5. WiBh S 10-46 (10° v Ee-)
6. M H B 4.08
7. WLEHERER 3.77
8. AEE#HXRER 1.84
9. # # 1970
& &t 118-.69 (10° v —)

HhEoBRAOENXHAALAEAEMNICTale 74 13 KRLTH S,
b = B/ #
ERBNEBEIVXERRENEOHMENM M Fig. 748 RTHKIC22 7 B
L
REHENEECELELIIBLIEIARELILTHORETREEL AL,
ZERERERORERILE DY TIMBEERET B,
BEBICHE, R, RHEBEESIRTH S,
BREOARETEOBEOITH 5,

1 % 2.16 (10° »¥—)
2. Wk, MW, BF 2.03
3. 6l R Rk 1.15
4, B - 2. 48
& &t 7.81 (10° vE-)

EhEFHAOFENXHLBELAEARINICTable LT A 14ERLTH B,
c) Sz F—LKHREHR
Moragahakanda REF OEFH 2 RH T2 DN LEME 26mnd 2 F
~ LKA REFOENKLIE % Table 7.4 15 KR T,
KADBRPHEITZIFr£L LEBERBIE660USS/KWEI S 0,900 » & — /KW
ET %,

7.5 MABOBEKREHE
751 MhADBOEHEBOEXS &

EFH A/ BEHEEHER, = YT MBERSFEORD —~2D TS
Oyl PTHBOT, eHELBTILAMNVEHEAR, vHELEOT DK
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DEMURFT yREZFRILREARTRELGH O, LS, FAO/UNDP
Report A L&z, ~StEBOBERRITEMNEMRL, B Report%
RE 7~ &% NEDECOReport i W T d, KA, EHE (System) ~DKDE
SHEIBEREILTOVEL, TOLd), TEHEOIPAMNVLEIHELZALTRICEL
T, KOAEZFXFHELTALIDDET B,

@ FISTOR KB, v~ Y= Y RKOFNNME Ak E LT 150 cusec
(4.2w/ sec Y ZH T LD E, BK 2,000cusec (56.6m /' sec) ZMREL L
T, TvxvYHEILHGKT S,

@ BEVBEHERXFTOFEFHAKEEL, UNDP/FAQ Report iCH 5
1,250 TAF (1.542x10° @ ) 28A b0 &Y B,

® K7 r2rMATOHKIE, SystemH, IH, MEHME ~, NEDECO Ropo-
Pt KTHBER TS BERKES18X10° 2 8kL, BDE, 7Ty rin
MdbDsd s,

@ Fat3ksoviTakEhnikh=~vz)EKFEOKkE, TryrryEORHK
ook eEE, = HF Ay LR, BHLTSystem G. D,
Dz RUA/DHE OREF %2 & 153.800ac(62,200ha) OB XBRARLZEN &
LTEHET 5.

® BHBCo0THEH, RKBLEOEECRLIVBEELANVOREZE S
D, REHCOLTHE, BRTELENEFABRH S LTHREL, EHML
BEONBVLVHAABUVREEZTIASLSLICT S,

7.52 hANOEBEER

MmABLEBEEBIC>TE, UNDP/FAO Report ( 1968& )Rk
CI9TTHELMDBIEVEMEN L Report B T4 oM, SEOHER
REGETYRTLE, 2y /WNEHBORKREZERT 5 & TableT-5-1
ODBBDENLE, RFBLFF2HEmMMB L LTHE, SEAFEZERELZTAT,
KOHAY EF 5,

BAEOESH 40.000ha ( 98.900ac) i3 ~T, HEHZHMEE L, Polg-
olla—Bowalenna ComplexiZ &b, SHBHFLL(BEIINEITEDOYRT LG
® 4.100ha (10.000ac) R D! ® 3.800ha ¢ 9.500ac ) OFAERBH 7,900
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ha (19.500ac ) &, EF7H AV Y - FLALIOBRTEDOVYR T LD1,D2
RUA/DOHBMIBE M 13,900ha ( 34.400ac ¥ » € HiZ Kantalai Tank F & @
BN oM Tk ER O 400ha (1.000ac ) © & 3t 62,200ha (153,800ac) %
AHEOPABWHEEH LT 5. M-D.-B Report & 9 5,800ha( 14.400ac?
ORBEWENLS, SO0OHWBECHEALLHEREALSEL, s L4—FHR MK
T H LTV LD+ URETCOEBRTHERAT AN L, TOLHER
FHOBRBICELTH, HILLToREOBUVAERLZMERL, BEEGERELHR
HeT20EMND 5L,

7563 E Xk EB
PADBWHHAEERE LSXBELEKEE, FfPOHBKEELZ S &1 A BICE
BT 3, FHoEBKE ( Evapotranspiration. HE#ME 4, ERKL

( Reference Evapotranspiration or Potential Evapotranspiration ) iCfE
W& ( Crop Factor )2 F LT, fEHOREBINICKRD 3,

EREMLE, BEORRT -4 - b e lfH T2 0L E, FFHFEE,
Hadnah, "ABMOCRELERASE ( Irrigation Dept. Land Use Division)
CBOLWTAAbLbRATHWEBES~Y > Y FRA ( Modified Penman Method) % £
At 3b0& L, 8F—4—&LTH, Mahailluppallana ® 7 — ¥ — %
EHYT 5.

SERAICIE, WEBAMALLTE, BHOEHIALEDELT, Kan-
talai» Hingurakgoda, Polonnaruwa, Elahera 2% 5 0T, EUMBOHHEHIC
2, ChooBHAIFoENEHERYT 5,

FHEEE, kfRe, HEHERETIOTHNACHET I bDET 5, M
EAICHTIEDTWEHI, USDA SCS Method R EOEHT 5, KEICH
TEAHEDHEBER, AWE B 4nn(MF)Fo L ERBOELENUR LD E 5 1T,
ARELS 25 4mn( IAVFIEEFNVCEDIC0.6T 2R L THSB L, &K 228.6
mm (94 ¥F)ETEB,

kBEORMERAKELTH, 1EZD 177.8nn (MFE L, HEHOHE
BKELTHE, 1YY B.inn (1.54VFET 5, KBHOBFZEHEKE, AZY
152.4mm (61 >¥F L HWEHOPLAMNVHELINNF LT 5,
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AkEzmRAOLSHKL, EHAB~BATIHECET 20 KEUTHRERK L
LTz, RAKBEO30 %% LTS,

Elahera T Augamedilla ®EHE I L, BEDOZ2 ¥ 7 S TH KT 5 Yada
Elati W 3HRE, 140 (1.6m)L0BKBRO0.3%LF 53,

PREOEHETICESWT, BEDE Tank Bl, BMEBICHAKE ( Diversion.
Requiremeut ) %R H 3 & Table T— 6 —20BLVTHE, BUmBEXL D
HAKkBRORAE, 1.91¢ sec/ha &35, D1.D2 . GRUA/DHERILE
UoHEAKEAR, B 28FM ( 1960~1977TEYDOEHEE L TE,1.78
X 10°7 ( 1,450 % 10%ac-ft) &% 3,

7.5.4 EREAKE

T o8 vyNg v ilESE, BUMOBKREHHET L, EX
BAkBE, TAKCRETR, 70, Y798 v ATE, 400ha(l,000ac)
%9148 2,183,206 (C1,770ac-ft ), 2 2 ¥4 —»BTi21,618.352
m{ 1,312ac-ft )PEKBE L B, RABEKBER, AKkERAELTRET S
DEHLETH2OT, AYNEZBHELLEAZBRATSEO0ET S, 70y
By s -~ v ACROERLKEE, 4: 1 TH50T, BUTHIOVEKE
d. 1.91 £/sec/ha ( 36.6ac/cusec YTH 5B,

755 KPEXHEOHER

BRI BTAIEKBEL &I, 4 77O 0peration® EB/ L TH
E28EM( 1950~1977T VO RNERTF -2 -%FERLT, =7 H~H v
FHLDKRRITHAEZT &, PHRBEEEER, W0-58L1u25, 7 Po-
st Polgolla—Bowatenna Camplex @& & LT, MR CHFEXBRR D
RHEKEESEHLTVWEHOELTO, FHNEREEITIL2.9LT 5,
BABEOMEROEH S, BEOFANGERRERET 5 & 84.29L75,

BLEOET -2 EHEPANVCERENBEEARREZEELTRRT 5L
Table 7T—5—30&BOLTH 3,
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756 MABOHE

MABVEAER, BRRTZERAELL, HROX Y FHABVRTHE
WHETH 3. ‘
BAESHG, BAKkE2Z0ozIRAL, EALTOLILOEHIE, %iE
L, @SFEHobOLAEKEEHBRL, HKkOoGEEZH 5,
REHBOISHEHMFEREE T OKEHE, 2kESoUEsT N, HE
SAEfEHIE, MBORR, AHKEOHRE, TOMBKICHAELEBR L Z{H
EH B,

HHAMIEHDI L, Polgolla — Bowatenna complex @ 19500 ac & Kantal-
ai OWHM 1000aciF, (MPETERINZ2b0E L, AHEEOHEASITE
Hdsd,

FRARLIRAEOBRBEKE (Yode —Ela )2 RAETHHETHO, BHilf
MTHERAKEEBAKTHRTHIMNBERKBEOREL, TRAMEEL D K
HALCHUYRGEROBNE 20N 30T, ThEishE, BEE2TOVBEKE
HOBEERER B,

v AT AD:

Kaudulla 2 ¥ 7 OERR KBRS SRR R KB ZF A L2 ORFHMIER
Stage E ~ {25 K& ( Branch No2 ) Z& Y, Stage V23, EXHEKE
{Branch Nol YEIE, $HELTHAL, TALOTHIEIFHRKBELHRIT S,

BABAARATHEE, BALLTHET Y, TEBARGEHAROBGRET
CEBHT I,

XRKEMLE, R4AOMBELCRUBURICGKEBELZRT, £+7 2 7K
KE B '

VAT LD?2

Parakrama Samudra®D: MK RHOBEHRA KBKEFAHL, T OD1 —dk
kB ( Dt —=North Canal ) & D1 —HKE ( Dt —East Canal ) D 22— }T
FHEMELITERTBHETS 2,

la—tE20—- RO LERRUABHLALY, HLoWm kg, KT
EZHAELTEY, BREEZTHOUVAEELGLVE X, 20— bTEKT S
&, BNEOEES, ETORETCTTLOT2 - VRERALL,
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Y AFAASD

AE~0XKFEE. BEEMECHE Kantalai # » 7 O0ERAKEEHAA
TAEIEUENSTULEN, BHMBAELHEGEOBRRTHLVEAKRTEZHM TL
FMBEETHE EE L,

WEBETI, Kalu Ganga @ LW BICHF L 2 » 72 EE L, Kantalai #
Y7 OWKTDH S Gal Oya: ‘U Aluth Oya DEFRKEZEH T 5 &£ #£IZKalu
Ganga BHQCURKHEEZT L, BAKBOLEDRAEEZDL L LYalaBORKER
BT 5,

ART S AMNOCAKIE, Mimeriya — Kantalai Yoda Ela®» 54 KL,
HFRKLTHEUPABORKERET 3,

Kalu Gange KB Lo KETHW 7.6 mile CEHELEZ&RN, FEAKE
TA/DHRICEKRT 5,

HEDHeen Ganga # ¥ 7 OFild, D1 HEOFHERBTHO, FRED
BORLMEZON, HiZYalafid, BB TE&HVOTHEBS v 7 ELTH
AL LTS,

BEVRARTFLEORPADBCHKS » VY -2 E2ERTHRIEFig.T-5—1~Fig.
T—5—30WMUTHS, PANVEROBED Summary CEHKRLT&H 5,

757 # Kk & B
BROBETHENNLITLEL, 70z 2 P EBEOoHKRKE, dAhEmile s
2> TMahaweli MiCfkchTcvsochasntzhomilil, £THERMNT
HO., TOFHERETL. WEHEFEETH O /Ao, Maha M i3, ¥
KICEKBAEERIDBEZSEHEU{ STV B,

AHEHBETH, ThoollELHE, HRERBREZEALSFILD, TEOT
FiME, BEHI, £, FEEEFICIOUEEZT L, WRAOCREH KK L L,
BMoA, BBRHEEIOETRIONIIRITDAHFERBICLVEKEIRALK
ZHH R L — XX Mahaweli W TS 3HHEET 5, FEBOFHRIT, =Y
FUYHBIRBOWTHREIEATHEEELONRT LS EHEHRKELZ T LL
tEDET B,
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SHmREKEEZ, KOLEEDTHS,

£ o BYHA VAT L HEER
Kalu Ganga D-1 11.5 miles
Thimbri Ela ” 7-5 ”
Ambagaha Oya " 8.4 "
Periva Aru D— 2 11.2 "
Sinna Ganga o 9.0 “
Uppn Aru AZSD 4.8 ”
Karappankadawela Aru ” 4.4 "
Teotl 56.8 ”

7.5.8 # M &
HMEEBE, T NTIr IO HETHE, o+ 7 rolEREGS

il { Common ) T&HO, YX7LA/DlEETNLD s HORHF (Medium )
TH 5B,
WERIHGULLESHLTAKL/B00~1/1000THY, Hiuvyr 276Dz 3 FE
BTH 3B,

EROBRERE 0.5 ac (0-2baY & L, 1 BRI S5KEE 2.5ac(1lha) %
Raxhs,

I REDOFEEREL3I0ft, L T0ft TH 5,
BEEKRE, ERZETEHICRMAHRIBHET B,
BEIEEHIOEHR~OHAMENTRLLIBCERT 2,
BHKEIREEOBENRBAAOBEEIROBH LB,

B &k B 93 ft / ac (70 m/ ha 3
B Ok B 80 u {60 m, ha )
2 iE 67 # (A0 m,/ha )

758 THAMERSEIEBELIERARFY
ITHOHBEEH I AAA VY FFLOET A2 10985KEL, BEESM,
THhITITICRTL, HGRERBE, Y20 KBEBEL 1.0 888 & LT, 1987
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F£4BERKAY 24D RFAADERT L, Y27 6Dz id, =X HE
oy A BENEEL, RAAMATEREL - NBENRUVLVOTRERIIT 3.

HEEHHE LT, EH{AFHRUCBRBROMANMEZ 1980~ 1981 &L,
IHFHMAR1982E» 5 1088 FENTEMET S,

IBKRUEFigT -5 -850EDTH 3,

IHHE, AED A3 4BFF W — (XEIN.2FF P )RS 4728
Bre—-(KE29.88FFr )& N0.680r - (KEG.08F Fr)d
&7 %, (Table T—5-6)

IFHOHEME, REAY 7 v »EFO LD THEMLTL IData for Cos-
ting, Jan-1979 1 ® 1978 £ 12 FOEEZHRB L 4,

AEABEORS S LRICL o 12,

THHEARFBHOIHEBREIRT -4, FENEEXRAIRXT-6-50D
HYOTH s,
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Table 7.2.7 Irripation Water Deficit Without Dam Condition
(Irrigable area 48,300 ha)

Million cu-m

YEAR e YALA SEASON MAHA SEASON
IR— Deficit % of Deficit IR Deficit % of Deficit

1950 935  120.46 12.9 560 -

1951 864 56.14 6.5 519 -

1952 897 33.84 3.8 641 -

1953 826  301.27 36.5 433 -

1954 906 55.46 6.1 498 -

1955 792 0.28 0.4 753 -

1956 934 440.12 47.1 492 -

1957 947  123.75 | 13.1 404 -

1958 901 - - 673 -

1959 905 84.91 9.4 340 -

1960 789 - - 459 -

1961 964 71.81 7.4 453 1.0 0.7
1962 903 7.45 0.8 441 -

1963 885 41.26 4.7 443 -

1964 913 73.16 8.0 641  11.41 1.8
1965 788 - - 399 -
" 1966 882 67.15 7.6 547 -

1967 968 79.57 8.2 435 -

1968 941  123.79 13.2 617° . -

1969 856 43.59 5.1 414 -

1970 867 - - 547 -

1971 856 - - 710 -

1972 872 157.67 18.1 565 -

1973 827  222.18 26.9 661  47.56 7.2
1974 874  285.15 32.6 718  73.04 10.2
1975 857  248.44 29.0 678 6.72 1.0
1976 888  424.54 47.8 578 -

1977 905 83.79 9.3 -

Total 24,742 3,145.78 C O 1,461.9 141.73

Average 883.6 112.3 12.7 5322.1 5.2

/¥ TIR: TIrrigation Requirements
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Table 7.2.14 Irrigation Water Deficit With Dam Condition
(Irrigable area 62,200 ha, irrigation purpose
anly, without Kotmale)

Million cu-m

YEAR o YALA SEASON MAHA SEASON
IR— Deficit % of Deficit IR Deficit % of Deficit
1950 1,184 - 725 -
1951 1,096 - 669 -
1952 1,131 - 826 -
1953 984 263.99 26.8 561 -
1954 1,199 - 647 -
1955 991 - 959 -
1956 1,208 444,11 36.8 637 -
1957 1,208 330.66 27.4 525 -
1958 1,143 - 868 -
1959 31,163 - 436 -
1960 1,008 - 586 -
1961 1,195 - 593 -
1962 1,149 - 568 -
1963 1,122 - 575 -
1964 1,158 - 850 -
1965 995 - 519 -
1966 1,124 - 709 -
1967 1,242 - 579 -
1968 1,203 - 80z -
1969 1,082 - 546 -
1970 1,089 - 702 -
1971 1,085 - 910 -
1972 1,109 - 726 -
1973 1,036 39.02 3.8 868 48.39 5.6
1974 1,112 485.22 43.6 915 22Q.2 24.1
1975 1,054 396.43 37.6 874 0.88 0.1
1576 1,133 510.60 45.1 733 -
1677 1,150 5.66 0.5 -
Total 31,354  2,475.69 18,908 269.47
Average 1,119.8 88.4 7.9 700.3 16.90 1.4

/% IR: Irrigation Requirements
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Table 7.2.15 Summary of Water Balance Studies

Case Case a Case b Case ¢
H.W.L. MSL 200 m MSL 195 m MSL 188 m
L.W.L. MSL 175 m MSL 170 m MSL 154 m
Total Capacity 1,110 million 900 million 658 million

cu-m cu-m cu-m
Effective Capacity 802 million 686 million 618 million

cu-—m cu-m cu-m
Irrigable Area 62,200 ha 62,200 ha 62,200 ha
Firm Power Potential 10 MW 6 MW 0

Average Annual
Power Output
Tustalled Capacity

66 M 183.0 GWH - owH - om
50 M 179.7 - -

45 MW 178.5 - -

40 My 176.9 159.6 -

35 My 174.7 157.7 -

30 MW 170.8 154.7 -

25 W 162.2 148.9 -

20 My 144.3 135.4 -

22 My 104.4"

Average Reservoir

Water Level MSL 190.60 m MSL, 184.77 m MSL 173.77 m

% Generated under reservoir water level higher than MSL }65 m, and
potential below this water level not counted because of limitation

of turbine design.
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Table 7.2.16 Results of Reservoir Operation Study When Impounding,

Satisfying the Water Requirement from Existing Farm

Land of 40,000 ha under the Project

Commen cement Time necessary Reached Time necessary Reached
No. of storage up 2; L.W.L. at up to H.W.L, at
onth) L.W.L. {(Month) H.W.L.

1 fct. 1950 3 Jan, 1951 15 Jan. 1952

2 Oct. 1951 2 Dec. 1951 30 Apr. 1954

k! QOct. 1952 16 Jan. 1954 26 Jan. 1955

4 Occ. 1953 3 Jan. 1954 14 Dec. 1954

5 Oct. 1954 Dec. 1954 6 Apr. 1955

6 Oct. 1955 25 Nov. 1957 27 Jan. 1958

7 Oct. 1956 13 Nov. 1957 15 Jan. 1958

8 Qct. 1957 1 Nov. 1957 3 Jan. 1958

9 Oct. 1958 13 Nov. 1939 16 Feb. 1960
10 Qct. 1959 1 Nov. 1959 4 Feb. 1960
il Oct. 1960 1 Nov. 1960 3 Jan. 1962
12 Oct. 1961 2 Dec. 1961 14 Dec. 1962
13 Oct. 1962 2 Dec. 1962 6 Apr. 1963
14 Oct. 1963 2 Dec. 1963 Mar. 1964
15 Oct. 1964 11 Oct. 1965 14 Jan. 1966
16 Oct. 1965 1 Nov. 1965 13 Nov. 1966
17 Oct. 1966 1 Nov. 1966 14 Dec. 1967
18 GOct. 1967 1 Nov. 1967 14 Dec. 1968
19 Oct. 1968 2 Dec. 1968 15 Jan. 1970
20 Oct. 1969 2 Dec. 1969 4 Feb. 1970
21 Oct. 1970 2 Dec. 1970 12 Oct. 1971
22 Oct. 1971 2 Dec. 1971 73 Oct. 1977
23 Oct. 1972 1 Nov. 1972 59 Oct. 1977
24 Oct. 1973 25 Dec. 1975 47 Oct. 1977
25 Oct. 1974 i3 Dec. 1975 35 Oct. 1977
26 Oct. 1975 2 bec. 1975 25 Oct. 1977
27 Oct. 1976 1 Nov. 1976 13 Nov. 1977

Total 150 522
Mean 5.5 19.3
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Table 7.2.17 Results of Reservoir Operation Study when Impounding,
Satisfying the Water Requirements from Beneficial Area

of 62,200 ha under the Project

Conmencemant Time necessary  Reached Time necessary Reached
No. of storage up to L.W.L. at up to H.W.L. at
(Month) L.W.L. {Month) H.W.L.
1 Oct. 1950 3 Jan. 1951 51 Jan. 1955
2 Oct. 1951 2 Dec. 1951 39 Jan. 1955
3 Oct. 1952 16 Jan. 1954 31 Apr. 1955
4 Oct. 1953 3 Jan. 1954 18 Mar. 1955
5 Oct. 1954 Dec. 1954 39 Dec. 1957
6 Oct. 1955 25 Nov. 1957 28 Jan. 1958
7 Oct. 1956 13 Nov. 1957 16 Jan. 1958
8 Oct. 1957 1 Fov. 1957 4 Jan. 1958
g Oct. 1958 13 Nov. 1959 17 Feb. 1960
10 Oct. 1959 1 Nov. 1959 5 Feb. 1960
11 Oct. 1960 1 Nov. 1960 28 Jan. 1963
12 Oct. 1961 2 Dec. 1961 16 Jan, 1963
13 Oct. 1962 2 Dec. 1962 7 Apr. 1963
14 Oct. 1963 2 Dec. 19563 28 Jan. 1966
15 Oct. 1964 13 Nov. 1965 39 Dec. 1967
16 Oct. 1965 1 Nov. 1965 27 Dec. 1967
17 Oct. 1966 1 Nov. 1966 &0 Jan, 1970
18 Oct. 1967 1 Nov. 1967 28 Jan. 1970
19 Oct. 1968 2 Dec. 1968 16 Jan. 1970
20 Cct. 1969 2 Dec., 1969 5 Feb. 1970
21 Oct. 1970 2 Dec. 1970 12 Dec. 1971
22 Oct. 1971 2 Dec. 1971 74 Nov. 1977
23 Oct. 1972 1 Nov. 1972 62 Nov. 1977
24 Oct. 1973 25 Dec. 1975 50 Nov. 1977
25 Qct. 1974 13 Dec. 1975 38 Nov., 1977
26 Oct. 1975 Dec. 1975 26 Nov. 1977
27 Qct. 1976 1 Nov. 1976 14 Nov. 1977
Total 152 758
Mean 5.6 28
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Table 7.3.3 Tentutive Financial Evaluation of Power Scheme

Scheme No. 2 3 4 3 6
H.¥.L. & Power 188 m 195 m 200 m
installation
Description 22.5 MW 26 40 28.5 66

‘\

Present worth of total cost {million US$) )
Capital cost 6.58 22.72 35.24 32.60 57.65

0 &M cost 0.84 1.71 2.57 2.10 3.55
Total cost 7.42 24.43 37.81 34.70 54 .20

Present worth of total benefit (million US$)

KW benefit - 10.82 18.88 11.64 31.93

KWh benefit 8.93 16.89 17.73 19.95 21.23

Total benefit 8.93 27.71 36.01 31.59 53.16

Net benefit 1.51 3.28 -1.20 -3.11 -1.04

B/C ratio 1.20 1.13 0.97 0.91 .98
Conditions:

1. Discount rate: 10 %, Base year: 1980, Period 50 years.

2. Economic life: 50 years for dam, intake, powerhouse and
afterbay weir, 35 years for hydro-turbine, generator and
transmission facilities and 25 years for alternative thermal
plant.

3. Power benefit to be expected from 1987 while dam construction
is planned to be commenced in 1981,

4. All secondary energy to come consumable in CEB system in 5 years
after completion of hydropower plant.
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Table 7.3.4 Cost-benefit Analysis for Stage Development

26 MW
. Future unit
St
age 26 MW one unit 26 MW + 26 MW (will ot be)
installed
Present worth of total cost
{(million US$)
Capital cost 23.64 30.45 25.21
0 & M cost 1.86 2.58 2.06
Total cost 25.50 33.03 27.27
Present worth of total benefit
(million USS)
kW benefit 11.50 18.61 11.50
kWh benefit 18.12 20,05 18.12
Total benefit 29.62 38.66 29.62
Net benefit 4.12 5.63 2.35
B/C ratio 1.16 1.17 1.09

Conditions;
1. Discount rate: 10 %, Base year: 1980, Period 50 years.

2. Economic life: 50 years for dam, intake, power house and afterbay
weir, 35 years for hydro-turbine, generator and transmission facilities

and 25 years for alternative thermal plant.

3. Power benefit to be expected from 1986 while dam construction is

planned to be commenced in 1981.

4. All secondary energy to come consumable in CEB system in 5 years after

completion of hydropower plant.
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Table 7.3.5 Required Major Plant and Equipment

Main equipment Capacity Quantity
Concrete plant 1.5 m3 x 3 1 set
Potable concrete plant 0.5 m3 x 1 1 set
Crushing plant 200 t/h 1 set
Bulldozer 32 ¢ 9 nos.
Bulldoger 21 ¢ 15 nos.
Power shovel 1.2 m3 8 nos.
Wheel loader 2 m3 5 mnos.
Bump truck 20 ¢ 40 nos.
Ordinary truck 8t 50 nos.
Crawler drill 15 m3/m 24 nos.
Air compressor 34 mj/m 12 nos.
Jib crane 14.5 t 2 nos.
Concrete pump 60 - 85 mj/hr 1 nao.
Agitator truck 3 m3 4 mnos.
Tamping roller 15 ¢ 4 nos.
Vibrating roller 81t 4 nos.
Pump dredger 600 ps 2 nos.
Fuel tarker 5,000 f 18 nos.
Grout pump 7.9 kW 3 nos.
Grout pump 3.7 kW 8 nos.
Grout mixer 3.5 kW 11l nos,
Boring machine 5.5 KW 18 nos.
Diesel generator 795G kW 3 nos.
Water pump for water supply $200, 37 kW 6 nos.
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Table 7.3.6 Main Construction Materials

Cement 100,000 tons
Reinforcement bars 1,300 tons
Structural steel 2,200 tons
Explosives 700 tons
Diesel (high speed diesel} 28,000 k1
. 3
Timber 8,200 m
Fine apggregate for concrete 150,000 m?
3
Coarse aggregate for concrete £90,000 m
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Table 7.3.7 Summary of Construction Cost of
« Moragahakanda Dam and Powerstation

(UNIT IN MILLION)

CONSTRUCTION COST

DESCRIPTION YEN RUPEE TOTAL
PORTION PORTION RUPEES
LAND AND RIGHT OF WAY 10.7 10.7
RELOCATION OF HIGHWAY 24.1 24,1
ADMINISTRATOR'S RESIDENCE & CFFICE 5.6 5.6
Sub-Total 40.4 40.4
CONSTRUCTION WORKS 152062 262.4 1,421.1
1. Preparatory works 416 7.4 39.4
2. Care of river 549 7.9 50.1
3. Main dam 4,617 66.2 421.4
4. First saddle dam 4,297 97.2 427.7
5. Spillway & stilling basin 434 15.4 48.8
6. Intake structure & anchor blocks 29 1.4 3.6
7. Second saddle dam 1,210 12.1 105.2
8. Powerhouse & switchyard 547 16.2 58.3
9. Miscellaneous 75 0.6 6.4
10. Hydromechanical works 1,474 20.3 133.7
11. Generating equipment & transmis- 1,414 17.7 126.5
sion

PHYSICAL CONTINGENCIES 1,365 24.5 129.5
ENGINEERING & ADMINISTRATION 1,314 23.0 124.1
TOTAL 17,741 309.9 1,674.7
4 . 1,715.1

GRAND TOTAL 17,751 3303 ===

(US$114.34 million)
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Table 7.3.8 DISBURSEMENT SCHEDULE OF [NVESTMENT
COST TO DAM AND POWERSTATION .

(UNIT IN MILLION RUPEES)

CLASSIFICATION 1981 1982 1983 1984 1385

Civil, Metal and G/E

cost including Physical

Containgencies 116.1 320.6 308.8 443.3 367.7
Engineering Cost 38.8r£l 22.4 22,3 22.3 22.4
Sub-Total 114.9 343.0 331.1 465.6 390.1

Land compensation & others 40.4 - - - -

Total 185.3 343.0 331.1 465.6 3590.1

Note: /1 : Including disbursement in earlier years

Remarks:
1. No conditions such as advance payment to the contractors,
detention money and premiam of performance band are considered

herein.

2. Totsl of 1,715.1 million Rupees corresponds to estimated cost
on 1978 price basis.
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Table 7.4.2

Installed Capaeities of Hydropower Stations

Firm
Name of Power Type of Installed Pesk Annual Energy
Station Development Capacity output  Output (GWH)
(MW) (M) Firm Mean
0l1d Laxapana Pondage 50(3x8.333) 50 221 284.4
2x12.5
Wimalasurendra Reservoir 50 (2x25) 50 99 101.4
Polpitiya Pondage 75 (2x37.5) 75 420 420,
New Laxapana Pondage 100 (2x50) 100 490  490.
Ukuwela Run of river 40 (2x20) 20 180  226.
Udawalawe Reservoir 5.94 (3x1.98) - - 7.67
Inginiyagala Reservoir 11.25(2x2.475) - - 33.
2x3.15
Total 332,19 295 1,410 1,562.47

Udawalawe and Inginiyagala power station are operated according

to the irrigation water requirements.

are not expected.

Table 7.4.3

And therefore ftheir firm energies

Installed Capacities of Thermal Power Stations

Name of Power Station

Installed Capacity (MW)

Kelanitissa {Steam)

Chunnagam (Diesel)

Pettah (Diesel)

50 (2x25)

13.6 (2x2.0
3x2.092

6.27 (3x2.092)

3x1.11)

Total

69.87




Table 7.4.4 Hydropower Stations under Construction

Name of Power Type of Installed Firm Peak Annual Energy
Station Development Capacity Output Qutput (GWH)
(W) (M) Firm Mean
Bowatenna FPondage 40 (1x40) 36 108 143
Canyon Reservoir 30 {1x30) 28 144 169
Samanalawewa Reservoir 120 (2x60) 111 420 600
Total 190 175 672 912

Table 7.4.5 Hydropower Stations under Flanning

Name of Power Type of Installed Firm Peak Annual Energy
Station Development Capacity OQutput Output (GWH)
(MW) {MW) Firm Mean
Kotmale Reservoir 150 (3x50) 117 380 411
Randenigala " 75 (3x25) 58 264 350
Victoria " 120 (4x30) 92 528 649
Moragahakanda " 26 (1x26) 16 66.6 145
Total 371 283 1,238.6 1,555

Table 7.4.6 Promising Sites for Hvdropower Development

Name of Site Name of River Caf;;ity gﬁ:iii FirTeﬁgirgy
Taldena Badulu Qya 14.5 48

Upper Uma Oya Uma Oya 25.5 95.5

Lower Uma Oya Uma Oya 30. 113.3

Maduru Oya Maduru Oya 4.5 -

Kalu Ganga Kalu Ganga 1.9 -
Fallewela Loggol Oya 10. 34.5

Heen Ganga Heen Ganga 7.1 25.5 (mean)

The Maduru Oya Preject is the one of the five large projects in

the Accelerated Mahaweli Ganga Development Programe.
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Table 7.4.7 Power Demand Forecast

Year Enerpgy Consumption Energy Generation Maximum Demand
{GwH) {GwH) (Mw)
1978 1157 1322 274
79 1287 1471 305
1980 1428 1632 339
81 1579 1805 375
82 1742 1991 413
33 1918 2192 455
g4 2107 2408 500
85 2311 2641 548
86 2530 2891 600
87 2766 3161 656
38 3021 3453 717
89 3295 3766 782
1990 3591 4104 852
91 3909 4467 927
92 4252 4859 1009
93 4622 5282 1096
94 5020 5737 11581
95 5449 6227 1293
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Table 7.4.8 Balance of Peak Demand

Peak Requi?ed Firm Peak Balance
Year Demand  Capacity Capacity
(an am) o a8
1978 274 324 364 40
79 305 355 364
80 339 390 399 9 Bowatenna ( 35 M)
81 375 431 427 -4 Canyon (28 MW)
82 413 475 " -48
83 455 521 " -%6
84 500 575 538 =37 Samanalawewa (111 MW)
B3 548 630 630 ] Victoria ( 92 MW)
86 600 690 747 57 Kormale (117 MW)
87 656 754 763 9 Moragahakanda ( 16 MW)
88 717 825 821 -4 Randenigala ( 58 MW)
89 782 859 " -78
a0 852 980 " -159
91 927 1,066 " =245

Table 7.4.9 Balance of Evnerpgy Pemand and Firm Energy Supply

. Actual
Year ?zﬁg?d g:::iz?i:nE?zgﬁg Balance Ge:zizf?in
Hydve Thernal Total (GWH} (GWH)
1978 1,322 1,410 220 1,630 308 0
79 1,471 1,410 “ " 159 61
80 1,632 1,518 " 1.738 106 114 Bowatenna {108 GWH)
81 1,805 1,662 " 1,882 77 143 Canyon {144 GWH)
82 1,991 " 520 2,182 191 329 New Thermal (300 GWH)
83 2,192 " 820 2,482 290 530 » n
84 2,408 2,082 " 2,902 494 326 Samanalawewa (420 GWH}
85 2,641 2,610 " 3,430 789 31 Victoria (528 GWH)
g 2,891 2,990 " 3,810 %19 0 Kotmale {380 GWH)
87 3,161 3,056 " 3,876 715 105 Moragahakanda ( 66 GWH)
88 3,453 3,320 " 4,140 687 133 Randenigala (264 GWH)
89 3,766 " " L 374 446
90 4,104 L " " 36 784
91 4,467 " " " =327 820
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Table 7.4.10 Balance of Annual Enerpy Demand and Mean Energy Supply

Available Energy Actual
Year Demand Generation (GWH) Balance  Thermsl
{GWH) {CGWH) Generation
Hydro Thermal Total (GWH)
1978 1,322 1,562 220 1,782 460 G
79 1,471 " " 1,782 311 0
a0 1,632 1,705 " 1,%25 293 0 Bowatenna (143 GWH)
81 1,805 1,874 " 2,094 289 0 Canyon {169 GWH)
82 1,991 " 520 2,394 403 117 New Thermal (300 GWH)
83 2,192 " 820 2,694 502 318 " "
84 2,408 2,474 " 3,794 886 0 Samanalawewa (600 GWH)
85 2,841 3,123 " 3,943 1,536 0 Victoria (649 GWH)
86 2,891 3,534 " 4,354 1,463 0 Kotmale {411 GHWH)
87 3,161 3,679 " 4,499 1,338 0 Moragahakanda (145 GWH)
88 3,453 4,029 " 4,849 1,396 0 Randenigala (350 GWH)
89 3,766 " " " 1,083 a
90 4,104 " " " 745 75
91 4,467 " ' " gz 438
92 4,859 " " Y -10 820
93 5,282 " " " -433 820
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Table 7.4.11 Main Parameters of Scheme No.3

Reservoir water level:

maximum 195 m

minimuem 170 m

me an 184.8 m

operation 174.4 m
Tailrace water level:

At a discharge of 0O m3/s 135.0 m

At a discharge of 100 m3/s 139.3 m
Maximum output 26 MW
Annual effective energy output 66.6 GWH
Annual mean energy output 145.1 "
Effective peak output 16.1 MV
Turbine: No. of unit 1

Design head 43 m

Maximum discharge 56.6 m3/s

Generator

Speed

No. of unit:
Capacity
Voltage
Speed

Main transformer:

No. of unit
Capacity
Voltage

214.3 r.p.m.

1

30.5 MVA

11 kV

2143 r.p.m.
1

30.5 MVA
132/11 KV
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Table 7.4.12

132 kY Transmission Line

Route length
Ne. of circuit
Veltage
Conductor
Earth wire
Steel tawer

lnsulator string

about 16 km

1

132 kv

ACSR (& 30/2.794 5t 7/2.794)
Galvanized stranded steel (7/3.3)
Galvanized angle steel

11 pieces of 10" suspension insulator

Table 7.4.13 Annual Disbursement of Station Equipments (10PRs)

1984 1935 Total

Equipment 71.69 21.69 93.38
Freight and insurance 2.89 0.88 3.77
Installation 1.18 4.73 5.91
Inland transportation 1.41 0.43 1.84
Installation 2.76 11.03 13.79
Total 79.93 38.76 118.69
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Table 7.4.14 Annual Disbursement of the Line Cost (106Rs)

1984 1985 Total

Survey and design 1.15 - 1.15
Materials (Tower, Conductor ete.) - 4,18 4,18
Erection - 0.74 0.74
Erection - 1.74 1.74
Total 1.15 6.66 7.81

Table 7.4.15 Disbursement Schedule of the 26 MW Steam Power Station (109Rs)

1983 1984 1985 Total

Generating equipment 151.82 26.8 178.62
Civil work 38.6 4.3 - 42.9

Erection - 10.76 25.12 35.88

Total 38.6 166.88 51.92 257.40
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Table 7.5.4 Summary of Construction Cost of Downstream

Development
Unit 1000 Rs
Ltem Total Foreign Local
A. Civil Works 403,959 157,387 246,572

1. Existing Land (Improvements)

Existing canal 21,203 8,576 12,447
Rehavilitation on farm 120,280 36,532 83,748
Angamedilla Anicat 22,531 13,374 9,157

Sub. Total 164,014 58,662 105,352

2. New Land {Development}

Preparatory works 15,360 7,680 7,680
Diversion works (A/D) 37,256 25,941 11,315
Irrigation canal 46,635 26,543 20,092
Drainage canal 17,323 3,709 13,614

Land development 123,371 34,852 88,519

Sub. Total 239,945 98,725 141,220

B. Construction Machinery 271,533 175,744 95,789
1. Existing Land 14,681 9,716 4,965

2. New Land 256,852 166,028 90,824

C. Land Settlement (Only new land) 68, 800 34,400 34,400
D. Engineering, Administration (A+B+C) x 10% 74,428 44,656 29,172
1. Existing Land 17,869 10,721 7,148

2. New Land 56,559 33,935 22,624

E. Physical Contingency {(A-D)} x 10% 81,871 41,219 40,652
1. Existing Land 19,656 7,910 11,746

2. New Land 62,215 33,309 28,906
Total 900,591 453,406 447,185
Existing Land 216,220 87,009 129,211

New Land 684,371 366,397 317,974
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Table

7.5.6

C.1.F, Prices (Dec.1978 of Machinery and Equipment

Equipment & Size & Quan- C.I.F.
Machinary Capacity tity Priceg Amounte
1. Crawler Tractor 180 to 200 H.P. 6 95,000 570,000
2, - do - 300 H.P. 16 150,000 2,400,000
3. Attachments to Crawler
Tractor
a. Straight Blade Dozer Av f;r both
classes of Tract 14 13,000 182,000
b. Ripper " 6 17,600 105,600
¢. Pusher Cup 1 3,900 3,900
d. Sheep Foot Roller Twin drum 2 §,500 17,000
4. Motorized Scraper 14720 cu. yd. 1 165,000 165,000
5. Water Truck with Sprinkler 1200 gls 2 25,000 50,0060
6. Crawler Mounted Crane (15T)
with Drag Line Bucket 3/4 cu. yd. 17 115,000 1,955,000
7. Rear Dump 15‘T 3 50,000 150,000
8. Farm Tractor (60H.P.) with A
Trailer (5T) 3 8,000 24,000
9. Lorry 5T 1 13,000 13,000
10. Motor Grader 120 to 150 H.P. 2 80,000 160,000
11. Air Compressor 600 C.F.M. 5 20,000 100,000
12. - do ~ 365 C.F.M. 5 17,000 85,000
14, Pneumatic Jack Hammers 50 Ib. 5 500 2,500
15. Wheeld Crushing and
Screening Plant 1/2" to 2.1/72" 1 33,800 33,800
16. Concrete Mixer 14/10 cfe. 9 9,000 81,000
17. Engine Mounted Vibrator 18 125 13,050
18. Road Reller 8 to 10T 1 22,500 22,500
19, Front End Loader 130 H.P. 2 50,000 100,000
Total $6,233,350

Rs93,500,250
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Table 8.1. Summary of Project Cost in 1978 Economic Prices

Particular Rs. million Disbursement
Head work:
Dawm, capital: 1,966.3 1981 ~ 1985
reccurent: 9.8/year 1986 —

Generating Equipment
and Transmission,

Capital : 146.1 1685 - 1986
reccurent: 2.2/year 1986 -
Sub-total 2,112,4 plus 12.0 /year

Down Stream Development

Irrigation Facilities,

Capital : 899,2 1980 - 1988
reccurent: 21.3 [year 1986 -

Social Infrastructuresll

Capital : 175.4 1985 - 1987
reccurent: 36.5 /year 1987 -
Sub-total 1,074.6 plus 57.8 /year
TOTAL 3,187.0 plus 69.8 /year

fl: only 1/3 of the total development cost of social infrastructures
required in the area.
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Table 8.5

Benefits and Costs for Alternative Analysis Cases

CASE A

Discount Rate: 10% J
Analysis Construction Costs: -+ 0Z

Conversion Rate for Foreign Exchamge: USS$ 1.0 = Rs. 15.0

i

1

|

; Condition:
X Shadow Pricing for Major Materials: considered
i

Oppotunity Cost of Unskilled Labour: considered

e —— .

Discounted
Amount at
Type of Benefit/Cost (R:ea;iiiggn) (0
BENEFIT TOTAL 3,204.5 (100.0)
Irrigation Benefits
-Existing Lands 1,667.3 (52.0)
-New Lands 909.1 (28.4)
Hydro Power Benefits
-KW Benefits 214.4 6.7
~-KWH Beneflts 413.7 (12.9)
COST TOTAL 2,332.1 (100.0)
Head work
~-Dam (Capital plus O & M) 1,295.7 {55.6)
~Generating Equipment and
Transmission 95.7 (4.1)
(Capital plus G & M)
Down Stream Development
=Irrigation Facilities 644.0 (27.6)
(Capital plus 0 & M)
-Social Infrastructures 296.7 (1z.7)

(Capital plus 0 & M)

B-C Ratio: 1.37
Net Present Value: Rs. 872.4 million
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Table 8.6

Benefits and Costs for Alternative Analysis Caszes

CASES B

Discount Rate: 12%
Analysis Construction Costs: f 0z

Condition: Conversion Rate for Foreign Exchange: USS$ 1.0 = Rs. 153.0
Shadow Pricing for Major Materials: considered

; Oppotunity Cost of Unskilled Labour: considered

Discounted
Amount at
Year 1980
Type of Benefit/Cost (Rs. million) (7)
SENEFIT TOTAL 2,390.8 (100.0)
Irrigation Benefits
~Existing Lands . 1,229.4 (51.4)
-New Lands 651.2 (27.2)
Hydro Power Benefits
-KW Benefits 193.5 {8.1)
-KWH Benefits 316.7 (13.3)
COST TOTAL 2,120.3 (100.0)
Head work
-bam (Capital plus O & M) 1,215.1 ) (57.3)
—Generating Equipment and 85.9 (4.0)
Transmission ) ’
(Capital plus O & M)
Down Stream Development
-Irrigation Facilities 581.3 (27.4)
(Capital plus O & M) -
—Social Infrastructures 238.0 (11.3)

(Capital plus O & M)

B~C Ratio: 1.13

Net Present Value: Rs. 270.5 million
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Table 8.7

Benefits and Costs for Alternative Analysis Cases

CASES ¢
Discount Rate: 10%
Analysis Construction Costs: 15% higher
Condition: Conversion Rate for Foreign Exchange: US$ 1.0 = Rs. 18.0
Shadow Pricing for Major Materials: considered
Oppotunicy Cost of Unskilled Labour: considered
Discounted
Amount at
Year 1980
Type of Benefit/Cost (Rs. million}) (%)
BENEFIT TOTAL 3,335.9 {(100.0)
Irrigation Benefits
-Existing Lands 1,667.3 (50.0)
-New Lands 909.1 (27.2)
Hydro Power Benefits
—-KW Benefits 283.7 (8.5)
-KWH Benefits 475.8 (14.3)
COST TOTAL 3,060.1 (100.0)
Head work
-Dam (Capital plus O & M) 1,730.6 (56.6)
-Generatlng Equipment and 179.4 (4.2)
Transmission
{Capital 0 & M)
Down Stream Development
-Irrigation Facilities 851.2 (27.8)
(Capital plus O & M)
~Social Infrastructures 348.9 (11.4)

(Capital plus O & M)

B-C Ratio: 1.09

Net Present Value: Rs, 275.8 million




Table 8.8

Benefits and Costs for Alternative Analysis Cases

CASES D
Discount Rate: 10%
Analysis Construction Costs: 15 % lower
Condition: Conversion Rate for Foreign Exchange: US$ 1.0 = Rs. 18.0
Shadow Pricing for Major Materials: considered
Oppotunity Cost of Unskilled Labout: considered
Discounted
Amount at
Year 1980
Type of Benefit/Cost {Rs. million) (%)
BENEFIT TOTAL 3,137.7 {106.0)
Irrigation Benefits
-Existing Lands 1,667.3 (53.1)
-New Lands 909.1 (29.0)
Hydro Power Benefits
—KW Benefits 209.7 {(6.7)
-KWH Benefits 351.6 (11.2)
COST TOTAL 2,261.9 (100.0)
Head work
-Dam {Capital plus 0 & M) 1,279.2 (56.6)
—Gen;rat1ng E?u1pment and 95.6 (4.2)
Transmilission
(Capital plus 0 & M)
Down Stream Development
—Irrigation Facilitjes 629.2 . (27.8)
{(Capital plus 0 & M)
-Social Infrastructures 257.9 (11..4)

(Capital plus O & M)

B-C Ratieo: 1.39
Het Present Value: Rs.§75.8 million
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Takle 8.9

Benefits and Costs for Alternative Analysis Cases

CASE E
) Discount Rate: 12%
Analysis Construction Costs: + 0% ,
Condition: Conversion Rate for Foreign Exchange: US$ 1.0 = Rs. 18.0;
Shadow Pricing for Major Materials: considered :
Oppotunity Cost of Unskilled Labour: considered ;
£
Discounted
Amount at
Year 1980
Type of Benefit/Cast {Rs. million} (%)
BENEFIT TOTAL 2,420.0 (100.0)
Irrigation Benefits
-Existing Lands 1,229.4 (50.8)
-New Lands 651.2 {26.9)
Hydro Power Benefits
~KW Benefits 222.7 (9.2}
~KWH Benefits 316.7 {(13.1)
COsT TOTAL 2,423.7 (100.0}
Head work
~Dam (Capital plus O & M) 1,411.2 (58.2)
—Generating Egu1pment and 100. 9 (4.1)
Transmission
(Capital plus 0 & M)
Down Stream Development
~Trrigation Facilities 668.2 (27.6)
(Capital plus O & M)
-So0cial Infrastructures 243.4 (10.1)

(Capital plus 0 & M)

B-C Ratio: 1.00
Net Present Value: ARs. 3.7 million
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Table 8-10 Cash Flow of Project Investment at Estimated Current Prices

HEAD WORK . _ : POWN STREAM DEVELOPME@T (Rs million)
Generating Equipt. & Irrigation Social

Dam Transwmission Facilities Infrastructure Total
Year F/C CaE?Eal Total %8 gy Cai?ct:al Total O Fﬁ:cag}éal Total % T7¢C Calf.}éal Tetar O 7 Ca?.}éal Total O Total
1 1980 - - - - - - - - 12.8 5.3 18.1 - - - - - 12.8 5.3 18.1 - 18.1
2 1981 148.8 88.0 236.8 - - - - - 20.8 7.2 28.0 - - - -~ - 169.6 95.2 264.8 - 264.8
3 1982 380.3 88.3 468.6 - - - - - 143.0 30.2 173.2 - - - - - 523.3 118.5 641.8 - 641.8
4 1983 387.1 70.7 477.8 - - - - - 189.3 95.6 284.9 - - - - - 576.4 186.3 762.7 - 762.7
5 1984 574.5 135.3 709.8 - ii6.0 7.1 123.1 - 73.9 144.2 218.1 - - - - - 764.4 286.6 1051.0 - 1051.0
6 1985 507.9 120.4 628.3 - 51.4 22,0 73.4 - 100.2 182.4 282.6 - 21.2 31i.6 52.8 - 680.7 356.4 1037.1 -  1037.1
7 1986 - - - 15.1 - - - 3.4 51.2 111.3 162.5 36.7 7.1 251.6 258.7 - 58.3 362.9 421.2 55.2 A476.4
8 1987 - - - 16.0 - - - 3.5 52.8 108.4 1e61.2  38.9 3.3 33.9 37.2 73.8 56.1 142.3 198.4 132.2 330.6
9 1988 - - - 17.0 - - - 3.8 32.6 58.4 91.0 41.3 ~ - - 78.3 32.6 58.4 91.0 140.4 231.4
10 1989 - - - 18.1 - - - 4.0 - - - 43.8 -~ - - 83.1 - - - 149.0 149.0
11 1990 - - - 19.1 - - - 4.2 - - - 46.5 - - - 88.2 - - - = 158.0 158.0

Total 1998.6 522.7 2521.3 167.4 29.1 196.5 676.6 743.0 1419.6 31.6 317.1 348.7 2874.2 1611.9 4586.1

1/: Escalation factors are assumed as follows:
1983
1978 1979 1980 1981 1982 onwards
Local Companent : - 12.2 7.9 7.9 6.3 6.25
Foreign Component : - - 8.0 ——m— 5.50 (%/year)

Escalation factors for Q&M are determined based
on the assumption that the cost comprises 20Z%Z of
F/C and 80% of L/C.
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Table 8-11 Cash Flow of Project Investment at Current Pric&sl[

HEAD WORKG i : QOWN STREAM DEVELOPMENT (million yen)
enerating Equipt. & Irrigation Social
i Dam Transmis§ion Facilities Infrestructure _ Total

Year F/C Cai?gal Total &M F/C Cai}éal Total O&M F/C Cagiéal Total &M F/C Caz?éal Total &M F/C Cag}gal Total 05 Total
1980 - - - - - - - - 166.4 68.9 235.3 - - - - - 166.4 68.9 235.3 - 235.3
1981 1,934.4 1,144.0 3,078.4 - - - - - 270.4 93.6 364.0 - - - - ~ 2,204.8 1,237.6 3,442.4 - 3,442.4
1982 4,943.9 1,147.9 6,091.8 - - - - - 1,85%.0 392.6 2,251.6 -~ - - - - 6,802.9 1,540.5 8,343.4 - 8,343.4
1983 5,032.3 1,179.1 6,211.4 - - - - - 2,460.9 1,242.8 3,703.7 - - - - - 7,493.2 2,421.9 9,915.1 - 9,915.1
1984 7,468.5 1,758.9 9,227.4 - 1,508.9 92.3 1,600.3 - 960.7 1,874.6 2,835.3 ~ - - - - 9,937.2 3,725.8 BH63.0 - 13,663.0
1985 64,602.7 1,565.2 8,167.9 - 668.2 286.0 954 - 1,302.6 2,371.2 3,673.8 -~ 275.6 410.8 686.4 - 8,849.1 4,633.2 13482.3 - 13,482.3
1986 - - - 196.3 - - - 4.2 665.6 446.9 2,112.5 477.1 92.3 3,270.8 3,363.1 - 757.9 4,717.7 5,475.6 717.6 6,193.2
1987 - - - 208.0 - - - 45.5 686.4 409.2 2,095.6 505.7 42.9 440.7  483.6 959.4 729.3 1,849.9 2,579.2 1,718.6 4,297.8
1988 - - - 221.0 - - - 49.4 423.8 75%.2 1,183.0 536.9 - - - 1017.9 423.8 759.2 1,183.0 1,825.2 3,008.2
1989 - - - 235.3 - - - 52.0 - - - 569.4 - - - 1080.3 - - - 1,937.0 1,937.0
1990 - - - 248.3 - - - 54.6 - - - 604.5 - - - 1l46.6 - - - 2,054.0 2,054.0

Total 25281.8 6795.1 32776.9 2,176.2 378.3 2,554.5 8,795.8 9,659.0 18,454.8 410.8 4,122.3 4,533.1 37,364.6 20,954.7 58,319.3

1/: Escalation factors are assumed as follows:

1978 1979 1980 1981

Local Component : - 12.2 7.9 7.9

Foreign Component : - — 8.0

1983
1982 onwards
6.3 6.25
5.5 (#/year)

Escalation factors for O&M are determined based
on the assumption that the cost comprises 20% of

F/C and 80D% of L/C.
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