18,000 14,000 2,000 238,000
5. Head Reach ' - T - -
Excavation, cotron
do; ; rogk .
Enbankeent .
Conckete lining
Related structure
6, Haln Canal {ha) ‘ : ‘ ‘ 11803
K 2.0 160,000] (2.8 | 120,000 {7.9) 15,000| 16,800 | 1,730,600
Excavation, common w? 0.7 | 140,000] 0.7 48,000 9.5 1,00  0,7| 595,000
. do: + Yoek ‘ ) : ) ) ’ :
Embankmnt, Excavated 0.5 16$,00{>
H. i :
do: + Borxowed
Conceete Lining o’ 0.7 - 2,000 0.7 Z,000] . 40 2,000} } ;
do  flume . : ‘ 40} 592,000
- R,C ' ’
- R :
~ R, par . : . , ;
Related structuxe L.S 8,000 20,000 10,000 " 142, 000]
Miscollancous do. 10,000 ' 10,000 ‘2,000 '216,00;)
{Continued) 1) FRMmC P, a0 M bo{REEEHMLL b - :

—
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B : _ o ) .as&m*afwl_.(z/;) M uss
OEEMEA (REER ) BrarTAs (3Y.) o dens 90 - do ]
Cow Foees * ' 4.’ “ar'-].ja“;g;b; b;bx Tur‘i-‘mn'gqbroi-x{} ;Iaiimlequ-nunder Pago-Nganjuk
AT e o : ii’i’iiyntloﬁ'prgjecé irrigation.project|irrigation projeet| ixxigatlon project,
@8 M ER D) Hay, 1973 do a0 do-
R AR & & (ha) 13,300 9,600 1,900 9,600
R8T B B | AR hE | Be | Re | aw | bR @8
7 s'ccopg‘j'}.'); capalp tha) : 37,5 -

_ : K (z.250| 30,000 . - 5,800 | 360,000
Excavation m? 0.5 17,000 0.5 44,000
Frbankment wmd ) 0.5 135,000

. conétete works | w 40 | - 2,000 © a0 | 105,000
Related structurse L.$ £,000 42,000
Hiscellaneous L8 3,000 39,000

8. Iiriqatio canak . - - -
Structure
Hatn canal
Secondary canal

9. Tortisfy Systenm tha) (79.70|1,060,000] (79.2)| 760.000] (i473] 260,000f (177 1,700,000

"Excavition w3 0.5 200,000 9.5 144,000 0.5 48,000 0.5 240,000
Erbankrent ad 0.5 | 4e0;000 0.5 | 208,000 0.5 95,000 0.5 480,000

" Conerete works | w? 4 | 216,000 40 | 152,000 40 68,000 6] 244,000
Gates & metal works | L.S 140,000 101,000 36,000 480,000
Hiscellaneous 5.5 104,000 75,000 33,000 156,000

10,Drainage Canal - - - -

.. Bxcavation, cotmmon
" Embankront. .

Retated structures
11, farm Road m ] - - 2,800 50,000
Embankrent, excavated 3.5 44,069/
do *, borrowed
T,
Gravel paverent
Miscellancous L.§ 6,000
12.1and Preparation ha - - - 250 480,000
13.0n_Fars Developnent - - - -
14.Land Acquiaition & . < - 500,000
Gorpgrigation -
Lang ' ha 350 | coo,000
Hovea
15.Depreciation of Ha- | L.5 50,000 25,000 10,000 200,000
chizery & Equigsbent . ’ .
{Continuedy | i) FeEm i aH. mlmagwmﬁ&xmuawo
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N o lH '"V—..
BRanThS -4 2Y5) -

':ido T

- a0 l

BT S

THANA A (REER )
B 3

Harojaye

irr itj&i:j.

" Kertogono

ny

on’ projéect

Tori=Tunggorong
ixrlgation project

Faii Etl_ér‘é)('--nqﬁder )
frrlgatidn project

Pacertaganjuk i .
itrfoation project

B E A CEAY

".'!S'Yl

1973

e

'cor_x:re-te works
Metal works
Others,

== .
x%172)

o geney
{14181

19, Engineering
Services & Mdnini-
tration

%19} Grand Wotal

19, Physical Contin-

15%

10%

1:820,000

270,000

2,090,000

210,000

2,300,000

1,350,000
15% | .-160,000
1,510,000

10% 125,000

1,635,000

| do - T @ b i
T BARN Ea )] s30T ge00n o 19000 9,600
L LY R I Y A A AN AN
|16. . general Exgensé & & ) i Lk
. Gthers .. . | :
7. pam - z -
" Blvereion works
“C:Main & Cofferaams
©apiiivay
g : %
Barth works - ; ;

" 337,000

C15v | . 6,600

397,000

3%

39,000

426,000 R

| 5.800;000]
x-s?o}ooo
6,670,000

W] 60000

‘7,340 ;od&
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R . - b iy UsS$
CoEESMA (M p )| srammns By | do do_ do.
: P s | BlEtar-Kedlxd wonoghph - . - Badegan Bendo
; * o & ‘55 Wrrigeelon projest|.. irrlgation . .| ixrigation frrigation
B A U A " May, 1973 Lo N do
T L PN i it () 25,200 {22,000 . _4r800 _ 3,000 |
Bl T g we ] ae | wnw] sk [vne ek | aalen
i, Erepavatory worke: | f.s 1 280,000 . s - ' -
2. Irrigation Horke _ - - - -
3. Purping Statdon tha - - - -
T givil works !
H"ech'anl.ca.l & Blec~
trical works
4, 55'533-9 Structure tha} {.44;.4) 1,120,000 11:36} 3,000,000 {%00) 480,000 {133} 400, 000, ’
Dlversion works ' L,5 3,000,:000 480,000 400,000,
Edxth works : ) o
concrete works (R.p} mn3 40 | 100,000
Doie dors {Mass) do ) . 25 | 200,000
Hétal works ; :
Head veach
Related struct'.ur_e_ .
Hisceu;aneous L.§ 315,000
5. Head Redch - - - .
Excavatlion, cmr:on
e a , ‘roek
Enlyankient
Conerete lining
Related Sktructure
6. Hain_Canal ) (240 | any ErR
T km 62,000 |6,050,000{ 14,668 [2,020,000| 5,467 82,000 3,579 68,000
Excavation, conson w3 .7 |2, 300,000 : .
do -, rock : ’
Eobankmnt, oxcavated| md 0.5 360,000
do ', worréded
: M.
Concrete lining «3 a0 |2,200,000
do - flume :
- R,C -
B Y+
- R, bajr:
Rolated structure. | k.8 410,000
Migcellandous L8 780,000
{ContAnuied) ) T REmIC P, mjmmmmwmucw,
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A Us3

D BAMES (RREA) B’“ms‘lg‘{s’
: R T T T TRl vondglxi L [17 “Badeyan - L Bando .
i A lrrlgation projcct irriqation o lrriqatlon “relgationi

wiﬁﬁﬁ(mn’)

i Hﬁy, 19?3

L AN G R na) 25,200

H m n T

i W LR

fe, 's“onda:x__c nals | (ha) (59.5) 2,500,000

! Eacavation Cowd 0.5 208,000

i Enbankment. wd 0.5 | 305,000 B
Concrets works | w3 40 |- 676,000 i
Related structuve | E.S° ’ 87000
Hiscellaneous LS 224,000 :

-8, Trelgatfon l‘.‘ang{ : LR i s . =

. Stxucturs : :
l'.ain_éu_nal )
Secoendary eanal .

9. Tertlary Systes tha) 148) | 3,730,000 250" [5,500,000( 200°| - 950,000 200 |" 600,000
Excavation wd- 0.5 | 36,000 h ; i
Erbankment n? ®.5 |1,275,000
Concrete works w} 40 920,000
Gates & metal works| L.S 478,000 )

Hiscellanecus L.§. 439, 000
10, Drafnage Canzk - - .
Excavation, cormon
Embankment. -
Related structures
1}, Form foad 100,000 -
Ernankeent ; ) ag,600]
oxcavated M.
do ‘. -
borrowed M.
Gravel pavement
Hiscellaneous u.$ 12,000
12, Land Freparstion ha 250 |, 380,000 - ;
13, on Farm Developrent - - ’
14, Land Acquisitioh &
Compensation . o
Land . ha 3,500 |1,430,000 924,000 37,600 46,009
Houge ’ .
15. l)egreciation of Ha-| $50,000 ‘ - -
chinery & Equiprent| ) !
) TRt (YR, 450D R SOt ALk b0,
r

—
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Bil U8%

BRanias (8%

T SALA L

AT '_
XYL

do = | C do.

TEARRA CREEN )

5. Eelgation project

- pAitan-Kedfri -

.- toneglrd
« dxrlgation

Badegan
irrigation

" Bendo
frrigation’:

TR R AR A,

CMay, 1973

Aprll,

19?:4

a6 | do

B

o AT i (na)

25,200

22,000

#

A

3,000

L]

L. - Othexs
(7, Dom :

16, _Geie
Biversion works’
fia'l.n [ .Cofferdams
: -Spinwjf'
Intake
Earth works
Concrets works, |
Metal works |
’ 'OIt'h'crs_

thi7)
[1" 18]

& Administyation

14 13) Grand Total

xa) Exponse &

18." Pliysical_Contingéncy

k. Enginesring Seriiced

0| @k

-

L6 650, 000
158 | 2,500,000
1%, 150,000

10 | 1,900,000

" 1,050,600

3,060,000

5,300,000

£5, 200,000

15,300,000

1,920,004

1,926,000

1,920,000

1,380,004

1, 380,00

1,380 00
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‘, sata 118

UMR (1.”_@

Jul»

X suuawssr (1930)

LR gx:

‘;4;_:

-ll.pang
i:rlqation

Ulér_‘ 1trl:gal;lon B
fdratnage: !

Lanqkeme
:lr_ri_qutl_o!l project

- bi1a frrigation-
projict (Case-1}.

'aaan.a(ﬂzn)

) Aﬁfﬂ;, Y974

1977

Cigve.

7--_,__.

ﬂ'fvﬁ‘h i B (ha)

. 54,000

[ -18i500

5,000

“10,000

LR B

ﬁﬂ 1

B

W

m R

Preaa' rakory Woxks

Irrigat fon Norks

Purphng Station
clell worke :

¥zchanical & Blec-
trical works

Intahe Structure

Diverslon works:
Earth works

_Conciet_e worke (R.FX _

do
Hetal works

{Mass

Head reach
Related structure
Hiscellaneous

Head_feach
excavation, ¢ommon
. do

hr.i)av&ment

Concrete lining

+ Xock

Related structyre
Bain Canal

Excavation, comron
do

meankmnt, excavated
H.

+ boxrowed
© Ha

¢ Xock

do

Concrete 1ining
do

- R,C

~ F.C

- R, &r

Related structurg

flure

Kiscollaneous

{ha}

{ha}

X

{16.3)

(254)
39,71}

) [ AiEE S

T

860,000

b3, 740,000

)

1B

212)

B
650, 000

3,923,000

- (248)
4;86
koo

P 7,500
‘ 1,700

D ha 5 D ORI L RN

240,000

1,246,000

174,600

‘90, 00d

. 450,000

150,000
346,000

40,000

Licde,

W%

1379)

4.8
160

7,500,

3,980,000
oo

480, 004
2,450,004

660,004

190,004

...98....
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W US$

TEANE A REEA )|

3 s t“aﬁ;

“ULAR: v{

[ sutawest (Maz.

g0

Jipa
lrrigation

uiar: hriqatt_% .

fora lnage:" .

" [iceigation project

Langkeinee

Bila 1rriqation
project {Caso~1)

o e

%ﬁﬁﬁ(ff’ﬁ)

Apxil, 1974
"54,000

1997 .

do

18,006

10,000

Jﬁ B

“‘N4¥&¢&£?mumo,

IEX?

WE ] b

IrIRT

AR

7. i@@mﬁm&é “
.Excavat_.iqn :
Erhankment :
Consrete warke
Related structure
Hiséelianea.\w

Irrigation Canal
Struotira

Maip canal
Secondéry canal

v

lh:eavation‘
Evbankneht,

! co;wretefworks :
Gatos & rﬁe_tal worke
Hi_sce_}_lqnee;us

10, Dralnage Canal
B E&icava?.lon, cou{h&on
Eribankmént
Rclatea structures

11, Fatm Road

hr.bankment.. :
-excavated M,

do ,' .
boxrowad M.
vae[ pavelnent:.
1z,

13. On l’ar'm Povolopment
Land heguisition &
Compensation

Land: ~

touse

14,

Depreclation of Ma-
shinory & Equipront

ns.

(ha.)

km

iL.8
k.S

ha_.

ki

288

m T RE S

15,5490, 080

2,690,000

4,728,000

3,343,004

1,005,004

Y AR, GHADD B ORUERMLI LD,

{728)
80,830

2,510,001

1,850,004
620,004

250} 1,250,000

5,938 190,004

208, 004

3,640, OOGIOZ 090

{895)
9,290,000

4,160,000

2,600, 000]
1,560,000

- 250 1 2,620,000

14,400 910,000

250 50 ,000]

394, 000

—~.89 -



?hm &%ﬂ}fkﬁtﬁu‘ (3/3)

k. sumwcsr ({‘aﬁol I

CoRAHBA (REEN) X veae (fghy) o
DA T T B . Jij:énij' R Ulnr lrrigatl_Qn_ l..angkemmo . Bijl_ie',h‘rigél;lpn"
Tldrrigation’ | /drdinado lrriqntion projeot. sioject {Casexl)

April, 1974

L1977

1979

" de -

{54,000 .

o l's,soo )

5,000 .

10,000

A

L

16. Gingral :-,
otbars

Dam

’ Diversion works

; Kaln & cofferdams

© o spilvay

I Intake:

" Barth works
Copgrete works
iﬁatal works
Gthers

L~ 17l

18, Physical Contin-
gency, :

[1n18)

L3, Enolneering
sServices & Admind-

atration

(1~19) Grand Total

8,750,004

43, 300, 60G

41,300,004

11,300,000

%60 & Iﬁ

1,269 ood

14,919, 000

17,605,000

2,989,004

ho, 594, 00

2,686,000

EAETY

208 | 3,390,000

20, 318,000

wos | 2,060,000

22,400,004

'.7.'120,o'oc R

16,950,000

AN

. 20% | 6,360,00

34,040, 000

sos | 3,460,000]

37,500,000

~ 100 -

R USS

|3x,790,009] -
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§. SULAWEST (';ggé)

fao

~ &

o .

EANGL (REEA ). ]

Bila Irrigavkon

‘|, project {Case-2)

do -
- (Casd=3} .

s Sanxego
irrigation project|

irrigacion pedject]”

Lo

%

%A (&

7y

- 1979

do

do - 7

do

Y% 100

A Bk (ha)

| 10,000

12,000

10,000,

3,000

R

|

B | | b

'R

X

w & |

" Concrstd works {R.P)

P

Kryigation

Preparptory vorks

Hm‘!.&a'

Pumping Station -
Civil works i

Hechanleal & Elec-
trical verks

Intake Stﬂy_}_g’_[é .

. _D.ngrah:a_n works - .

Barth worke

do
Hetal works

{Hass)

Head re‘ach
Realted strecture
Hiscallaneous

‘Head Reach

Excavatfon; comaon
do. |, roek

" grbankment

6,

Concrete lining’
Related structure

¥ain Ca'nal-

Bxcwa't.iion. common
do. , rock
Embapkiing,
-excavation M,
do’ , !
borrowed .,

. éqﬂorete 1ining

do
- RGO

flung
-re

- R. batt

Related structuks
Miscellanedus i

L5

tha)
1.8
n3.

w

tha)
km

300,000

1,900,000
170,000
110,000

£190)
4.9
90,000

100

7,500 510,000

0,000

{1,110)

236,170 §1,100,000

1)1 M0} )

1, 2¢0,004

32,600,000 . (270)
5,900, 00(

14,400,004

2,733

Hain &
coffer
dams

Spil tway

5,86

5,700,000 100

(L.5)| 2,500,000 7,600

Intake 1, 300,004

3,000,000

{930)

215,818 [L1},870,00

ik, A IRA I DT ha b R

300,000

2,700,660
240,000
340,000

1,550,000

449,000

130,000

ETRBLA

{367y

7,300

Dy

. 210,004 -

1,300,000
159,004 .
40,004

o

125 750, 004

110,004

50,000

= 101 -
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s, surmest (355

odo

g0

do

SFTITTIETTTR

R

P

Bila frrigatlon
projest [Capa=2)

a
£ teakesa)

. ganveds -
trifgation projtct

R £ - R
ieeigatlon project

THomom A (& A

1979

do

do

do i

AR

H Hina)|

12,000 .

19,000

e 3

— 1500
T

B

10,000
e

L E.NE-E 7

i e

‘@
k

®

10.

11.

12.

13,

14,

15.

' Sé‘coggarx canals

Excavation .
Erbankpent
OOncret:e works .
Related structuie -
Hincellaneous '

Struciure
Main cdnal
Secondary canal

Irrigation Canal

Tertlary System
Excavation
Enbankrent
Concrete works
Gates & metal works
Miscollisneous

Bralnage canal -
Excavation, common
Embankient.

Related structures

Farm Road

Erbankrent.,
excavated H,

do N
‘berxowed M,

Gravel pavenment
Land Prepaxation
On_Famm Developrent

Land Ahequisition &
Conoengation
Land

Housge

Depreolaton of Ma-
chinery & Equiprent

“(ha)
km

L.§
IS

ha

ha

& &

{920

112,195 9,200,004

2,600,004

2,380,004

15,167 910,004

250 50,004

360, 004

0y I HEM I )

1,560,004

{966)

114,752 11,520,009

3,400,004
2,090,004

250 | 3,000,004

15,429 1,080,000

260

500, 004

muQﬁAﬁﬁowf

70,004 -

LR

{678

69,9001 6,780,00

1,210,004

250 2,500,004

9,445 490,004

347

2,760,000

660,001

¥70,004-

s HPONMEAMLE Lo,

e
6,700

250

5,500

150,000

480,600 |
§20,000

© #50,000{!

110,000|

—

102 ~
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Bir US®
g:@.mﬁg { m J’f By ‘s, SULAMEST (’ff;gé) “do do a0
: - e
I B . Bila irrlgation do . Sanrcge Lawo
AR O e ‘ ~‘& projoet {Casa-2) “tease=3b | 1xrigation projectiriigation project
L A
T-'_-;g_, WA A (@A) 197 do do 2o
e Aaﬂ"n W R ha)| 10,000 12,000 10,600 3,800
: Jiltd: 46| mg | ve | oy lha | o | EaEja R
1_6. Gengral “chp_g_qse & - - - -
N Othe:s :
7. Dan - N - -
Diversion works | :
Mafn & Coﬂ‘e_r_du{s
Sphliway
Intake
Eerth works .
©° Condrete worke
: _ Wothl works
: Others
(L1171 30, 260, GO0 67,600,000 28, 370,06 7,906,009 :
la, physical contip- 203 | 6,050,000 20% {13,500,000 208 | 5,670,000  zos | 1,580,00
. - gonoy :
f118) 35, 310,000 51,100,000 34,040,00 9,480,004
(L9, Engineering Sexyiceq 100 | 3,590,000 10% 8,[00;000 163 | 3,460,000 10% L, 020,004
& Adninistration :
(17 19) Grand Total 39,900,000 59,200,000 37,500,000 10,509 ,C0




RNV YV AN

...;#ﬁi ,_u,_s',s_.',

s, sULAREST ({2Ks

do

{ide

P OEEREA (NEEA )

» S

Boya 1gﬂghtloﬁ
pEOIECL

Wa kmfa.e irrﬁqat,\on
project (Case-i}

Ly e,
" "(Case-2)

o ‘do. . ,:
Ghidrang dzriga- |
tlen projeet

‘{Caso-1}

T R s A (R

do

:,do

—

o ﬁt_ha.)

26,000

26,000

Ao

% A |

B

L

5

. Earth works

' #etal works
. Yead reach

Preparatory Works

Irrigation Woxks

Funping Statlon
GClvil works

#Hechanlcal &
Ekectrical works

Intake Struclure

Diversfon works

Concrote works {R,F
do {Hass)

Related structuvra
Miscellaneous

Hiead_Reach
Excavation, comton
a0
Erbankment

» TOCK

Conceate Linlng
Related stracture

Hain Canal

Excavation, comoon

do . TOCK

Bblankment,“ca;am‘j
.

boxrowed

s M.
concrate lining

do  flume
- R.C
- F.C
- R, bar
fakated stwucture
Hiscellancous

L.S

(ha)
-
n?.

n3

ton

(ha}
kno

i) [ e )

350,00

{165} 1.65_0,600
430,000
- 169,005

- 500,00

- " 480,00

80,000

(648)

202,500 | 6,48¢,00

AR, &R

1,200,004

{80,5) | 2,300,009

(1,057}

245,400 [27,480,000

1]:4=10% 4

ha 3 b K€ f1 L7

EXHEE)
‘ 3 5 200,304

80y | 2,100,904

{1,075
235,000

27,940,000166,000

(492

2,360,000

$20,000
650,000

3.5
100

7,500 750,000 .

240,000

12,715} ’
10, 440, 000

104 -



A _ a‘els _&:s:m:katmv (273)  wg ouss
: ﬁkkiriﬁd’;(ﬁ_rﬁgﬁiﬂ) s. svwssu'fﬂim e e - d0.

Gilirang irrkga-

S . : Boya irrigation [#alanae frrigation] - . do
¥ L ® A project - . fproject {Case-l) . (Case~2) t'h{)zag;?i?ﬁ

%ﬁﬁ_ﬁ(’#ﬁ)__”‘lqn - do . o . do

’.‘"’"_—%;____Qwﬁﬁﬂ_(ha) 10,000. - | 26,000 . 26,000 S 4,800
R LI A I IR T AL AN AR

7. Sécondary Canals (ha) 1295) 1665) ' (655) (633)
: km 28,750 | 3,950,000 98,360 7,300,000 98,860 k7,300,000 72,301 |3,040,000

Ex¢avation
Erbankment

Conoretn works
Related structure
Hiscellaneous -

; . Ixrigation Cana!.

Structvre . . . .
Hain canal o 1,800,060 ' 15,730,000 6 470,000 2,190,000
Secondary canal 740,000 3,100,000 3,100,000 570,000

"9. Tertisry Systen ha 250 2,500,000 250 6,500,000 250 6,500,000 250 1,200,000 |
" Excavatien ) o ’ o
En‘ban?ur.ent
anoibt'& works
thés 4 tetal hﬁrks
Hiscollansous

]:0_. Diainage Canal km 48,214 .| 239,000 12,670 2',2.80;000 12,670 | 2,280,004 5,33) 169,000
" Excavation, combon
" Erbankment

Reia'te;i gtructuraes

X, Para Road - _ . _
Smbankqsent, oxcavatoﬂ : .

+

do - borresed
H,

Graval .pave.'nont
12, Land Preparation ha - 350 | 1,910,000 50 | 1,910,004 -
13, On Farm Devalopment - - ’ -

14, I.and Acquisition & 360,000 © | 1,250,000 1,300,004 200,000|
’ peneation .
land
Housge

L5, Deprscistion of ’ - ' - -
Machinedry & :
Equipment

) RSB PR, BH{HIC T ha th b L ALk p s
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M USE

EETEL (RREA)_

5, SULAWESY: {ﬁﬁd .

:—:‘16-

a5

) .cio_-- T

K R

Boya 1rxlqa_t_i.on

. pEoject.: .-

Halanao .{rrigation L

projact: (case-).)

.__'d.p -
{Casg-2}

Ghlfrang frriga~
tlon projece -
(Case 1)

SRR AR

17

Lo

— .

ﬂ'Mf'V' i 4 (ia)

10,000

D 26,0000, 5,

26,000

4,800

m E

*ﬁt

W |

X3

W

1

H

19,

_ Hioral works

T v ag)

Spilivay
Intakxe -
Eaxth works
concrete workd

Othors

v 17)

Physfcal Contigency

~ 18]

Englineering Secviced ~ -
& Mmlniauation :

Grand Total

0t | 3,600,000
21,664, 000)

100

23,900,004

18,060,000

2,240,000 -

o

79,050,904

20%  |15,800,000

“10%

104, 400,000/

94,850,000

U, 550,000 -

20%

0%

16. General Expense & - - - e,
- 'Otho:a o
7, pan - - - -.
! Diversion worke

Hafn & Cofferdans )

80,100,004
16,100,004
96,200,000

| 9,700,604

105,900,000

20%

7 H0,400,00;

J10% -

26,900,001

24,480,004

2,420,000

4,080,000 -

106 —~
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HAEMBE S MR N ) Fs, suanest B i de oo | e
N . Gilirang friiga~ | Padangény ln:iqa- i 4 Tltenranae ireiga-

B.. . 4 | thow projést T tion projict’ o * tion project

i : o i | icese-2yi AL (Caao wooo (Cage~2) {Caga-1}

3 %"ﬂﬁ CRCNAL N R T e |

ﬂiﬁ‘“ﬂomua) T 0000 . 420 - T 420 | 2,300

'r"J" ﬁ o Rl EETER [He Tan [AaTwh | na w6

I

Preparatorg mrks #00,000]. 250,00 S|, 80,000 - -1 200,000

Irrigacioa lforks

Punping station ' - - : - . {2,100,000
¢ivil worke n ) : . ’ | 950,000

Mechanicak & -~ C . : i 1,150,000
Electrical works .

gt

‘Intake Etrvctocg ‘ ) - 2,240,000 ‘ -
Dlyersion works B.5 ‘ ) 240,000
Batthworks | ‘w3, U 4.8 | 160,000
i Concrets works (R Fl wd Sp . 166 | 1,580,000
eiae, ¢ (Mass) . - : N
'Hetal works ton X : 75500 15@,000

e gy

Head redch
' Related structure
: HWiscellaneous L.§ ‘ : 110,000

Head Reach . : - | ' - : -
. Excavation, common : ‘
ao ,.rocfc
Erhankment .
" Conctoks Lining
: Related structuro
6. Main Canal tha¥ | 1,890 {1,000} {1,000} (1,913
[ ~ . ket 217,200 |k8,200,000] 104,500 | 4,180,000 104,500 | 4,180,000 163,000{4,400,000
Bxcavat_:ion, COMAON ] : : :
&, roe¥
Mmkn;ant,exc‘:’?tw
: | 'bo::fwe'd
: Concraty lining ’ . . ) R : .
o -do Eluma - )
- R.C
- P.C
~ R, hak
Mlatedf structuge
Miscellaneous '

; Lo tEE G yaa, sslion soEesa,

=~ 107 =~
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mie U§3

S, SULAWESI

(198

Harb) .

K

e

HANEL CHRER ).

# R i

Gilhrang irxigas
tion project
{Cage-2)

Fadangeng. ireiga
vion projest .

(Cage-y - T

_{case-2) -

do

Cenonae frriga
thon préject
{Case-k) ;.o

WA ERND

1979

do

do

- 'do

T L TR 5 i (he)|

10,000 °

4,200

4,200

2,300

woa "

g & #

TR

X

BhElEH

v

L0,

W1,

hz,
3.

14.

s,

" concrete works
Related structure

| Bebankeant

Secondaxy Canalg ™ | “{ha)
. km -
BKQRVOtiOﬂ

Exhanksent.

Hiscallaneous

Irkigation Canal

Strycture

Main canal
Secondary canal

L.§:
LS

Textiary Systen ha.
Excavation
En-bankmenr;
Concratae works
Gatos & matal works

Miscellancous

Dralnage Canal
Eacavation, comon

Related structures

Parm_ Road

Erbanknent 'oxc:\{ateﬂ

borrowed
’
H,

Gravel pavemant

do

tand Proparation

On Farm Bevalopeant
land Aequisition &
Conpensation

Land

Housa

Copreciation of .

Machinexy &
Equipsent

(755}

87,800 | 7,550,000

4,750,000

250 | 2,500,000

143,465 456,000

400,900

1) CR{EEIC D

1,259,000

BH HEF DR 2 ha

(417}
76,800 | 1,750,000

990,000
260,600

250 11,050,000

5,650 130,000

25¢ 36,004

200,604

{417
76,000

250

5.652

25¢

SDORBEHELL

)
L, 754050008

950,004

130,000

30,000

240,004

280,004

1,050,004"

(5

62,060 |1,320,900

"|1,276,000
230,000

250 ' 580,000

6,670

150,000

bOTHA

108 -

100,000{ !
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e _ _ nmir UsSs
EARBEA (HEED Y |5 SuLhvESt JaXal . de do d
H ) Gilira_m; fxriga- | Padangeng frrigas do Cenxanae iryiga-
I - - Eion project tion projéck. tion project
oo i : (Case-2) {Case-1) {Casen2) (Case~-1)
Tt opek A BB 1979 Cde do do
Lo — B MBS 1 i (ha) " %0,000 4,200 4,200 2,300
Al bl ww | me | % & AR
16 Genayal B_E_nse & ~ - -
others :
17, Dam - 12,800,000 6,950,000 -
! plversion works | 5 2,400,000] . ‘240,004
 ¥an & vofferdans - | B, 3,000,000
* spllivay : 3,500,000
i Intake 1,200,500 320,000
¢ Earth works - w3 3.6 160, 0013
Concreto works ud’ 80 | 5,849,000
Betal vorks ton 1,500,000 7,500 150,000
. Others -2 14209,000 240,000
11 % 173 o, 400,000 11,100,000 15,840,000 10,250, 060d
s, Physical Contingency 208 | 9,880,000 200 2,200,000 20% |[3,170,00q 20% | 2,050,000
{1~ 13) 59,260,000 L3, 300,000 o, 00,004 12,300,000
1:9. Englneering Sexviceqd - - 1ce 5,920,000] 0% 1,380,000 0% 1,84990,09 108 [. 1,300,001
h ;&___Aglministration .
i1 % 19} Grand '_i‘ot.al 655,200,000 k4, 700,000 20,960,000 13,600,600

- 109 -



W(a/ﬂ

S _ 20 axmmm
LB MES (ERSEA) |s. suuq'.s: ‘1980) < da FT e, dgl o
Sl T Ceata hriga- ’ IR I D
o % A tion project Mtqrnativq 14 |0 do 5he .
t - : {Caan) . o S
KX ¢ % R ) 1979 s rovg e
M—‘**——J__,L B #iha) 13007 "36,000 do b e 100
A .. I REN AN TR AR
1. Pieparabory Hoiks 270,600 210,004 -
j2.'__:tg_|;_igat10n Horks - - - (5211 13,904,000
3. Punping Statton (750 | 4,880,000 (1,070)[ 2,460,000 (167} | 3,840,004 - . -
o Civil works .8 1,760,600 1,010,000 1,584,000 .1 -
Méchanical & LS~ 3,120,000 1,450,000 2_,25'6,0'! 1
Bloctilcal worka . :
4. Intake structure - - - -
© Biveision works ’
Earth works S
concrete works {R.PY '
de [Hage)
Hotal worke
Head reach .
Related stiucture
. - Migspoliangous
5, Hgad Reagh - - (03 | 3,692,004 (losr| 2,976,004
| Excavation, coradn n- - 1,00 456,004 : - - i
do , roek ud 6.6 330,00 B
mmmnt nd 1,52 219,004
. Concréte linlng nd 70 | 2,008,004
Rolated structure 08 ’ 579,000
6. Main Canal {ha) {2,060} {1,970) C
) ke 206,000 [13,400,0004 168,000 | 4,530, 00 16,718,064
Excavation, common ' ) 2,322,004
o, rock 93,00d -
‘Erbarknoat, 2 CAVatY 2,188,000
o ,b"”‘;‘.""ed 5,551,004
Concreke lining 641,00
do flume
- R,C ' 445,004
- B.C 28,00
- R. bar 196,004
Related structuro 5,049,004
Hiecellanecus
3] meHJ( R, Ao HbnEes 4,

- 110 -
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Hfe Uss$

A |

87 sumuzst ( 19'@Q’

PEMPRNGK t'@&!

o

3

¥ ase

EYII TR

Ceqz anaa freiga-
tlon project.
(Casc-zi

" (Casex3)

{ attornative 1 e

do 58

BB W A {F R

UH-IE

do

198)

do

IE E

S

M~Aff'h B Bi(ha)| ;js,soo_ .

3,300 ..

36,000

26,700

B | R

e | we

A s

L

7. Sacon darg Canals

Sgcavation . _;'
Brbankmont
Colicrate works ;
Related structure
Higcallangous
4, Irpigation Candl

Structure B
EREMGIMES

Hain canal =
"Sacondary c¢anal

9, Pertisry Systes .
Exéavation i
Srbankinnt

| Coricrets works :
Gates & motal u‘ork.é
“Hiscellanaous .

10, Drainago, Canal

Excavation, common
,Evbankment .
Rolated structures

). Parm Road

Erbankaent 'e_xca;abed

borrowed

de - - H.

Gravel pavemont
‘02, undﬁPreE\gatii?n
‘h3, on_Fare pevelopmsnt
pd. Land Acquisition &
Coapensation |
Land

Hou&e

15, by xecintion of ‘
: H.achl hery &
; e ;

{600}
73,600

18

ha 250

(ha)
6,000

ol
w3

n3

ha 300
ha

L.S

) [ %

3,900,009

(570)

62,860 11,320,000

4,100,000
870,000

1,620,000

226,000

30,000

250,000

M) )

1,120,000]
230, 000

250 | - 580,000

6,700 100,009L

PSR, ﬂn'][to Nadd

§50,000]

LI 3

1,648,000

11,348,004
5,242,000
4,395,004
1,711,004

315)

{193} | 6,937,004

1,080,000

5,113,000

724,000

130 | 6,844,000

Licbd,

1,179,000

10,608,000

6,185,00(

5,082,000




_ns aan

ABHEWCE )

8. SULAWEST (Sakeil ¢

T iwinin_ oty

TEAR A (REER Y

&

Cenvanas dxriga-
tion piojeet.
feawen

- qcasgn3h

hteﬁrnﬂ._ﬁlvq J.:? 4

|

XL EREEE

1979

Cdel

1981

S0

. 6,500° 7

2,300

S g dee

25700 -

N AR B ina)
Y B

7.

18,
{1

19,

G, Ge"nu;a:l Expensd &

Cthers

ponn .

biversion works
Hain '&K coffordans
Sphhivay :
 Intake

“URaeth works
Concrate works
Metal works
Others .

{1~ L7}

v 18}

& hapinistration

[1 &~ 19}  Gramd Total

ehysical Contingency

Enginesring Serviceq

B

A

" boa,550,000
oy | 5,910,000
15, 460, 000

1w0v . | 3,540,000

39,000,000

0%

.

10,750,000

2,150,000 P -

4,200,000

N

12,300,000 -

1,300,600 ¢ o~

155,855,004

¥ &

S

E R

8,619,000

ks 61,000

| 8,857,000

| . 52,548,000

3,156,000

- 55,703,000

H
i
i

= 117 =
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Bl US$

o .

;.o

“Enipnion, QREL

Altgrnative 9a k2
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