Table H.4.4 (1/4) SUMMARY OF CASE IV STUDY

Condition of study

()

"H.¥.L. El1. 195 m
LY.L, El. 170 m

‘Firm power 6,000 k¥

Installed capacity 26,000 k¥

After Kotmale

H- 41



Table H.4.4

A KQRAGANLTLMAL POMER STATIOR

(2/4)

SUMMARY OF CASE IV STUDY

& MONTHRLY MEAN POWER QUIPUL [N MY

YEak

1954
1944
1932
1933
1ot
1958
1954
1952
1e58
18%¢
1984
1981

1982

1943 ..

1984
1945
1944
V47
1948
1989
192¢
1971
1922
1973
§91%
197%
1978
PRTT

TaTaL
KEAN -

648,54
23,15

e

5. %
20,14
24,00
21,27
21,88
28,00
23,59
15,85
3 ,AT
24,90
8,00
15,88
26,00
24 .90

24,00 -

1,04
2y, 32

16,00

26,00
74,50
25,40
28,00
25,15
24,00
2,43

5,60
26,70
23,05

437,38
23,48

o ®ORAGAMAKANDA POVER 57atlox

a MORTHLY ENERGY QUTPUT

TLAN

1950
1951
1952
1933
1954
19558
5936
1087
1758
1959
940
1961
1982
1983
198k
17965
1954
1967
1988
269
1970
1974
1972
1973
1974
-1%75
1974
te77?

TOFAY
HELM

EEL)

482,51
17,23

17,487
12,44
17,02
17,47
17,47
18,584
17,67
1P AT
16.%0
17,47
13,00

4,03

15.9%.

14,83

tif,28
13,78

MAR APR
5,80 24,43
18,19 8,%%
24,80 13,50
13,39 3,00

ook 13,70
28,00 . 28,00
19,580 14,78
19,37 18,88

24,00 18,00
23,28 22,08
b, 00 28,90
17,29 11,22
19,3 21,40
25,33 26,00
[&a% 1] 13,75
T 19,91
19,480 24,30
I8 1} 18,25
5,11 14,42
25,12 LS TY
23,99 28,00
24,51 268,00
2382 .
25,99 33,81
12,76 16,48

§, 00 8,00
19,2% §1.07
20,45 14,77

514,79 s29.17
10,54 18,90
ia 1909»wNH

HAR 5]
11,86 17,39
12,04 4,73
18,30 .43
13,48 4,32
5,98 11,34
19,3 8,77
14,89 13,%0
146,58 13.k2
19,1 18,72
17,48 15,90
19.5%% 18,72
+3,2% 5,08
14,14 13 A1
89,01 18,72
19,34 9,90
16,21 16,59
14,61 18,72
18,38 43,13
11,24 1,97
18,8% 12,43
17,85 18,72
18,24 18,12
17,72 s,
19,34 17,00
9,50 11,61
LN Y 5,32
14,32 12,29
15,99 13,852

k28,58 3st,00
15,3 13,4

1,15

13,29

Hay

L RL)
11,45
15,17

v,88
19,80
1934
§i, 36
10,88
F1F 3L
14,58
15,04
18,33
A9, 14k
15 %0
16 18

& R0
192,34
19,34
19,34
19,34
17,82

13,00

11,56
15,20
3,00
4,83
7T
1N

L9, &7
14,30

JUN
I8, 00
3,20

23,38

4,00
24,00
14,85

8,407
13,38
L7
20,92

R AN

25,88
2y

24,00
28,00

28,79
24.n0
5, D0
24.00
24,00
16,58
14,4}
23,8
14,10
LSS
§,19
3,90
20,57

551,02
20,04

UK

17,33
14,9L
18,28
1,32
18,72
13,57
5,81
1,0%
15 68
15,04
12,81
14,49
14,48
8,17
18,72
17,85
15,72
14,72
18,72
A, 72
11,94

13,49

14,87
11,39
6,08
8,42
437
15,59

403,93
Th,AY

Wt AU
25,51 9,92
4,90 2,29
28,00 28,42

4,00 7,03
26,00 22,88
28,00 19,58,
Tt 4,85
10,08 0 14,32
16,00 131,47
8,07 21,08
25,00 Y32
28,00 . 25,88

28,00 25 49
4,00 0 ¥r,02
IS E T e ¢
25,89 - 19,20
28,00 19,0
ey Lt
26,00 2.10
26,00 13,30
28,00 @ 24,32
24,00 22,3
26,00 20,04
&.33 491
9.,3% 10,74
9,08 10,48
4,00 8,84
21,70 72,81
883,48 818,27
0,78 18,1
L alg
1902 ERPLT
19,34 15,59
19,36 13,47
Y 5.1
1930 17,00
L1795 TR TR 11
5.29 - 5,0%
T80 1,68
17,38 11,84
17.9) 13,88
19,34 18,88
1930 13,18
19,36 13,22
19,3 17,87
16,46 16,96
19,36 16,29
19,34 14,37
15,83 18,19
19,30 18,45
192,540 11,64
19,34 18,10
19,346 16,62
L2 LI T 2
V72 5,43
6,79 8,00
6,74 7,92
[ Y 5,09

14,14 184,97

35,73 34 11

IR

- 42

3,12

$tp

1@,13

14,510
16460

2,00
22,91
FRT
7,44

4,00

LETRE
14,51
15,10
LT

10,86 .
12,37

18,74
15,23
R 1)
10,39
14,13
3,97
15,21
1.9
11,68

6,00
17,48
10,38

5,00
A, 11

LE4 IS T

13,348

19,61

13,33
10,57
17,88

7,20

8,06
12,05
10,98

15,48
10,17

13,04

289,77
¥,8%

oct

14,99
21,02

2.4}

13,74
fi,07
b, 81
L3
12,70
.
4,90

L 6,00 .
3

20,%0
06,42
14,9}

8,00

4,00
4300
15,37
5,00
¥3.30
24,00
4,90
4.00
T.70
1,97
¥8,37
4.00

01,33
14,3

oct
1,8
15,84
14,85
11,74
10,47
12,84

12,34

8,38

15,29
15,49
111
[ Y
(YR Y
5,48
10,88
LT
17,74
13,54
(I Y
bykb

i3
12,18
[P Y |

298,.7h
10,487

5.9
21,5}
BTN Y
24,00
4,00

9,43

1,98
£5,52
15,57

. 26,00

450,58
18,54

HOY

13,17
L2
16.0)

11,75

16,28
18,42
10,34

PR
17,24

N
16,72
10,83
18,72

4,52
18,12
17,49

4,37

L.32
11,48
15,54
12,58
18,72

4,32

4,77

5,72
131,17
1,43
L1872

3N
1,8

bet

LR
6,00
20,9

RATEL:
16,04
28,00
t6.71
32,83
23,32
24,00
4,00
26,00
14,00
28,00
22,51
25,00
24,00

24,00

S 14,00

1h,00
18,00
16,90
té, 00
13,00
W,1e
17,81
18,57
26,400

627,01

12,}9

DEL

1,09
19,34
13,58
11,40
1,93
TR
12,43
14,88
17,35

1%,34.

19,34
19,34
19,34
19,34
14,75
19,3¢
L1 19
19,35
19,3¢
19,50
19,3
19,34
19,54
AT
10,56
13,92
15,02
19,34

L8650
LY

TOTAL

234,57
241,70
T 244,37
133,94
230,40
FHI I T ]
175,02
189,54

275,88

e, 7o
24,413
252,44
7,68
204,08
28 13
2,02
239,49
259,32

L T Y

[EL N
25,07
CERY LS5
S238.57
189,32
134,78
124,35
154,04
204,80

BL7Y . B8
2,28

TOTAL

170,47
156,24
19%,%)
111,84
187,75
29 .49
£26,38
113,90
201,4)
177,12
209,20
184,52
202,70
191,39
LLY Y
149,15
174,30
1nZ,87
a5, 4%
181,32
200,74
111,585
i88,2%
1ITL R
112,47

48,88
114,77
179,81

725,89
168,13

gy

19,94

RN 2

22338

12,79

19,20
EAYSY
14,28

ILYRR

22.9%
e,y
V.87
21,06
Y.L
22,17
2F.00
ke, 10
19,98
1048
1,20
10.14
2,92
FATR R
2,0
14,78
12.30
10,11:
11,84
20,57

339,48
19,27

HEAXN

1,22
13,00
14,33
9,32
13,93
16,87
19,34
10,33
14,77
14,76
17,43
1%.%8
14,89
14,20
148,04
T4, 18
16,57
15,52
1%.67
1.1
14,24
AT.el
16,02
13.17
9,37
1.40
LN
14,92

AL NRA]
Ye.08



Table H.4.4 (3/4)

¢ HORAGANATANDA OAY
& HOATHLY RELEASE t4% HILLIO0M CUSEC METERS

iial:

1950,

1354
1982

1953

BRAL)
1953
1954

1937

1954

1959 -

1960
19814
1962
REI N
L
1944
1944
1947
1948
L1989
1979

1971

1972
197%
191
1975
1978
1977

JAN

138,09
BRI
134,09

133,24

TS
130.,9%
138,90
61 ,A2
150,09

RIS

130,09
150,09
150,09
$30,09
150,09

83,68
139,09

139,09
130,09

150,09

13¢,9%

150,09

135,09
1% 00
188,04
111,08
141,80
1t 92

toraL 3gas, s

Hiak

iv2, 30

fep
133,87

e
35,54
119,93
126,68
ATY, 5%
152,
108,70
123,12

13334
a7
REIRT)
113,38
138,54

132,58

Ta3slse

339,10

(127 A9

AR
113,%8
134,08
143,24
159,38

30,28

133,78
152,48

320280
13,2t

& MOTAGLRATANDE OAw
&+ MONTHLT 3PjLYL OUT JH XILLEOY fualdc =ETgRsS

TEAR

1930
1054
1952
1953
1934
1953

1254

1957
1¢5%8
1939
1960
1961
1942

T1%8)
1964
1945
1906
1987
1968
989
1970
19
1972
1973
1974
1975
1978
197

TOTAY
MEAN

ERL]
6%,04

0.
155,01

2OREA 20
71,04

(4]

o,

2250
91,30

163.30

0

152,50

119,77

[T
162,14
144 Ap
RN

50,28

150,09

187,12

189,19
149,47
151,01
150,09
102,89

BRI

14T, 00
430,99
1.l A%
13,82
146 49
83,87
149,39
[RLINY]

TENE)

RLLIS 1
144,99
11E,1%

54,33
149,03
LYY A

3849, 89
130,3%

Han

SUMMARY OF CASE IV STUDY

aPx

HIRY]

39,4k
7a, 8

14,48
.04
13,25 .

187,99

152,90
183,23
142,59

145,24
4,70
20,20
143,25
rr 2T

EREL ST

A%, 2%
103,07

2N

101,98
e85, 2%
145,235
138,42
14n,0t
182,91

35 08
140,33
1ee 47

3328 ,51
tid, 73

260.19
?.27

HaY

Th,5%

97,84
117,83
118,17
145,47
150,09
155,27

24,28
50,09
150,43

RIINI:

128,89
134,09

123,99

125,98
3N
149,44
164,44
171,47
149,47
134,49
139,49
Yok, 4%
138,38
99,02
81,08
38,49
143,18

d3za,vy
126,00

Jux
149,56

149,546,

a3, 13

Sh,Y3
191,56
19%,18

71,98
135,63
130,41
135,34

99,49
146,58
Ahe, 28
159,93
145,46
ARY 0T
148,36

183,56

16%,34

161,54
22,90

104 ,2%
159 8¢

133,18

74,98
By .94
54,57
139,79

3381,78
122,92

H- 43

JUL

178,82

182,74 .

141,95

56,72

173,54
S8, %
53,5
22,44
\Ag, 37
1oy, 82
130,31
188,37
175,72

188,40
S13a,91

199,74
198,82
139,%¢
1851
13,47
LIS
‘163,48
18 10

38,48

88,54

43,9

$7,27

144,00

ALTZ.Y
1,02

(144

150,33
130,92
195,44
7T1,1%
151,14
118,48

£3,09

93,09
73,74
149, 0

106,19

131,44

130,43

33,48
W2
125,18
A5, 14
130,482
154,48

107,94 .

150,74
133,48
151,48
2,47
2985
#5,0
53,44
108,88

3549, 4
127,00

E334

110,54
113,23
103,78
71,32
KRR
Ay, 24
46,33
33,%0
B4, 00
131,88
85,37
135,12
8L A7
17,83
10%,36
94,77
85,13
Thd, 2%
98,37
54,02
92,94
101,13
88,15
[T Y]
111,25
94,29
51,67
114,23

2384, 02
8,29

oLt

149,954
165,54
144, %4
138,18
LY N YS
139 ,k2
LIPS R]
117,00
133,03
L2
130,09
56,74
122,48
V36,56
99,39
38,24
L2 0
L3, 7¢
101,98
3311
i, ob
150,09
43,87
51,1
59,32
116,28
184,21
37,48

TAGA, 30
190,30

3%.98
3,18

oY

133,12

14,98
134,08
129,71}
AN, 82
145,01
123,07

V9,47,
139,32

k2,11
148,25
85,67

128,74
120,92
TN

959,18
105,49

213,85

444,83
15,88

HEL

ITTS

152,44
134,91
114,30
102,14
197,09
REEIS )]
148,72
137,58
152,83
150,09
150,09
13,09
130,51
163,40
150,09
154,79
154,42
130,84
130,09
157,38
150,09
S133, 0
123,79
120,49
132,71
124,94
150,09

393y .a2
U, 39

227,85
31.58

_10TaL

1564,37
1379, M
1837,93
1222,98
ALBY A2
1853,97

Casd,
C1566,13

1422,30

T1962,85

14623 ,43

I IM

18127,49
1599,99
161797
1849,72
1306,72
1381,19
1402,93
150%.84
VBTV LG
1640,82
18z, 01
1383, 8%
1122,22

j0d1,89

1248 01
1618,07

Li823, 94
TEINT

8335,53
228,05

REAN

130,53
114,92
134,08
S101,.9¢
12048
138,2%
112,35
185,84
13507
130,22
133.3¢2
125,33
156,79

. 133,33}

135,8)%
121,40
129,54
178,43
153,34
12547
138,09
138,38
123,30
118,29
110,18

88,49
193,73
P34.50

31584.1)
124,48



Table H.4.4 (4/4)

o HQRAGRHAKINRL BN . .
bowQRINLT RPSFRYGIN WATER {IVFL 1N wETERS
C AT IHE END NF VHE MONTH )

TEat

1959
1951
1932
1951
1954
1243
1954
195t
1958
19349
1940
1981
952
1943
LI
194%
1944
1987
1958
1989
1970
1971
Very
. 191}
1578
t9s
1978
1977

4w
193,00

147,88
195,00
185,15
149,52
193,00

148,10

A, 44

135,0¢.°

194,74

S 19y, a0

195,00

195,00

195,00

193,00

158,43
195,00
195,00

195,00

195,00
133,00
195,00

195,00

196,40

37,38

176,29

185,73

129,01

TaTaL 5354,39

KEAN

195,37,

fea
192,48

190,54

193,00
181,72
189 414
195,00
182,90
BLETRN]
19087
L8
195,40

195,00

193,10

193790 .

19%.n0
S189,92
1ah, 54

195,00
SIS

194,44
195,00

195,00

192,58

TARLYE

1173

173,22

187,74
185,01

$337,28
198,54

Wik

194,07

EEINT!
e20M
L7, 83
198 10
195,00

140,91

129,02
293,00
| LA

193,00 -

193,00
194,44
199,04
195500

1RE 76

195,00
195,00
AR

RN Y]
195,00

195,60

189,32 7
LIS LA

124,20
172317
17R,9
181,29

§294,92
139,18

'SUMMARY OF CASE IV STUDY

APR

191,19
RL NS

ERE T T

L7y, Vs
REIN
195,00
ATLW L
1Fe, 74
194,00

134,82

19400
193,90
193,90

198,00 .
19k, 30
LIRS

LLT

REANYY ]
AT 5N
193,75
CA9S, 0

193,00 .
J1sAL2r.
128,82

138,00
185,05
1A, 7
172,82
173,26

178,17

s280,12
184,58

LY}
9,13
192,59
193,00
ATLI0
19288

95,00
74,20
RN IN
194,00

gar 11
193,00
195,00
194,49

194,43
192,78

191,45
191,68

190,44
192,05
191,91

193,00
195,00

A7, 70
174,20
174,20
183,21

5244,71
185,10

Jun

LA

191,06

el e

172,84
180,29
195,00

128,20

TN 20
R L
REFPRY
BRI

194, 5¢ 7

195,00
192,17
159,70
1921t
187,32
A8 42
149,49

ITIITS
1oL, 78

188,51 .

174,20
174, 20
124,20
172,80

186,94

§231,28
184,83

149,51

Hiy

188,91

143,50

TA90,9)

VFYLA2

14878
192,42 .

AL 20
174,20

REINT
CansL 2k

19309

191,99
92,4

190,5%
TR L2
143,04
144,07
108,57
ALLISL!
185,02
191,90

192.460

A3, 08
120,20
APy, 20
76,20

BIs IR

182,49

41A2,02

183,07

Ave

iﬂﬁ_ﬂ?r

REToed

175,20
188, 4%

HITS
184,22

H- 44

185,07

STeL 52
183,73

Qcr

179,99

CABA YL ]
N B

REEN 3]
147,32
194,85

CATL 20
iTh, 20
L 192,43

1AL, 57

[LINTH
RTINS
I

4
189,29

CABALYS
492,08

147,09

RITHTE
184,45

192,09

T191.40

195,00
138,50
112,93
A74,20
174,20
V74, AY

194,48

$212,ty
144,14

OV

11?5,tz

%), 08
189,24

TINTE

185,19

193, 54
17840,
AR
AT IINEY
193,00 .

191,34

93,18
195,60

133,00
198,00
198,83

188,54
%5 .mo

[LTT

[ETR TS

191,71

ieh, 00

194 ,0%

195,00

192,71

LA

VELL 70
180,81
183,47

195,00

5292,%4
149,02

134

AT

195,00
187,53
8348
198, 37
139,80
(LRS!
193,00

95,00
195,00
193,40

95,00

10,19

195,00

9% ,00
193,00
198,00
193,00
195,00
§93,00
195,00
182,348

173,33

143,46
190,42
195,00

534788

190,99

T0TAL,

2225.45.
RS

2299 %2

IR A
2o 11
R T LA
2131 .34

S LTI 1)

XY IR T
242,00
2339,48

1320.%%

- 23ee, 01
R
ATV

ETLIRI
[EL44% 3]
F2RY A%
2287 10

EFFTLIST

[T 3
211%,94
2235.58

S 289,71

103,48

FATE0 ¥ 2R

21k1 &%
252030

4310319
2253,89

THEah
185, L8
[YERETS
191,43
AF7, 88
189, B8
191,84
127,8}
174,43
193,60
1A, 5%
194,97

T 93, 3A

19408
192,82,
197,09

. 198,53

T ]

:'1h0_g1

190,59
194,52
193,52
R
187,97
179,98
175,38
125,28
174,89
1A7, 49

$238,080
187,40



Table H.4.5 (1/29) DETAIL OUTPUT OF'CASE‘iI STUDY

COndition of study

(1) H.0.L. El. 187 m

(2) L.W.L. El. 150 m

(3) Firm Power O kW

(4) Installed Capacity O k¥

(5) Irrigation purpose only

Before Kolmale

All the computer ouiputs of Case II study are mentioned in this
Table. OQutputs concerning the existing tanks are also available for

the other studies with Moragahakanda reservoir.

il - 45



DETALL. OUTPUT OF CASE II STUDY

u!‘-e--.o.nnqthn-tllllalltt
{ YEAR @~ 1R8] ) aeaenuatad
EliIQ"li!lilllliilﬂﬁktl‘ll"——. e

Table H.4.5 (2/29)

.uunu--u-.uu.un.u..nuun-nunuun.u.nu.unuuunnuunul
andesnedss RESERVOIR AND TANK OPFAAYVIQH FOR HORAGANAKANDA [RRIGATION PROJECT
———-"--—f--—v—-—ﬁnlaﬁllililllS\la!lnaizlliilintlﬂtlgllintlAalil.ltl!a!ulalktﬁl&ékh"‘!lhki*lll“-

b T R L e T

P L]

N --_..-_...--...._..-........._....-...._--.--.,.“-_-....-..-.-..-.-ﬁ......--‘...-.--...-..-..--_- L seet octY NOY PEC
Criws ,,
- VERLEh FLOM THE BOLEALEL e e e Sy TR T WYY IOrTY 53 .
T Huw%“‘ LR 34,00 <700 (§o0 TITIe6 V.00 V07,00 170,50 191,00 134,30 144,00 s, "E 3.0
T uawu BUNDES AT KORRGAMALRNOA oo e b 3200
..... ’ 5}1'5 h treud 184,00  to.00 87,00 Zs,00 23,00 24,00 25.00  TTLOO- 40,00 34,40 3. .

e 3 Flbu YO DEVANOY, I | 1 4 Y.20 3.18 IR T VST 2% ' WA 4. | WU, N V. RO
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e ba u'ru.uL RUNDFF BFTVEEN DaM_ SIYE L. - . e e - - -
AND ELAWERA aNbCut POTIT) B8 2,40 5,22 [IE T Y'Y 1,40 1,50 1.32 7.80 1.1¢ )
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L10 sYSTES 02 cugnd 49,43 7.75 0. 0. 1,52 4,18 9,51 0. 0. 0. 0.00 0.00
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. mRESERYOIR UATER LEVEL L. ¥) 476,76 1TR,BY ATALFR O YPELID 173.80 111,2% 0 $45,3% 150,00 150,00 192,%Y 189, M 174,5%
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e ~STORAGE YOLU“E . 1, RULE CUPYE(WEMY . 25.30_ 22,60 . 21.30 _ 2L,10. 21.%0 13,80 1.0 z.30 L.00. . B.90.. 14,70, 22,80
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12, FAUGULLA Tawx .
“HATURAL - JKFLOW - (mixl 7240 .00 9. 2.q0 2.9% Q. q. Q. 1,00 1.00 © 4.G4 2,60
— _oSyPPly- £ROX MINNFREYA TANC_ _{MCM)_ . B9,37 38,46 30.05 VA, B2 17,22 _ 356,81 &5,A% _ 39,44 11,20 49,89 28,83 Pe.r
~VATER XEQUIREMERTS Nil+}] 13,00 $1.00 30.00 3.40 30 00 7z.00 Th, 00 62,00 5,00 25,00 4,00 37,00
e EYAPQRATION L qebmy _ fL.73 2.4 2,95 2.82 3,12 2.8 . 2,13 1.3 110 0 1.2%. 3,53 1.%4_
~TANK WATER LEVEL tE( ) 73,20 72,58 72,45 12.9% F2. 33 ro.e1” 4833 85,87 48,87 88,97 70,78 72,67
=~3STORAGE YOLUMNE 1 JAURE EUSYELNCH) 3 7AI30 116,80 15t.60_ 122.60 108.20  70.50__ 39,30 _ 35.%0. 2h.00_ *5.}0_._71.,}& 116,30
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e mSPILUOUY o AMEMY e Pa_ . e 0a o0 Qe B Be...o®e. 0. B, O ..
=DEFICET {Mi») [ [: 1Y - 0. . . 1. [N a, a, a. o,
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—LUPFLY. FROM MINNER|TA TANE (M{R) 36,09 25,02 22,55 3. 70 16,39 34,17 36,74 15,38 2,14 54,84 9,25 7,04
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=SUPPRY, FROM ANGAMADTRLYA [3d %) 02,29 .- S1.kY 25,07 [ 32,87 p 38,33 3. BB 38,09 W & P02 S
~WATER REAULREMENTS I3 Wi 00 S0.00 74,00 0. +8.00 52,00 44,00 13,00 .00 N 9.00

e el .__=EVAPODRATION . . [E 1] ?.29 2.4 .07 1.98 3,17 .55 1.74 1,38 1,00 1,88 1,69
U mTANT WATER LEYEL T CEL, ™) 52,19 59.10 $9.10 5%.10 SH.42 55,92 53.58 5§3.12 55,99 55,768 59,10

e STOMAGE YOLUME Y RULE CURVE(MCN) 12¢,00 113,86 123,00 135,10 115,80 48,00 9,90 Z2o,k0 27,70 &7.30  9S.V0
L Z,8CTUAL ) 135,19 135,30 135.10 935,90 113.40 54.00 34,38 29,50 67,52  63.01 135,10
=sPiLL o . (ugu) 0. 0. [ JANI % -1 ) Da [ 0. 0. [ S D
TwBEFfCYT ; EXITE) ' 0. O 0. o O Qs Q. a. 0. o

[ET4)] 87.29 Iz 48 1,54 37.40 0, G G, 9.04

o.08  0.00 o, 9S82
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L -
uuu-nunu-uuunn--nunnuuun-unnnnuu-unnununlN"""""":""’:::.

{ Yéar =~ 19702

ook ey

. - -‘..”HU---"&-M_'—-.“-Hh"-w-’lu"""----“"“"-"‘"--H---hﬁq

. ewmmdmen e erbuoeheseN————— [
TTExs daK, . FERST O MAR, ABR, WAY. JURE  JWY ARG, o SERTY OCT. o MaY, (R
------ R e e T e L e e R LT L I L TR onpupnenmpnpresmerarraepper o PRFIPREEVEEEPE PSR PSS DR R —‘-hhlr.aﬁu-nbwwn--— - -
Le-PLECRIED FLOY THEDNGH POLCOLLA S S YO T ’ P TP T
» e TR “ TR T R THR YT T T oo Y43,00 V36,00 1se,oo. 528,00 He_i.oo 148,00 152,00

TT 2, WATURAL RUKGFE AT MORAGANAYANDA T ' e N : - VPRI

I BAM STIE | o i 218,00 244,00 53,00 73,00 48,00 22,00 19,00 16,00 20,00 Ak.00  T2.00 181,00

H___L._Q_L!L&li?_uﬂ!_t.u_nuwi{!.L (§ (L H L] AT B.20 0.,A0___ .50 LI SEN 1S 1, NG 1. O 2. 1. MR %, J, WG 11 1 TSN

e & CDIVERTED FLOV, JO STYSVER HedH AND.MH ... . .. - R e e e - e .

- SD1VERSIOX REQULREUENTE ugn) Ry | [ ] T 21,00 55,00 83,00 71,00 43,00 75,00 4,00 3.00° 0.
~ALTUAL DIVERSTON CHEH) o, 0. n: n:no n:on 83,00 71,00 - 4Y.00  Fh.00 ‘00 300 . g.;
=ACCUMULATED BEFICLT T2 W S % 0 N 8, N -8 , o e

_____ 3. HORAGAMAZANRA RESERVOIR - B U TR

_____ _=InTLov T0 AESERvolR - o 32, 0 B0 ey 113 181,20 '119 10 1"7 o e f00.90 14,20 ‘“ ’° 22,70 <319, 80
=RELFASE FOR bPQueR ssueunou(ncu) Ve [ LIS 9. 0. oy
=RILEASE FOR 1#R16A110N {REX) 1.11 as ;;L,sa n_,so _1_7 n__a.s ;3___1_1}.98 1“ 32*"2 ?;w. 3% ::—-l":cgf -
~EYARORATION - (HEY) . 3. o9 - &, .3 . . =

. “REZERVOIR WATER uvu CEL M) 13? ue 187, o_e 157 1] 1ar oo 1&?.00 185, 62 131 35 180503 1TALP0  1AG.11 183,73 -187,00
~STORAGE VOLURE tueH) 431000 6I1.00 611,00 431,00 31,00 I70.26 CT9.87 425.41 399,02 421,73 335.%¢i 431,00

.. eSPILLOGT teeu) 217,87 MILIS 45,72 139051 27,22 Q. - . 0. 0. 0 0. 0. 35,12
=PaNER DUTPOT hvd ' I '™ o, 0. . N o, . 0y O By -
=ENERGY QUTPYY €1000uwRY 0y 0, 0. [N N ' 0. Qyoe Qo 2. 0 0. -

oo - By NATURAL RUNGFF BETWFEW 04% $17¢ : Lo, . TS v

* AND ELANERK AKIEUT tHeny 12,96 476 1TE T R, 38T 2,780 4,32 0 1.6 06,98 4,20 1.8k w38 R4

- T, WATER nt-quliusuls AT FLAMERL ) T T

AMIEUT e e e -

— ~SYSTER £ AkD ot (HERY 120,81 37,94 68,32 22,30 91,09 115,30 151,70 I51,70  PA YL 151,70 108,38 137,41
~3YSTEM B2 (ecw) 0. 0., o, 0, 9, 0. 33,68 0, o, 9, oy L

T 8L ALYURL BVERTED Flov AT ELawess o R

anBcuy - -
_._=TC srsrrn & AND Y- (vevy 126,81 . 87,85 152,09 - 22,30 118,01 115,300 151,70 151,70 V4,T% 131,79 164,38 141.32
T-1osrsTex D2 (ueny 217,87 281,484 0. 139,51 0. o, 33,86 2. 0. o6 0, ArY3
- TER REQUIRESENTS of STSTE § T T T m R R
TEATHY €00 o, 17,00 2t.00 29,00 23,00 19,00 27.00  I5.00  19.00 7.00 8,00

'“_""'m."'c'f 1T VLE TAHK st T T T e T o o i - --—---—-——--‘“.*"ﬁ 7

T RNRHRCIMTEE T T ke T 1 ge T 45ge” N U DY T R Vi ' 0. Tl 1,00

. =SUPPLY FROK UPStafam - (I8 9.2%_ - 6,.%D 8,38 B 2,40 2.1 v,85 SENY 7 (SR ¥ 7Y .} R
«WATFR REQUIREMENTS [TH 10,00 7.00 . a.00 0. . 9,00 14,02 16,00 3.00°. ¢ 3.00

L “EVASORATEQN {ug) 0,29 0,30 0.34 g.38 0,80 .0 Qudd 0,35 Qe2k _ 0,27
=TANE. YATER LEVEL {EL, MY Q2,20 92,207 RF.20 92.207 9,0 88,84 26,04 22,78 85,08 24,75 39,19 . 192,20
o SSTORAGE VOLUME V. RULE CURVEXMCMY 25,30 22,60 21,80 2640  Z1.40 . 13,30 7,36 2,50 L.00 B.¥0__18VT0 . 22,80
Z AETIAL CenY T 25,387 28050 25038 25,30 25,358 15,30 1,30 2.30 00 AR 1e,707 25030
=SPILL DUT, (114033 [ 0, B, Q,6% g, . o, b L0, 0, RN 0. b,
“DEFICIT (L1 5 0. 0. 9. o, 0. 9, 4. 0. 0, 0, 0. 0,
u".'"n']'ué'a'iuij Il.i-i-—'“h TTTT o T s ST ) T i T

- TTTSNRTHRAL miFLovT T T ey T Tat g T13807 Ts00 %1.08 0 S.00 3,00 -0, 4,00 - 3.00 3,007 18,007 19,00
=SURPLY FROM UPSTREAW fmeud 102,33 ' 56,33 BO.&8 7138 31,79 131,90 108,46 S, 66 110.84  B3.S6 $12.07
<RELEASE TO KANTALAT TANK - {MCHY T 27,87 0. 12,09 S b 24,32 $1.7¢ 24,91 20,407 61,77 22,40 63,548

_— =RELEASE TO KAUDYLLA TANY _  fmeM) 33,11 __20,03 - 12,80 5,02 .. 11,80 _ &7.30 22,85 21,59 56,58 42,29 7 5k ,12
~MATER nsoultmuls (Mcuy 30,00 22,00 17,600 oo UET400 TR3,00 T 48,00 30.00 T 8,00 19,600 16,00 " 10,00

e =EVAPORATION - MERD_ 2,35 . 3.5%0 . 03,16 2,93 0 3,26 3,47 1,65 3,37 1,73 2,88 .27 02,29,
=TaNx WATER LEVEL LEL. MY 93, 70 93,70 . 9I.F0 - 93.70 . 93.70 93,70 91,93 93,38 91,79 92.41 . 93.70° . 9370
=STORAGE YOLUME 1, RULF cuH‘LL Lf] 138, 80 136,80 136,90 _A3E.50 134,90 134,90 §138,%0. '134.9p_ 136.98 ~136.%0- 136,90

2 ALTUAL [EET) 135, vo 136,90 - 134.90 134,90 AX8,90 138,90 98,1% 129,64 136,90 112,31 T436.90 138, %0

Rt 4 oo ——— ]| DU PR SR PR W5 A SN MR SR SO MR S R A

~DEFICIT [T Cee T e, 0. 0. o, Q. o, [ o, 0. 0, o, T
ji—i‘mzi—;ﬂl_‘g T I —— = ——— e = m e am aa R T Ep e— Ctme e e i mtia e —— w——— o
=NATURAL INFLOW {ugu) | 2,060 3,00 V.00 .22 1.00 1.00 0. T 2.00 1.00 1.80 Ay 00 [ 1]

— . “BUPPLY FROM_ MINNER]NS_Tawx - (nfm) $A0T2 0 3N AE 29,07 B AR T 11,20 b4, 4% 27,454 21,20 53,39 44,53 54,24
~UATER REQUIREMENTS HEwD 48,00 3,00 . 27,00 L5 82,0077 87007 775,007 4700 1300 TT29.00° H3i00 48.00

. =EVAPORAYIQOX - o .__. (AcE) _ 2,38 2.48 3,07 298 307 3,000 2,13 1,34 1,10 1,29 . 1,53 t.%i
-tA9K WATER LEVEL {EL, ) T¥3,207 Trzz0 Fiizo  ?3lze T rilze” ronkt 28,33 65,32  64.B2 68,97 70.78 ¥2.727
=STORAGE VOLUWE ), RULE EURVE(MENY 128,30 118,50 111,60 522,80 308,70 70,50 39,80 _ 15,90 ° 24,00 48,%4 I7,30_ 116,%0
] B 7 ACTURY tNen) 123,30 128,30 128,30 128,30 174,70 70.50 39,858 15.90  2i.00 18,30 17,30 117,60

—_—— =3P FLL_our —— o AMEMY B, B .0, ,..0.21'3__0.“.,,,,,,0-____ Ou 6o 0. __. 0. f. __ a,
=CEFICET ey 0. 2. 0. o, o, 0. 0. 0. o, 0. o, e,

13, KANTALAT Tawg

. _=MATURAL INFLow B CuEmy 12,06 122,00 5.00 15,78 10,00 . S.60 _ 0 12,60 5.6 7. : 3
“SUPPLY FROM #[XNERIYA 1XMr  (MCH) 20.63 972 3pie? 0. 1021 7 23780 Tealza zenae e 53, gf 53’22 *‘:;'32'

o ~WATER REQUEREMENTS [S1 43 30,00 29,00 32,90 710,00 41,00 . 75,80 83,00 - &%3.00 24,00 7 3,40 3'50 30,90
-:vuoanu:n _ {wem) c2a86 272 5,33 - 3,92 3z z2.99 2,7 1.1c Go38 o'n 1'&5 ?.M
=TANK WATER [fVWEL LEL.®) 52,30 59,30 _SA, 97  59.3p 27.bz_nj'- 8L -52.9 AT.87__ ue.n 3 55
=3TOUAGE. VOLUME 1, RULE CURVE(HL{M) 160,40 TLA. 90 133,70 143,90 124,00 78.20 n'?;"” FINT a',"u:; 35 12 5“3 3"3 ,‘?‘53 —

e el e et R AETURY {HL>) 180,60 146,80 [ F56,93 160,80 127,40 78,20 39,70 31,90 kIO 34,80 EY,60 161,006
=SPILL DUV {HEw) -, [ . a, o, o. o. u. 0. S ] N 9' -

Y 1 11 L A (xew) 0. 0, 0. 0. 0. o, o, o. 0. 6. or o

Lhe HATURAL RSINDEF AT ANGAMADLLIS . C o
{MLH) 389,99 473,88 R6,22 185,13 27,24 - 10,568 ) !9 32 9,08 9,00 28,36 4,60 284,55

T s, PARAKRANL | '—rii: TTTmme T T T e T T e e

-mm.nu. Tewrrow R 3.00 - %.00 "8, - 3.00  Z.00 .00 ¢ ¢, 1.00  1.p0 300 Fioe - sidp-
PRLY FROM ANGAMA LLL_F_S_:_LTﬁ jl‘..?__JLH_ZLDL._.J 26.2.7_ ST T RN LA WY .71 2% 15__“'?0 i ;.5'_“
TWATER REQUIRENEMTS - tren) 33,00 20,00 . 26,00 0. 78,00 174900 83,00 4Z,007 13,00 4500 300 4k 00

. __zEVRPORATION (ugu) . 2,29 2.k3 3.97 2,98 37 3.02 .86 1.78 1.32 . !-D? .30 ] 1'90
=TAMK WATER (FYEL CEL,.) ‘59.10 5910 $9.10°  59.18  Sg.01  s7.2e 55,92 $3Teg a3 0z s g, I TS

o CSTORAGE VALUFE 1. RULE CUSVE(MES) 120,00 F15.K0 123,00 135.10 118 40 31,00 86,00 19 90 2elie | 2770 4 3095010
. , 2.ACTUSL (HCH) 135,30 133,10 §33,10° 135,10 132,93 92,49 48,00 32,20 .88 ABlss  97.41 '1 $,1
~3P11L oyt (Hgwy 'N 0. 0. .94 .0, 0. e 0 o e ' e
CoEFICTT tHemy 0. 0. o, 0. o, 0. e oy 0" g' -

V6, SPTLL OOT At Aigara v ey Y TAss Ry . ) R T P

B 16,8 [ A ¢ ﬂl-l.L .___.‘i‘” I57.33 453,25 14,85 186,13 0,00 0, 0,00 o, 0. X T800 193%.73

H- 66
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C TEAR ~= 1971

fravananan

e T e e A i Y 0 LR R L A o 9 U e T L TR L 2 R T 0 8 O 7 A A e 0 e o A e e e

R A LB S LR Y TEB, HAfA, APR, HAY JULE FUTR AlG, SEDPT, oGt WOV, [ T14%
___Lsrnmuu FLov H«Rouou POLGOLLA i L e e e e
. TUNNEL (LI 131,60 . 45,00 00 105,00 125,00 130,00 132,00 1L7,00 Ht0.00 151,00 131.00 138,00
T R uuuau CRUNOFF u uoumna:un . T ooTrTm e
» R LN ] § L TR T St 210400 63,00 35,00 68,00  3%,00  $2,00 26,00 50,00 83,00 80,00 81,00 311,00
S 3. BIYEAVED. FLOV 140 REMARUMS {ugw) 339 1,30 .70 038 3,30 3,40 3.0 %10 .80 2RO 030 Vaka
L%, DIVERTZO.FLOY 10 SYSTEW HrlN AND HH _
. _=DIVERZION REQUIREHENTS - (ugn) - b, 2,00 2,00 3,00 1,00 83,00 83,00 iz, 00 53,00 G. 33.00 o,
- whCTYAL DIVERSEON - (HEm) 0. 2,00 z.00 S.00 71,00 83,00 43,00 22,090 55,00 . 33.00 Q.
=ACCUMULATED hjl‘ltl'f [§I4.}] P 0. Dy Da fia 0i 0. [ o Ni] Qa0 .
. 5. nonnmuuuh AESEnvOlR o J
~LNFLOW 10 lufavun-, {uee) 136,70 125,70 104,30 166,20 118,7% Bn;ae 90,30 1?0 (1) nz 20 207,50 136,70 &i&,8p
T T TWRELEASE FQR POUER GENERRRIONCNCM) D, 0, B, b, b o, 0. .
~RELENSE FOA 1RRIGATION el s Ak B GDLER  B2.9F 120,72 143,32 \!3,5.5__20. 3¢__¥53.19 uS..u
SEVAPORAYION VEVS . 3,98 3,85 [} (S TR 1) L, 08 438 31,557 3,08
~RESERVOIR WATER LEVEL [E{FLS] AT, 00 184,58 136,17 167,00 137,00 185,34 182,70 183083 185,77 187000 187,00
- =STORAGE. YOLUME (HEw) . 431,00 630,29 406,38 631,00 431,00 582,00 304,19 3I?.A7 S9L.PS e300 631,40
Ce3PLLL OUT tugvy [ LI Qs 0, 91,43 32,4t 0. 0, [ L 19,60 10,47, 371,07
—FONER OUTPUT (L) 0. 0, 0. 0, [ 6. 0, [ 0. 0, 0, .
“ENERGYOUTRYT L1008y 9. 9. 0. 0. 0 9, Q [ 9. 9 0 0
b, MATURAL RUNDFF nwsn DAM SIYE i } R
— ARD ELAMERA ANYCYY [CTE 17,40 3,%0 3.00 &,08 L1 2,52 1,56 3.00 k.08 3,80 3,086 1B, 88
- 7, MATER REGUIREMENTS AT zuusm )
AN)EUT
~ATETER G AWD DY {¥em) 114,93 127,93 LI7,26 LLLST 86,28 AM,TE 1S0.E1 138,54 U&,62 151,70 146,81 89,27
TTTTTTTTT mggvEN b2 {uemy [ q. B L 04 . 14,64 0. 0. [N 0. ['N
T OTTTTR, TACTHAL DIVERTED nov Al ELAHERSE - -
AMICUY . —
uTo $TSTEY & AND D1 » (MEuy 111,93 137,43, 127.26 PR,0%  ¥14,8%  N31,7% 150,81 13A.5L 9,82 151,70 146,31 128,36
TTTTTTTUTRATG sYS8TER D2 [ 735,39 0. 0. 59,93 0. o, 12,84 T, 0. 19,60 10,41 331,94
T Y TWATER REQUIREMENTS OF SYSTE* G o ) ) T
TNEYY 10,00 500 38,00  16.00 29,00  23.00 19,00 19,060 27,00 22,00 15,00 6.
T UUAf, BIRITALE TANK T T e o GrmmmTmmTIIIT ane T T om0 T T 7
TTTT T NATUREL Tk¥rov T twend t.00 0, . 0. 0. [ 0. . T1.00 Z,00
=SUCBLY. FRO4 UPSTREAN gLy 8,29 a,80 5,58 1. 8,85 .23 5.%% 6.y 3.0 10.37
“wATER REQULRESEYIS . (vemy .00 11,00 5.60 . 15,00 5,00 12.00 [T 3.60 8,00 2,00
=EVAPORATION gy 0429 4,30 1] 0,36 060 0.2 0,35 0.23 0,17 0,21 0,26 .. 0,27_
- ~TANZ UATER LEVEL CRELLM) §2.20 91.%6 95,37 92,20 9r.20 R3,8% 84,00 B2, BL,0C  BS.75  BR.19 92,20
~STORAGE VOLUME 1. RULE CUmvELwEs) 25,30 22,80 _. 2%.80 28,10 Z1.40 13,80 7,10 2.30 £.00  __ B.F0 14,70 22.8G
T B ZoACTUAL (uEud 23,30 22,80 Zi.Bp 25,30 23.30  15.%p 7.30 .30 4,00 3.%0 V4,0 25,38
~SPILL DUt [E14.0 [N Tt 0. &. o, 0, G 0. B4 0. 0. 9.
-BEFICIT (LT TS 0. ¢. 0. ¢. 0, 0. [ o. 0. 0. 0, 0.
11, RINKRERITL TANK T ) T ) ) . ) . i
T 7T UaNamgeayTiwiiow T T qaemy 13,807 5,00 3,00 13,00 8.00 . r.00 3, oo T 2,00 5,00 5,00 33,00
~SUPPLY FROW GOSTIRERY LHEH) A7,49% 121,32} 96,45 Wl 53 72,94 95,8F 112,07 100 .s_s_.ls_J_oi.u_ 8,172 yp2,.%%
SRELEASE TO KANTALAT TAAK ey - 33,33 49,80 - 30,47 22,89 B.65 . 20,85 29,58 2%, lo 15,66 SB,L5 65,54 FIRT)
=RELEASE TO- KAUDULLA LAY _ _{wCw) e384 60,39 . 28,57 _.41,07, 17,4% 14,30 %3.23 3605 28,65 50,50 68,73 64,95
o ATEA REQUINEVENTS {uew) 21.00 33,00 15,09 ° Q. 23,00 48,00 L46.00 36.60 11,00 14,00 23.700 7.00
o =EYAPRNATION e 2.3% . 2.80 2,93 2,93 3,24 3,47 3,65 .68 3,80 2,88 2,36 1,99
«TAMX. VATER LEVEL - FYIREH $3.76  97.8t¢ . 93,70 93,74 93.70 . 93.70 93,31 93.7¢ 93,70 93,07 91,32 9370
—RTGRAGE YOLUYE 1, KULFE CURYELH{#) ANE.90 134,50 334,90 |3ét_ﬂ__litg_ﬂvﬁi1° !ﬂ‘,J36-9Q__JlG;’0 136,%0_ 136‘2D4,11¢)°0 136,90
R . Z.ACTUAL [LTLH V34,90 117,45 134,90 138,90 134.90 136,90 125,51 136,90 135,90 122.7% By,2% 34,%
o eSPILL_QUT.. TS MU Y YO PO TSR FORU OO  ONIUPRI. PUUSPRRS | PRSI PR P I— P -
~pEFICIY i em) 0, BN o, 0. 0. 0, 0. Q. 0, 9. 0. 0.
B T I T TR ) T
TNATURAL InfLov (wlw) 3,00 1.00 1.00 3.00 7.00 0, e, 1,00 [ 1,00 . 2,00 8,00
e e =SUPRLY_FNON_MINNFRIYA_TANZ__ (ML¥) __u:oz__ 39,86 28,05 | V8.5F__ 3T, A7 88,20 42,65 33, 6L 26,20 _ bF,5P . 65,33 35,98 .
~WATER EEQUTRAEXESTS (vEn) 33.00 52,00 29,00 0. 34,60 71,00 FY.00 57,06 17,00 25,00 3T.00 11,00
e “EYAPORATION e CtwgwYy .37 2,085, 2,95 2,82 3,87 3.00 . 2.%5 1,36 00 1,29 1.53 _ _ t.eL
TaMK WATER LEVEL L. 230307 72056 72.85 73,20 73.20 70,41 A3} 63,877 66,82 TEB.97  r0.T8 13,20
L —STORAGE ¥HLUME T AULE CURVELWERY 127,30 130,50 11,40 122,60 108,70 70,50 39,30 35,90 24,00 - 48,50 77,30 t1s.50 .
: 2 ACTURL ITI12) 128,30 114,30 311,60 2B.3¢ 128,30 70,50 39,83 35,90 EL.00 3,30 T30 12b.30
— =SOILL OUT_ o AMENY @ L Ge 0B 0, 9, _ 0, UL PRSI, | P 0. 0, Ou . .-
=0EF1CIT (14 0. 6. g, 0. 0. ¢. 6. t. 0. 0. - ¥
15, EKASTRLAE TAME
- HATURAL IWFLOW teev) 22,90 10.08 5,00 22,00 12,00 2,00 5,00 3,00 2,04 18,00 15,00 _ 68,00
:!UDPLI FRO® MINNERIYA TR (vE4) 30.13 Ry,07 z?:SS 3T, 13,40 24,42 2874 192,38 14,18 $Z,.84 39,25 22,0%
i ~HATER REQUIREMENTS IS 30.00 4%.00 3,00 31,00 35,00 Fr.00 88,00 33,00 19,00 34,00 28,00 7.00
o wEVAPORATLON: (utu) . 2.5%5) 2.72 3,2% 3,00 3.42 3,0t 2.2k 1,10 a.36 6. 7% 145 2.04
~TANK MATER LEVEL . €L, ¥) 59,30 SA.SA 58,00 §%,30 57,73 Sk, AL 52,02 47,97 8,85 0 31,70 35,08 59,30
«STGRAGE VOLUME 1, RULE CURYVE{WLY) 180,80 1am, va 135,20 P V43,90 176,60 74,20 39,70 1!.?0 570 34 R0 B1.60 1L1,00
: ) CR,ACTUAL (egvy Yh0.A0 143,90 135,20 160,40 129,53 78,20 39,70 11,90 5,70 38,30 _ E1,80 140,060
R TV 1T : teeey 0. 0. e, ¢, 0. o 0. 0. g. o. 6. o
— .. =~BEFTLIY e L [ L1421 0, 0. O. o, LY o, [ Y Ge 0. @, 0. _ &, .
o NATURAL RUMOFF AT _SHGAMADILLA - .
Lo MATURAL AUNOFE AL AMOA R L s~ —1 70 47,00 111,85 0,86 19,48 T #7.08 VN80 30,57 85,00 60,81 717,37
g T - e e e = PR
BT S T YO T T T T (reu 2,00 1.00  2.00  Zz.0¢ b, o. 2,00 4,000 0, 3,00 3000 11,00
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) (MER) §5.37  32.72 38,30 17,88  21.30 77,50 19,67  Ib.¥0  27.26  V9.62 V17,30 96,0t
T s, FARAXKARL SAVDURA Tawe T e T Coermemmmmmo
- ~HATURAL INFLOW (re*) 7.00 2,00 3.00  3;00 7,00 9. §,06 1,00 b, Y006 4,00 5,00
=SUPPLY FROw ayGawinqyis {ufv} 54,73 32.83  37.%e 1.87 28,380 22,30 YR.Ah___f6.30. _14,30___16.30 Y2 rL 48,26
“VATER REQUIREVEHTS (niw) 37,00 35,00 S.00 [N 32,00 81,00 2%.90 43,00  ¥4.00 7.00  13.00 V.00
e e =EVAPORATION . {vemy AL 2.2% 7,81 2,94 3 A7 7,96 Z2.3¢ 1.49 1.61 1.1:_ 1,k2 ZL 06
=TAHY WATER (EvE( T gEL,Y) SELTY- 37,08 . S9.62 TUS.100 3E.61 Se 70 58,55 Sh.Am S5 TR 55,46 SBoep S%.Mp
e =STORASE YOLUME §,RULE CURVE{VCY) 120,00 SVA, 80 23,00 135,10 118,40 41,00 86,00 19,%0 20,50 P10 47,30 95,10
T zoatTual [ugny 102,85 100.0% $33,17 135,10 123,2¢ 81,39 FAL44 50,89 L9,5A 60,57 122,A9 135,10
=5PILL OUT {ugsy 0. A £ - [\ 0. G [ ST . 0 O 0. -
=DEFICIN tacuy . 0. [ V. a. o, a. 0. 0. a, a, 0. 0.
TP teer) 0. D00 15,79 ¢.00 0, .75 18.8t 307 T R3Lee TTRRYT

lP!I.L “out A'I' nsuunuu

Toune

0.
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"'“il"Hiununnn--onnuunsntu-unn'nq--utonu--uun-u-olnﬂ
arsoasenad RESERVOIR AND Tanx aRE2aTlON FoR HoeRCAHARANDAE IR
T TR TITISS LI ENPL LT IS S YL RER e LERTILLL IR EI AL ELALEL L,

alGATIoN puorELT
un.,-?Qouciuu--qgnnn.-tun;nngﬁl-nrltﬁp.,,_

iAaseiiense
¢ YEAR »5 1@

- quh~uuv----w~wun-~hbm--qh—-u“.vu--h-‘——’--n--—h—

DETAIL OUTPUT or CASE II S'E‘UDY

I.I!‘Iill)..ﬁll
TA ) srusadanan

B e L L LT

. e o o A e e o e b S i 6. Ry aci NOV. DEC
REEE AN, fEs Wi, e, MY ’:'!f-___fl_’ﬂ__.._ff-_--,.s....-.'...‘-'«-.-:--—-u---—------:-
e B S e kB R B e e A T R A S S A e S —
¥ ¥ THROUGH B [ e e e e v S S .
—_— lEi,i,lu&Q.__,_,Q!lﬁ_,_,QLﬁﬂl T Too.07 3.3 9,00 Gaigo 3,00 @N.66 83,60 91,00 88,00 139,00 KN 125,00
- F nnuuu nuuors at Noumnuw.\ ) ' . h ; . 9
IR T ) Tewy 365,00 . W00 42,00 30,00 21,00 . 1,06 5,00 17,00 22,00  &4.00 "°‘_°° 172,00
% DIYERTER 1a¥ To ou.uuu\ PO T T Te T NP WY SO YT S WY.U MU, 161 YR Y VTN Uy 2SS, 13 U ISR BY e L e TEL S BLE S
e A2 DIYERTED FLON TO_SYSTES selW AND Wi S - e SEL T
RS Lon CMERT ; U svle ; ; : 45,00 6.00 6,00 - 4,00
: #0IYERSTION REQUIREMERTS {HEn) 77,00 83,00 3,00 34,00 B2.00 u! 00 TR.00  M4L00 ' -
- SACTUAL DIVERSION (MTH) .00 19,45, 11433 ST AT O ¢ 53,30 48,00 th.on 400 S SR Yo
- +bLCUWULATES BEEILYY ULy ' A3LAS Ne7l20 §2.84 1AL 9&_22&,9_1.___159 a0 ___ .. . .8, JRNSRESEN 1 —
. 3, PORAGCAWAKANDL RESERVOIR X N : _
- _~INFLOp 1O REYERYOLR (Mguy 133 o . w z's SO AL &u TR b0 s'f 36 w 9% og ze \93 sql soa ?o sné 4
~HELEASE FOR POVER SENERATION(NCH) [N 0
~RFLEALE FoR 1RRIGATION ExEnd 1‘1.59 1_3_3 R TRRTL NS 11a u _39 858 ;!I 1? a7 ii_.s.o-:g Hﬂ ?LH-BO R—Jl"-’L—H—
TEVACGRLTIGR [y FISS PLY 1,74 0.75 6.5} o . b, o.e2 157 ” nl “ mo 29
_ ~RESERVAIR WATER pEVEL CEL M) 173, 9\ 138,94 181,01 150,00 150.00 150.00 150 oo 150,00 13 - i AL ‘“-'o_
) =STORAGE VOLUME CHLH) 288,14 201,74 98,92 21,70 2i.7¢ 21,70 2.7e .o rt.70 : 5 et
... =SPlit Qur . | (HEMY .0, .0, 9. 0, 0. . Qe 0. 0, 04 S e -0-
~POMER OUTPUY tHu) 0. o, 0. b. 0. [ b %, O . f Ha
. ~ENERGY. DUIDYT - S1000MYH) @ ] 04 .. o, 0 o 2 - —
&, WATURAL RUKGFF REYWEEH BAK $1TL L . .. . L e .
T Tawp EUANERA ARTEUT ITTEH 9.9¢ T Hize. 2,527 e 1.z e.0s 6.0 1,07 1320 B 10,200 4152
T T 7. wATER REQUIRERENTS AY ruu!n e ) )
ANTEUT - R—
~SYSTER G ANG D1 {HENY 154,70 437.07 131,55 142,33 151,706 145,81 151,70 139,70 144,81 130,05 M ,12 136,48
= LSTSTEM 02 ALK L N . . 16,02 36,58 43,75 33 0. G o 0.
TTOTT 8, a£TUAL DIVERTED FLOY AT ELAKERSA
ANTEUTY . " - .
__ . =TO SYSTF4 & aNd 91 ey 151,70 137,02 151,55 120,53 40,91 19,10 3MLZ7 SEL3) 60490 130405 M2 138,08
T SreTsvsten e CHEND 0, [ . 0. 0. .00 9. 0,00 0 0, . .
T T R TTRAVER REQUINEMEVTS OF SYSTEM & - T T T
) [TIE 15,00 16,00 2Z.00 22,08 29,00 23,00 18,00 27,50 TIr.or 17,00 6.00 5,00
TA0.CRERITALE Yawk T T T T '_ T e e T - e o
T LWRA TeCaE T e T T o. 1.0 0L [} 0. 1, oe TEa00
~SUPSLY FRO¥ UPSTREA™ (vEy) 1el7d 10,40 6,54 .88 . 8,70 "N JE, 5B _.1 [ 2 __l -3__15.11_,__.J 0h. 831
~WATER REGUIREMENTS (MEH) 12,00  13.00 7,000 0. . 19,00 15,00 - 15,00 12,00 3.00 5400 2.00 2,00
. ~EYAPORATLION (HEMY 0.27 8.30 - 0,34 0:38 Q. [ Y] 0. 2A 0.?3 4419 0.2 G 24 U 0.27.
~TANE walER LEVEL . LEL, M) gr,20 0 91,50 1,37 PNL9% SVLRT. 0 BS,3Y 0 BALDY BR,T BAL,O0L BE.TS 30.3% 'H.M'
o _~STDRAGE VOLUME 1,RULE CURVEL™EM) . 23,30 22.50___ 21,80 28,14 21,40 13,80 7,30 0 2,30 &.00  B.%0 . 14,70 _22.80_ .
: 2z, ACTUsL (LT H 25,30 72,60  Iv,A0 0 e 2h.k0 6,09 7,30 2,30 4,00 5,90 1,70 0 2.2
=iPTLL aUT LHINY 0. q. Q. . Q. . Q. 4. . . [P N oo -8
~pEFICIT [LILH 0. 0. [ 0. a, o, ['H 0, 0. o. 0. 0.
- VO NIRRERN YR VAN T e e e e T Tt T T T -
T UUTINRMUEAU GRFLOV . T qegmy 2306 72,00 7 To,. T 0,00 C2.60 0 oy z 00 3,00 2.00 $.007 19 g8 " 29 oo o
=SUPPLY FROM UPSTREaX LHOX) 109,91 100,51 112,07 BR,77 4.8 N A3 M,} 2'- 1 HZ.
«RELELSE TO KaAWTALAL TFANK {(nin} 41,92 31,78 L6.,29 34,65 |9 Qs . D. RIS 51 b lo.?v
=AELEASE ¥O xaubULLa TaNx_ __ (9C™3 C39,43 By T 48,29 __81,29_ 0, . 9, o e . n. 3! 15 80,80 sp, %A
CVATER REGUIREHENTS C{MEH) 29,00 37,08 17,00 0, 29,00 46,00  27.00 ls.oo 0. . 2b,00 1400 7500
e e —mEYAPORATLON (HERY 1.86 178 2,49 | 2,33 2,59 2,50 1.42 1,92 1,98 2.0 1,97 RIS
=TINE UATER LEVEL TeEL,® TRYLED BP,P0 O BeL9D 0 B%,50 BAL3Y  BZ.0 3200 R2.%0 37,32 BY,3D 89,30 9z,.0b

— e »STORAGE VOLYME 4 RULE CURVE[MLM) " 36,90 1

3. 'in__.!lﬁ,lc_ﬂﬁ 013490 13690 1346.90  135.%0. _.156‘?9_136 0. 136,90 136a90

2,ACTUAL {HLF) 59,50 59,58 59,50 19,50 38,52 o._ 2. 0. F{ 59,50 52,80 100,38
mSEILL oMT BN ¢ 143 SRR | PO WU - POV - TSR R DA . P, -.o‘ . ___.0._____. [ O,
~DEFIELT (HE®Y - o, 0. To.od 20,757 13,73 o. 0. 0.
12, KAUDULLA TANL )
=KaTURAL INFLOW (€T3 0, . - O« 0. 2.00 8. [ -1 .08 0. 1,00 4,00 8o 00
o =SUPPLY-FROPF WINNERIYA TANK ; (0%} _ 38,42 (3107 AS.44 80,38 - 0. . N ORI | PO - 0. X157 SR.eN_ 50,9
~WATER REQUIREFENTS [E14.5] 49,00 62,00 31,00 1,00 33,00 72,00 71,00 S?.oo T 14,00 2%.00 10, 00" - 1t.00
. __=EYADPORATION. S GRMENY 2,92 ALP8 .07 R,.%h o 2,74 01,85 1.13 e 7L 0 0,91 | 0.99
=TAHE WATER LEVEE . . CEL, MY 89, 9L 37,50 68,53 71,00 T 67.03 84,00 64.D0 64,00 66,00  &%.97
-nmug: VOLUME 1 RULF CURVE(R(¥) 125, B0 122, 6Qﬁ_tot._n_,JQ.§u_m 39, iu __Js 20 26,00 &b.35
2.AT100L LWy [EN u- bk R2.0% By ab 35,70 5. s. 5.00 B0 11,38 83.EY 138,30
N _-seu.l._ou_! (LTS O 0. LB by Ou._ @ B - Y PO .___w_o‘*ﬂﬁo. —
=~DEFTETTY CHEMY 2. 0. 0, ' 0. 53015 72.13 sa.u YLl N o, 0.
13 EASTALATL FAKE
. =SATURAL §HFLOV . [E14.}] L 2.0 2,00 _ u. 17,00 2,00 - P 5,00 .00 2,00 10,08 _-32,.0b ST.00 _
«SUPPLY FROM.MINNERIYA TANE  (MCM} 37,90 z&.TY 61,85 &9 tD o, 8. v o, 0. 25,483 R8,.14 27,83
. ~WATER PEQUIREMENTS (HEHY 63,00 45,00 49,00 258,00 83,00 eB.0p 355,00 40,00 23,00 ° 28,00 93,00 7,00
~EVAPORATIGN tHEMY 2,32 2.23 2029 . z.ﬁs 2,70 1.3 0,59 0.26  To,t I TR Y 4 1,9¢
~TANE. WATER LEYEL {EL, %) 56,59  SY.83 80,75 Sy, 93 k3,33 k2,80 &¥,B0 . &2,80 . 47,80 46,03 - SL.¥6 %58,2% e
~STORAGE VOLUME 1,00LE CURVE(HCH) To0.80 148,90 135,20 143,70 124,00 73,20 39,70 13,0 B.70° T 58,86  A1,60 141,00
— IUP L. RGAMETUAL | (MEWY  C T&,&9 _3T.97 28,33 44,90 .20 0. 0. o 6. 6,99 _TH.16 _3%1,00
=SFILL ouY ITTEH b, 6. IR 0. 8. o, 9. LB 6. be T g, b
o __mbEFLLST L ewEMy .0, 0, _ .0, ... D, o, 48,41 50,89 55,28 28,1 0. 0. 0,
ha NATURAL ZUNDFE AT AnGAMADIL)A . -
eeHdy . 136,10 &2.7& 31,84 28,70  18,7¢ 6,00 2,10 12,98 92.%R T 82,14 437,80 155,48
TN, pnuuum suoun TANY - ChTTTTTTTT T T e - - T Tt e
Cxatoral iwelow [ 3,00 0, 1,00 tend .00 m,00 w.oa
_LUMMIL___!__CNL__&L_JZ,M_}JJH R 46_,_J?.g5_51.69 83,49 ___Ljoh_“_
~WAYER REQUINEMENTS CKEMY 27.00 $2.00° . Z6.00 »00 3. 00 3,00 17,64 ],na .00
e e =EYAPORATION FHEH) 2429 2.43 2,99 2,90 3i4? i 1,93 105 $.92 1,46 2,40
wTANE WATER LEVEL . CEL, MY 59,400 5B.41 38,78 59,10 57,73 S&,&1 ST.80° S3.63 T 4,02 S9.10 59090
. =SIOW®AGE YOLUMF 1,AULF CURVE (HCH) 126,00 118,30 123,00 135,10 #18.L0 1,90 64,00 19,90 . 20,40 21,70 87,30 :q;:eo- .
L3S S LT XN (Heuy 135,90 123.9%¢ 27,24 VB30 402,57 6,75 0 18,%0  13,% 32,50 3,07 333,90 133,10
~5P)LL QuUr : HEW N ' 0. Qur e, 0u B, B, D, . . .
(~REFICIY dnex) LB 0 0. 9. o. 0. 73.8% 4235 o, o Tt T
T4, SPILL QUT AT ANGAMARTELS (gu) 107,54 o, [N 1,29 0. ¢, .00 .00 [ ST I 4,37
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ERABARASY

) TERS
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ide

[EERTEEYY

PARAALSKAadaNy

{ YEAR == 1977 )

KRR L e R R R R LR L]

DETATL OUTPUT OF CASE II STUDY

. .llentillI"nniuuu-.-aasta!ﬂunanuuut-nu..suniuntun.nuxnn.u.......uqa.nnn-uunn
shbansneen’ RESERVOLR ANP TANK OPESATHON FOB MORAGAMAYANDA IRRIGATIQN PRG ICT
Andnhkaavahankda

ERERER T

A e S B e W el e e o el e e i T G 8 e ey R T ¥ T R AL A o e k5 e o o R A A T R R T

Ak, FEB, HAB, APR, Hay Just JuLy UG, SEPT, oct, HOY, [ 1748
g1 AR L B A B e B B e e U
__L‘_EJ!JHEJAEM&QMLIOLGl!!-'Le. [ e e e e e e
[} 36,00 21,00 25,00 4,00 AkT,00 1%4&,00 140.00 100,00  F9,00 $&5.00 134,00 S08,00
| uuunu_ luuon AT ﬁouguuluna T oL T : - o
e oL BAMUNITE 4 t'ﬂ_ 83,00  2r.00. 28,00 39,00 AN2.00 111,00 $4.00 BT 00 -27.00 80,00 232,00 29%.00
Y. _DIVERTED FLOY_TO D'ltuyu\-'\ (Hex) 3.30 1.30 . BaIN 0LBR 330 VoAC— .70 3.t0. __ 1.80 2.
K DIVERTED £LOM. 10 SYSTEY HalR AuD HH - - . ) .
“DIYERSION REDPTRESENTS H'CI!') 30.00. 50,00 s8,00 60,00 .40 T.06 .00 .3t.00 fa,00 i.00 1.00 t.00
=ALTUAL DIVERSION (ugey 30,00 3,29 5,53 83,4y al,e0 Yo, T.00 35,00 64,33 15,13 1,00 1,00
o .mALCUMULATED DEFICLT [£.18:3] Qo BB T 96,48 200,77 23,72 | PO . PSS PO {1 & U D. A s
5. HORAGANAXANBA PESERVGIP ) _ .
A “IHFLOW 70 k_t'isnvuiﬂ (ueuy bi .70 3? 31 t.z 7 u ¢ po1.ty 225,83 222,30 108,90 A1.35% 288,35 367,70 393,49
- ‘wHELZASE FOR POWER GENERATION(HEH) - 0, ' '™ 0. Py . o
ARELEASE FOR JAQIGATEON - €Wgu} 167,92 ULU_..HT 7!¥1;t A7 143018 _1!9 79 168, ov___un ag____no 25 P62 __ 12.%% 0,
- T EVAPORATION {ubu) 2,57 .04 B 1,08 7 gl 49 1,38 H 7.54 .18 1.63 Z.45% .92
.. o=RESERVOIRUATER LEVEL {EL, 3y 176,89 17p.72 163 22 130,40 159,20 184,55 17, sr 168, BT 183,15 7B,.R4 87,00 187.09
‘=STORAGE . VOLYME . {nix) 347,30 230,2% 123,%0 23,54 34,36 186,03 242,03 199,60 122,69 397,58 639,060 631,00
cms . IRILL-OUT Avew) oy 0. .0, 0. 6, 0. 9. 0, 'y 'Y 116,35 392,88
T . ~POMER OUteuY EEL L] 0. [ 0. 0. 0. o, 0, 0. G 9. [ Q.
=ENERGY OUTPUI : nouou-n: Ga [ Q. [N 0. 0. ) 0. &, 9 [ )
. b, NATURAL WURGEF BETUEEN AN $11% . . . . e,
AND ELAWERL anBcut Rt 3,78 1,32 1,68 2.3 8,52 r.02 5,8L 2.42 1,62 9,60 131,92 A7.4s
T T p warem noun!nuns 3] unmu _ Tt T )
ANLEUY
s .. TSYSTEM G AND [2] {HEHY CASELT0 137,02 149,41 166,81 151,70 YA8,B1 149,73 151,70 117,90 19,22 0 26,80 . P.45
~RYSTEM Di‘ (REMY B, 16,78 0. 0. g, G, 0. 0. 0. 0. 0. b,
T TR, RETUAL owum FLDY AT ELRHERA ot o
ANjLuT "
.10 nsr:u & AND DY (S} 154,700 137,02 109,81 156,31 131,70, 588,81 448,73 15970 117,90  19.22 . 140,75 38.47
~To sYSTEM b2 AMER) . 16,78 0, 0. 6. &, 0. 0. [ o, [ 363,08
T virﬁ ununiqznts 0 BYSTEM § oo T momm T s e ToTm e e m
(LT 17,00 185,00 21,00 XF.00 25,00 -23.00 19,00 27,00 I4.00 11,00 6,00 ¥,00
T TETRITALE T T T T T TTrrTmTh oot T o
ST awaTURAL THELDE [Tt T T VORI W 6T T ey o. o, 1.00 1,00 1.90 +60
~SUPPLY FROR ULSEREAN gMcM) 13,79 - 9.50 5.32 7,48 8,10 T.20. 1. !5____6 23 0.8% halL 18,64 1.28
<WATER REQUIREMEXTS (rEn) 11,00 12,00 6,00 5,06 11,03 15,00 14,00 13,00 0, 0, 1.00 2.00
R ~EVAPORATION - [£ITH .29 0,30 0,38 . 0,38 'R 0,40 o35 023 0,19 0.21 . 0,25 _ 0,28
=TAnK WATER LEVEYL (EL MY 22.20  91,%4 1,37 94,9t 99,27 BB,3C CEL,01 32,75 A&, 04 BB 92,20 92.20
_ -STORASE YOLUME_ 1,RULE CURVECNEM) 25,30 22,68 _ 21.80 2&,%0 20,80 13,80 _ 7,30 2,%0 K00 B, %0 14.70...22.80 __.
- ) 2. ALTURL T (MR 25,30 22,40 21,80 24,10 23,40 13,80 7,30 .30 £,00 B,%0 25,30 25,30
=SPILL DUT {mCM) . 0. 8, . 0, L 0, Q. Q. -0, 0, 9. . G.. L.
=DEFICIT {4CH) 0. G, 0. 0. o, a9, o -1 0. 0. 0. G
T T AN RTRNERYYR YaNE T T T TTm T T e TooTrhT oo T m o mr TrvmTTmT T T
- TOATURALTINFLOY T T ey T T 5,007 2000 3,060 0, 0 2.00 0 0, . - 3.00 3,00 13,00 21,06 Zz.00 22,00
~SUPPLY FRON UDSTREAM [LI4.}] 109,32 . 99,54 $12,07 101,88 _1Dk,18 105,48 117,07 1H5.84_ BL,63 2,85 07 77 25.5%
=RELEASE. TO KANIALAY FANC [EILT) &4,07. 21,72 33,19 46,12 33,05 31,38 3L.30 . 35,38 0. o, [B 0,
— =~RELEASE_TO KAUGULLA_ TARC __ £¥CH) __ 55,80 39,84 AT.72._3B.52_.. +0.95_ 30.9% . 31.88  34.30  ST.2% _ 20,97 30,07 __.%.. ___._.
=WATER REQUIRENENES (MEM) 34,00 . 3a.00 17.93 15,90 33.00 “6.00 L 00 39.00 [ 0, 2.00 7.00
- =ENAPQRATION . .. . - AMEMI_ L 2uth 1,98 2.k 2.7 2,74 2.82 2,39 7.95 3,02 2,82 2.62 2,29
~TA%E WATER LEVEL CEL M) 8e.90 39,90  vG.72 90.70 99,22 A9.S¢ 39,96 B9.90 %370 93,70 93,70 91,7p
— - -~SYORAGE VQLUMF J,.RULE {URYEIUCM) 134,90 136, 0 136,70 _135.90 338,90 134,90 136.F0 134,90 136,90 134,90 136,90 _1346.90
2.ACTHAL (2EM) 39,50 59,50 e 7 73,74 65,18 59,350 59.5¢ S9.%0  1346.%0 134,90 134,.%0 136,90 -
_ PIAL QUI MM Q.. S TSNS PPV Y - DOUERY P . FUSMUUIY AU IS | PR, 3 § N——
L2312 0 CILH] L' G a, 0. 0. 0. o. O o, 0. 0.
T, oKAUDULLA TARK T T TToTommT o T T T T
~HATUNAL -TNFLOW [T} 1,60 . 1,66 [N . 0. 1.00 1.00 3,680 $.00 5,60 5.80
o wSyUPBLY FROK_NINNERIyA TANX  {MCHMY 50,80 39,12 A8.88  3F, A2 ___&0.22_ 30,80 33,27 30,74 16,91 20,59 . b0,53_ . 8,27 .
=WATER REQUIRERENTS T{HEMY $3.006 80,00 27,00 7i,00 31,00 72,00 89,00 60,00 o 0. 4,00 11,99
_ wEVAPONAYION o tENY .32 2.3% 2.7 2.mY L .81 2.08 TL9% _ 0, 1,29 1,53 z.el
~TANE WATER LEYEL tEL.M) 72,69 Tt, 68 Tz, LS T2L9S 70,07 47,20 M.oo 46,82 65,97 73,20 F3.20
—_— . -3JORAGE VQLUME | 8,.BULE CURYE(MEM) 328, 10_1_._D_UJ ag_ 122,80 10B,TQ. . 70,54 39,0 35.90 24,60 LB.d0 77, 30 V18,30
2 AEYBEL #u) V16,78 93,52 111,60 422,80 V0B 70 64,28 }7.e7 5. oo 28,00 A8.30 128,30 123.3D
- :SEJ.LLO.Ul ‘ Rl D -1 Q. |- PUNES - PR | L N — Go 0. __ O, L P b P —
~bPEFIEIT {MEK} 0. [- 198 2. 8. 0. ¢, LN &.9¢9 0. c. 6. o,
SN KASTALAL _YANK
_ ~NATURAL _INFLOW {uEn) 10,80 _. 5,00 5,00 . Z.00 .00 G, . $.00 5,00 22,00 37,00 39,00 39,00 _
=SUPPLY FROM KIXVERITA TANE (wem) 57.92 19,03 30,01 41,70 3L, 3¢ ?8.37 31,01 31,99 G. o, 39,18 13,38
- =yalER nguuu;vun trLwy 25,00 32,00 35.00 32,00 53,00 7T.00 Ti.00 71.00 2,00 4. 6,00 18,00 _
—EYAPORAT(O% {HCKY 2.5% 2.6% 3,18 31,00 3,29 2.97 2.2¢ 0.7 [ 1.00 1,67 2,29
~VANK WATER LEVEL (U.L'u SEL8S  SA.Re. SA,00._ SAE3 _ F7,85  Sh.kb_ 50,7V 2,80 43,56 33,32 37,57 59,80 ..
«$TORAGE YOLUME 1,RULE CURVE(PIK) 160,60 144,90 13%,20 183,90 124,00 74,20 38.70 11.%¢ L,70 34,80 41,80 145,00
- .. TLRRTUAL (ML) J4BI32 13E.ST  18%.z0 18X.90 126,08 F2,e0 . 28,1 0. 19,66 55,88 126,57 180,40 ___
=3PILL OUl (RER) [ 0. 0. b, [ 0. 0. 0. 0. 0. [ '™
e _oTBERYEIY HEm) O, .. . .0« 0. [T 0. 0. 6,7% 0. 0. 0. 0, ..
e MG MATURAL RUNDEE AT ANGAMAQELLA
g e (T3] V.22 e,k 23,32 31,66 114,48 90,93 78,38 3918 17,38 130,40 TRA_QA S¥9.20
TN T RARRKRARA SARDURA Yawe T TRt o T T
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Table H.4.6  TRRIGATION WATER DEFICIT WITHOUT DAM CONDITION
(Irrigable Area 48,300 ha, without Kotmale)

Million cu-m

YALA SEASON : MAIIA SEASON
YEAR . ' .

' IR . Deficit & of beficit IR Deficit % of Deficit
1950 935 120.46 . 12.9 560 0,00 0.0 .
1951 864 56.14 645 519 0.00 0.0
1952 897 33.84 3.8 Gd1i 0.00 0.0
1953 826 301.27 365 433 0.00 0.0
1954 906 55.46 61 498 0.00 0.0
1955 792 0.28 0.0 753 0,00 0.0
1956 934 440.12 47.1 492 0,00 0.0
1957 947 123.75 1341 404 0.00 0.0
1958 901 - 0.00 0.0 673 0.00 0.0
1959 - 905 84,91 9.4 340 0,00 0.0
1960 789 0.00 0.0 459 0.00 0.0
1961 964 71.81 7.4 453 3.00 0.7
1962 903 745 0.8 441 - 0,00 0.0
1963 885 - 41,26 4.7 443 0.00 0.0
1964 . 913 73.,16° 8.0 641 11,41 1.8
1965 - 788 - 0.00 0.0 399 0.00 0.0
1966 882 67.15 7.6 547 0,00 0.0
1967 868 79,57 8.2 435 0.00 0,0
1968 941 123,79 13.2 G617 0.00 0.0
1969 856 43.59 5.1 414 0.00 0.0

.1970 867 0.00 0.0 547 0,00 0.0
1971 856 - 0.00 - 0.0 710 0.00 0.0
1972 872 157.67 18.1 565 0,00 - 0.0
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 6708 6.72 1.0
1976 888 424,54 47.8 578 0.00 0,0
1977 905 83,79 9.3 |
TOTAL 24742  3145,78 14619 141.73
AVERAGE 883.6  112.,3 12.6 541.4 5.2 0.8

NOTE IR : Irrigation Requirements



Table H.4.7 IRRIGATION WATER DEFICIT WITH DAM CONDITION .

{Irrigable Area 62,200 ha, Irrigation Purpose
Only, without Kotmale)

Million cu-m

o YALA SEASON HAHA SEASON
YEAR o : . _
IR. Deficit &% of Deficit IR Deficit % of beficit

1950. - 1184 . 0.00 0.0 725 0,00 0.0
1951 1096 0.00 0.0 669 0,060 0.0
1952 1131 0.00 0.0 826 -~ 0,00 0.0
1953 984 - 263.99 26.8 561 0,00 0,0
1954 1199 0,00 0.0 647 0.00 0.0
1955 99 0.00 0.0 959 0.00 0.0
1956 1208 444,11 36.8 637 G.00 0.0
1957 - 1208 330.66 27.4 525 0.00 0.0
1968 1143 0.00 0.0 868 0.00 0.0
1959 1163 0.00 0.0 436 . 0.00 0.0
1960 1008 0.00 0.0 586 0.00 0.0
1961 1145 0.00 0.0 593 0,00 0.0
1962 1149 06.00 0.0 568 G.00 0.0
1963 1122 0.00 0.0 575 0.00 0.0
1964 1159 0.00 0.0 850 0,00 0.0
1865 895 . 0.00 0.0 519 G.00 0.0
1966 1124 ¢.00 6.0 709 0.00 0.0
1967 1242 0.00 0.0 579 0.00 0.0
1968 1203 0,00 0.0 802 0,00 0,0
1969 1082 0.00 0.0 546 0.00 0.0
1970 1089 0.00 0.0 702 0.00 0.0
1971 1085 .00 0.0 910 0.00 0.0
1972 1109 0,00 0.0 726 0.00 0.0
1973 1036 39.02 3.8 868 48,39 5,6
1974 1112 485.22 43.6 915 220,20 24.1
1975 1054 396.43 37.6 874 0.88 0.1
1976 1133 510.60 45,1 733 0.00 0.0
1977 1150 5.66 0.5

TOTAL 31354 2475.69 18908 269,47

AVERAGE 1119.8 88.4 7.9 ©700,3 10.0 1a1

NOTE IR : Irrigation Reqguirements
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Table H.4.8 SUMMARY OF WATER BALANCE STUDIES (CASE TIT)

1. Case " Cuse é Case b Caée ¢
. u.w.ﬂ. MSL 200 m MsL 195 m MSL 188 m
3. LWL, MSL 175 m ﬂSL;le o CMSL 154 m
4. T0¥31 éapgcity : 1,110 millioﬁ | 900 million 658:mi1110n
: eu-m cu-m cu-m
5. Effective Capacity 802 million 686 million 418 million
_ ci—m ‘cu~n - cu-m
6. .irrigablé Area 62,200 ha 62,200.ha 65,200 ha
:7. Firm Power Fotentin: 10 MW 6 MW 0

8. Average Annual
Power Cutput
Installed Capacity

66 M 183.0 G\H - Gilt - GWH
50t 1797 - -

45 My 178.5 - -

40 Mv 176.9 159.6 -~

35 MV 174.7 157.7 -

30 MY 170.8 154.7 ~

25 My 162.2 148.9 -

20 Mw 144.3 135.4 -

22 M | | - 104.4*

9.  Average Reservoir _
Water Level - . MSL 190,60 m MSL 184.77 m  MSL 173.77 m

* : Generated uniler eservoir water levei higher than M3L 165 m, amtl
potential helow this water level not counted bLecause of limitation
2f -turbine te=sign.
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Table H.4.9  IRRIGATION WATER DEFICIT WITH MORAGAHAKANDA DAM
(Trrigable Area 62,200 ha, with Kotmale Dam)

t1illion cu-m

YALA SEASON HAIIA SEASON

YEAR
IR Deficit % of Deficit IR Deficit % of Deficit

1950 1184 0.00 0.0 775 0.00 0.0
1951 1096 0,00 - 0,0 669 0.00 0,0
1952 1131 0,00 0.0 826 0,00 0,0
1953 984 92,19 9,4 561 0.00 0.0
1954 1199 0,00 0.0 647 0.00 0.0
1955 991 0.00 0.0 359 0,00 0.0
1956 1208 335,47 27.8 637 0.00 0.0
1957 1208 114,80 9,5 525 0.00 0.0
1958 1143 0.00 0.0 868 0,00 0.0
1959 1163 0.00 0.0 436 0.00 0.0
1960 1008 0,00 0.0 586 0,00 0.0
1961 1195 0.00 0.0 593 0,00 0.0
1962 1149 0,00 0.0 568 0.00 0,0
1963 1122 0.00 0.0 575 0.00 0.0
1964 1159 0.00 0.0 850 0.00 0.0
1965 995 0.00 0.0 519 0.00 0.0
1966 1124 0.00 0.0 709 0,00 0.0
1967 1242 0.00 0.0 579 0.00 0.0
1968 1203 0,00 0.0 802 0.00 0.0
1969 1082 0,00 0.0 546 0.00 0.0
1970 1089 0,00 0.0 702 0,00 0,0
1971 1085 0.00 0.0 910 0.00 0.0
1972 1109 0.00 0.0 726 0.00 0.0
1973 1036 0,00 0,0 368 13.46 1.6
1974 1112 361,77 32,5 915 146,45 16.0
1975 1654 346,79 32.9 874 2.85 0.3
1976 1133 442,22 39,0 733 0,00 0.0
1977 1150 4,05 0,4

TOTAL 31354 1697.29 13908 162,76

AVERAGE  1119,8 60.6 5.4 700.3 6.0 0.7

HOTE IR : Irrigation Reguirements
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Table H.

4.10

RESULTS OF. RESERVOIR OPERATTON STUDY WHEN

IMPOUNDING, SATISEYING THE WATER REQUIREMENT FROM
EXISTING EARM LAND OF 40,000 HA UNDER THE PROJLCT

i s e

Tﬁne necessary Reached Time nocessarvy Reached
No. Commencement up to L.W.L. _'at up to H.W.L. cat
_ of storage (Month)  L.W.L. (Month) H.u. L.

1 Oct. 1950 3 Jan. 1951 15 Jan. 1952
2 Oct. 1951 z Dec. 1951 30 ~Apr. 1954
3 Oct. 1952 16 Jan. 1954 26 Jan. 1955
4 Oct. 1953 3 Jan. 1954 14 Dec. 1954
5 Dct. 1954 2 Dec. 1954 ) Apr. 1955
6 Oct. 1955 25 Nov. 1957 27 Jan. 1958
7 Oct. 1956 13 Nov. 1957 15 Jan. 1958
8 Oct. 1957 1 Nov. 1957 3 Jan. 1958
9 Oct. 1958 13 Nov. 1959 16 Feb. 1960
10 Oct. 1959 1 Nov. 1959 4 Feb. 1960
11 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 5 Mar. 1964
15 Oct. 1964 11 Oct. 1965 14 Jan. 1966
16 Oce. 1965 1 Nov. 1965 13 Nov. 1966
17 Oct. 1966 1 Nov. 1966 14 Dec. 1967
18 Oct. 1967 1 Nov. 1967 14 Dec. 1968
19 Oct. 1968 2 Dec. 1968 is. 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 13 Dec. 1975 35 Oct. 1977
26 Oct. 1975 2 Dec., 1975 25 Oct. 1977
27 Oct. 1976 1 Nov, 1976 13 Nov. 1977
Total 150 522
Mean 5.9 19.3




Table H.4.11 RESULT$ OF RESERVOTR OPERATION STUDY WHEN
IMPOUNDING, SATISFYING THE WATER REQUIREMENT FROM
- EXISTING FARM LAND OF 62,200 HA UNDER THE PROJECT

' ‘Time necessar v e ' ; - -
Commencement - y Reached - Time necessary Reached

e  of storage up'(:iznlt‘if;.l“_'w I;L! M E;oﬁtg)L ________ H_ai»t.‘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 2 Dec. 1954 39 Dec. 1957
6 Oct. 1955 25 Nov. 1957 28 Jan. 1958

7 Oct. 1956 13 Bov. 1957 16 Jan. 1958
8 Qet. 1957 1 Nov. 18957 4 Jan. 1958
9 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. 1963 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 40 Jan. 1970
i8 Oct. 1967 1 Nov. 1967 28 Jan. 1970
19 Gct. 1968 P Dec. 1968 16 Jan. 1970
20 Oct. 1969 2 Dec. 1969 5 Feb. 1970
21 Ocr. 1970 2 Dec. 1970 12 Dec. 1971
22 Oet. 1971 2 bec. 1971 74 Nov. 1977
23 Oct. 1972 1 Nov. 1972 62 Nov. 1977
24 Oct. 1973 25 Dec. 1975 50 Nov. 1977
25 Oct. 1974 13 Dec. 1975 38 Nov. 1977
26 Oct. 1975 2 bec. 1975 26 Nov. 1977
27 Oct., 1976 1 Nov. 1976 14 Nov. 1977
Total 152 758
Mean 5.6 28
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Fig. H.3-4  Flow Chart of Computation

(s1anv)
te
2 ;
i - - —.——(
Catvurenion ™
12 Bastlinns Ruiafrsir

Hatvral eveerl
WMIE Lt 4

Tre Hle= a0 moey
1238 1IN Miniram

T Jor jeunt
tiareaes

i

"

Coltstaniss ¢l Divariiea 1 i
Flaw o Hu0em 11 {0l

4 ViH)

Eranierten,

ik giren ta ine
of mx i3 1t pyaar

CHrututma of falics
13 Uarcqoratanca Ruyee
CHraaran F W e
wumeay f2 Keugitie

[E71Y ’

Cargtasian ol Waiw Bagen
irdmerds Tor Winanglys
Tann

Celevtahan of Wyip Rigu-
wimanin ke P Servire
fant

Denarties Beguisamarn

CRlutarcas of Warnr Byque
amann for Kearetai
Iany

e Eldsara Agigel

i

Colcwaran ot Nuquired I
Aaleass from Marsgateiond

AP S TR

"‘\,

Ratrms te FANOL

Rytyanr wltes ~irau

W'

pa-ur sigaitamaad

Paguratian

Lew wares

L Rurengs weng taae

Do Dgeretan wene Luewr

L)

Aitears
foltitis mgres
14393 Tan

He

Peibrg b 4ata 18 vesh
Teat

S1ery chandenl waler
" gvianing leaty

L

Cagueon of watar taltnes ‘
[PORE PLPRE PTLITN

Totetaran fay
28 3aots it Lomeae

GOVERNMENT OF DEMOGRATIC SOCIALIST.
REPUBLIC OF SRI-LANKA
MINISTRY OF MAHAWELI DEVELOPMENT
THE STUDY ON EXTENSION OF
THE MORAGAHAKANDA AGRIGULTURAL

' DEVELOPMENT PROJECT

Procedures

JAPAN INTERNATIONAL- COOPERATION AGENCY

H- 84













ANNEX - 1

FOUNDATION ‘AND CONSTRUCTION MATERIAL

. TABLE OF CONTENTS

- Page
GENERAL ORTURIIOR e e T I-1
IL1.1 General ..., e, e - I-1
LL2  General GEologY  .viiiiviiie oo i-1
FOUNDATION ..ot I3
1.2.1  Foundation INVEStZALON  .ovoiveereeeeeeereesees v 1-3

122 Geology of the DAMSHE ...ovevvveeeereesoeserses oo 1-8

123 Dam Foundation Engineering .............cocevereerenn..s o I-12

123.1  Strength of the Foundation ............................ 1-12
1.2.3.2  Permeability of the Foundation ....................... I-13
1.2.3.3  Excavation LiNE  ....oooecoeeivireoeeieiee s e [-14
1.2.3.4  Foundation Treatment  .........c.ococeeervrveiisererer. I-14

1.2.4  Foundation of Diversion Weir Site ....................ccveeeinn, 1-17
1.2.5 Geology of the RESEIVOIr AICR  ......ooovveieieeivieeieeeereeenn. 1-17
CONSTRUCTION MATERIALS  vvveveeireeeroesessereeseees oo 1-20
1.3.1 Outline of Investigations ......... e i-20
3.2 Soil Materials ............ ST SO URURURUUURRPIO 1-20

1.3.2.1  Available Quantity of Soil Materials and
the Selection of Borrow Areas ... SOV I-20
1.3.2.2  Physical and Mechanical Properties .................. 1-22
13.2.3 Suitabi]ixy as Impervious Material .................... 1-24
1.3.2.4 ~ Matters of Special Attention ... 1-25
1.3.3  Filter Material and Fine Aggregates for Concrete ................. 1-26
1.33.1  Availability and Ekploitable Quantity ... 1-26
1.3.3.2  Physical and Mechanical Properties ................... 127
1.3.3.3  Suitability as Filter Material ............... ST 127
1.3.3.4  Suitability as a Fine Aggregate for Concrete ...... . [-28
1.3.3.5  Matters of Special Attention ......c.ceeciiiiniinnns I-29



134

1.3.4.1 A_v"ail:able' Quantity and the Selection of Quarries .....
1.3.4.2 Phys_.ic_;iil._.and'Mecha‘hical Propetties  .vieeeeereerennens '
1.3.4.3 . Suitability as Rock Material oioviviveeroveereree e
1.3.4.4  Suitability as Coarse Aggregates for Concrete ...
[.3.4.5  Matters of Special Attention ......o.ooviiiniiiniinn

Matters of Special Attention .

1-if

* Rock Material and Coarse Aggregates for CONCree ...

Page

1-29
[-29
131

132

1-32
133 .



Table

Table
| 'I‘éible
Table

Tabl_e:

’faﬁic
Table
“Table
Table
Table
‘Table
Table
Table
Table
: Table

Tablé
Table

Table

Table

Table

Table

L1

1.2.1
1.2.2
1.2.3
1.2.4
L.2.5
1.2.6
1.2.7
13.1
1.3.2

1.3.3

1.3.4

1.3.5

1.3.6
1.3.7

1.3.8
1.3.9

1.3.10

1.3.11

1.3.12

1.3.13

- STRATIGRAPHIC COLUM OF THE PROJECT AREA

NUMBER OF LABORATORY TESTS CONDUCTED ON
~ IMPERVIOUS MA I'ERIAL

LIST OF TABLES

RFSULT OF CORE DRILLING

NUMBER OF LABORATORY TESTS CONDUCTED ON

FILTER MATERIAL AND FINE AGGREGATES ...vviviniininninnnn.

NUMBER OF LABORATORY TESTS CONDUCTED ON

COARSE AGGREGATES AND ROCK-FILL MATERIAL .............

AVAILABILITY OF IMPERVIOUS MATERIAL IN

EACH BORROW AREA ..., P

SUMMARY OF LABORATORY TEST RESULTS FOR SOILS

IN UPSTREAM BORROW AREAS ...iiiiiiiiioiiieeeiieiaieennn

COMPARISON OF LABORATORY TEST RESULTS OF SOILS

IN PREVIOUS AND RECENT INVESTIGATIONS ............cooeian,
SUMMARY OF LABORATORY TEST RESULTS (JICA-1978) ........

SUMMARY OF MECHANICAL TESTS ON IMPERY IOUS

MATERIAL .... R T PPt SUUPITTRU

SUMMARY OF LABORATORY TESTS ON RIVERBED MATEIAL

AND ROCK BLASTINGS .o i s

COMPARISON OF THE STANDARD RANGE OF GRAIN SIZE
DISTRIBUTION RECOMMENDED FOR FINE AGGREGATES IN
DAM CONCRETE WITH THE ACTUAL GRADATION OF RIVER

SAND AND ROCK BLASITNGS ..o

LABORATORY TEST RESULTS OF ROCK SAMPLES

FROM BORING CORE . i i e e enas

SUMMARY OF THE TEST RESULTS OF QUARRY MATERIALS

(ROCK BLASTINGS) oo raarraeeas

I-iit

................
.........................................
....................................
...............................................
........................................
.................
...................................

......................................

.......

..............................................

Page
I.34
1-35
1-36

1-37

1-38
1-39
1-40
141
1-42

1-43

143

1-44

1-45

1-46

1-47
1-48

1-49

I-50

I-51

1-52

I-53



-

Fig.

Li-2
1.2-1
1.2-2
1.2-3

1.2-4 .

1.2-5
1.3-1

1.3-2
1.3-3

1.3-4
13-5
1.3-6

1.3-7
1.3-8

1.3-9
1.3-10
1.3-11

LIST OF FIGURES

The Mam Geologwal Divisions fmd Slmphﬁed

-Gcologlcal Structures: ...
© General Geology of the Pro_]ect Area
AP/L'&S on Load- dlsplacemcnt Curve and Creep Rano. rerrarasd

--------------------------------------

R LA AECREEREERILLE LA

Loadmg Pattern and Dial Gauge Locations  ....ovvveeees ereasaes

_Shear Strength Ceeieeereriiia B PTTUUT U VRUIRURE TPIOUUPP .

Results of the Groutmg Tests eraetienieiaaans SETTUTRTOR SR

Geological Map of the Reservmr Areq RUTTURPTIO e

Grain Size Dlsmbutlon Curves of Smls in
Upstréam BOITOw AYEAS ..o v iinriinineiiniin i,

Grain Size sttnbunon Curves of Soxls in Borrow Area B ...

Grain Size Distribution Curves of Soﬂs in _ :
Borrow Area A, B, C, Co, Dand E ool ST

Grain Slze Dlsmbuilon Curves of Smls in Borlow Area F ... :

Relatwn betwaen Molsmre Content and Dry Denmty,
Cohesion Angle of Internal Fncnon and Coefficient of
Permeablhty T3 233) e e

Relation between Field Moisture Content and

Optimum Moisture Content ........
Resuits of Compacnon Test .......

Grain Size Dlsmbunon Curves of Ri
Rock Blastin g e PO

Conditions for the Design of F_ihe_r '

..................................

.................................

verbed Materials and

.................................

.................................

Ava'il.ability. of Rock Materials (Quarry I) ....... TP
Availability of Rock Materials (Quarry I) ........ e ———

1-iv

Page
1-54
154
1-55

55

1-56
157
1-58 -

1-59

159

1-60
160

161

162

162

163

1-63
1-64
1-64



ANNEX-I  FOUNDATION AND CONSTRUCTION MATERIAL

11 GENERAL
L1t General

o 'Ihls ANNEX ‘was recompiled on the basis of the previous Feambmty Report
' plep‘ued by JICA in 1979,

112 General (,eology

: ’Iopogmphy of Sri Lanka 1 characterized by three stcps of penepl'uns The h1ghest
peneplain forms the so-called Ceniral Highland including Nuwara Eliya, from 1,500 m to
1,800 m in altitude, in the center of the island. Topography of this area is rather of steep
mountains as the result of deep downward erosion below. the surface of the peneplain. The
highest peak Pldurutalagfila (2,527 m) is located in this zone. The middle peneplain forms
the area of 90 mor 120 m to 750 m in altitude, surrounding the highest peneplain, and is
‘characterized by mildly unc[ulatmg terrain, hills and small mountains. The lowest peneplain
is developed extensively in the coastal region within 120 m in altitude, surrounding the
middle peneplain.. Topographic characteristic of the lower peneplain is flat plain with
scattered heights of erosion remnant,

Geologically, the island of Ceylon is a part of very old and stable continental mass
of the South Indian Shield, consisting of highly crystalline metamorphic rocks (sce Fig.
L.1-1); The most part of the island is. composed of pre-Cambrian Highltand Series and
Cambrian Vijayan Series; the. former exposed in a belt with 50 to 100 km of width
stretching in the direction of north-northeast to south-southwest through the middle part of
the island and the latter forming about 50 km wide belts on both sides of it. Miocene
scdm]entary rock beds are located on the northwestern coastal region. Besides these there
is a very local patch of Mesozoic rocks in the narthwestern part, Quaternary deposits are
composed of unconsolidated material of various grain sizes, from clay to gravels, of which
some are-flood and terrace deposits formed along rivers, some are residual soil scree or
talus on hill slopes and others are marine and lacustrine.

“Geaological history of Sri Lanka starts in the pre-Cambrian era with thick
sedimentation in a geosyncline, which underwent regional metamorphism to produce
“metamorphic rocks of the Highland Series. In Cambrian period, another metamorphism
“exerting a part of the above metamorphic rocks resulted in polymetamorphosed Vijayan
Series. From the late Paleozoic to the late Mesozoic, it was a part of Gondwana Land
which covered the southern hemisphere extensively. . During this period, the tectonic

activity in Sri Lanka was predominantly upheaval and erosion, but for a very partial
~sedimentation occured in Jurassic. The subsequent periods after disappearance of the
Gondwana Land up to the recent age have still kept on seeing upheaval and erosion in the
most parts of the island, except in the northwestern part where marine transgression
occured in Miocene. The outstanding development of the peneplains was also due to these
activities.



Foldmgs are obsel ved in those mctamorphlc rock beds of the nghland Sel {es and |
the Vljayan Series. ‘Trend of the foldmg axes shows north- south in general and northwest-
southeast in the southwestern part on the area of the Highland Series. In the area of the
Vijayan Serics, those axes are more varying in direction and Icss contmuous. Faults show
main trends of IlOI[thSt sou:hwest and nonhwest southeaet : - =

. The M‘xhawoh Ganga ‘the blggost rwcr in. Sri L'mka wuh 3"%0 km of Iength
originates in the mounntain. rldgcs, more than 1,800t high,in Nuwara' Ehya flows about
- 85 knvintricately bending but gencral]y northward to. Kandy, then 55 kni Southe'\stwmd
and then 190 km notth and north- northcastw*ud till it pours into Koddlyar Bay near
Trincomalee. The final course of 190 km is s1tuatcd for the most part on the lower

peneplain below EL. 120 m, The Amban Ganga is the biggcst tributary of the M‘\llaweh _
Originating on a mountain slope at 1,300'm in 'xltstude about 12 ki southieast of Matale
town, it flows 50 km northward to the existing Bowatenna dam, thei 25 km castward to
E]ahma and then about 45 km northeastward until‘it flow‘; into the Mahawoh main srrt:dm
aris 80 km upstremn from the esmary o S

- The 1rr1gatlon area 1 of the Pro;ect devclops i an cxtenswo Iower penoplam on the
west bank of the lower Mahaweli Ganga and the Amban Ganga in the downstream reéches
from the proposcd damisite,” about: 4 km- southwest from’ Elahcra. From geologlcal
viewpoint the prOject arca is situated for the most part in the zone of the pre-Cambrian -
Highland series and partially in the transition zone from the Cambrian Vijayan Series
exposed on the eastern side of the Mahaweh main stream, all of which are composed of
highly crystalhne metamorphlc rocks (Seo F1g I I- 2) :

The H1gh1and Sorios compnsas three groups of rocks, thai is, Khondahte group,
Charnockite and Kadu gannawa gneisses, as’ described in the Table I:1.1, which occur.in
alternating thin strata and not in'regionally separate formations. - Rocks of the Hi ghland

-Series aré characterized by such contamed minerals as garnet, sillimanite, graphite,
cordierite and hyporstheno. which are very rare of lacked in the: polvmetamorphw VlJayan '
Series.- Qu‘itemary unconsolidated deposns covermg these rocks are w:thm a few mefers 1n'
thickness generally in the pro;ect area. :
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12 ._FOUNI)A'I‘I()N
L2.1 I*Dundatwn Inveat:gahons‘

- One of thc prcv10us mvcsngqtions was performed by UNDP/FAO as a part of the
Mahaweli Gfmga Irrigation and Hydropower Survey from 1959 to.1968. It comprised
~ geological-mappings of the reservoir area with topographic map in scale of 1 inch to
0.5 miles and of the damsite in scale of 1 inch to 200 ft., core drilling at 40 spots with
- more th'm 1,500 m of total length, ning observation trenches and geophysical
investigations. The other previous investigation was carried out by the Irrigation
Department of the Government up to 1978, with 29 core drilling holes totalling 902.1 m
(2,959.75 ft) to obtam the addmonal data.

Succeedmg and bdsed on the etudy of the results of those” previous investigations,

_proposed and performed were: the present foundation investigations for supplementary data,
~ that includes geological 1 m'lppmg of the damsite in scale of 1/1,200 (1 inch to 100 ft), core
drilling with water pressure test, test grouting, adit excavation, in-situ rock mechanical test
- and geophyswal (seismic) exploration. Detailed quantities for cach item are. shown in
Tables I 2. 1 to I 2 4 rcspectwcly :

Method of test groiiting
The test grouting was performed in the following procedures.
1 Sequencc of the work

The grout holes GH3, GH1 and GH2, allocated at three corners of a regular triangle
with side length of 2.15 m, were drilled, water-pressure-tested and grouted by step
of 4.5 m (15 ft) in down-stage from the top. Then, a check hole GH4 was drilled
at the center of the said triangle and water- pressore-tested by 4.5 m down-stage to
examine the effect of the above groutings. ‘As the results of the water pressure tests
in GH4 were not satisfactory, the hole was grouted by 4.5 m up-stage. And then,
a grout hole GHS was drilled, water-pressure-tested and grouted by 4.5 m down-
stage at the symmetric position with GH4 in relation to the line GH1'to GH2, so as
to make a smaller triangle GH2-GH4-GHS with side length of 1.23 m. Last of all,
a check hole GH6 was drilled and water-pressure-tested at the center of the sma]ler
triangle to examine the effect of groutings with the shorter spaced holes

@ Grouting:pressure

The maximum allowable pressure for the test grouping was as follows.
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- Depth (m) Mdk,'ziilov?ablé p_.réssLirc:(l{._g./cnri?)_“. '

4.85

- 140 S 30-40
140 - 185 60 .
18,5 - 230 - 8.0
23.0. -

27.5- S 100

* 'The pressure read at the neck of the holes.
(3)  Mix proportion of gf01it
- Mix proportion of grout used for the test is:as follows Tl:c mix proporuon in the‘
left column of the table ‘below is changed to that in the right column whcn the

grouting is in the condmon as mdtcated in the Imddle column

Mlx‘proportlon 0 Whan averagc grout taken in  Mix proportion

cement grout 20 minutes is more than: shall be’ changed
(ccment/water in wmght) - lit./min;/m - : tor -
1/10 _ 6 IR ¥ '
s 6 : - 173
1/3 - 5 : o 172
1/2 ' 4 _ /1
i1 Regardless the grout take, 1/1 is to be continued

until completion. If grout take is extmordmanlly :
: : much, then ---- Mortar grout
Mortar grout ' o :
: (sand/cement/water in we:ght) _ S R
1/1/1.3 o To be continued until completion.

Grouting was started with injection of grout.at 1710 in case that foregoing water
pressure test showed leakagc lower than 10 Lugeon unit. Otherwxse it was started
at 1/5 :

Méthod of in-situ !‘O'Ck test

Tn-situ rock tests comprise plate loadmg tests at three spots to obtam the moduli of
clasticity and deformation and a shear test with four concrete test blocks pI'iced on bed
rock, all performed for charnockite in the adit No.5 on the left bank of the main damsite.
The principles and methods of the tests are as follows:
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Plate loading test
Principle:

Moduli of elasticity and deformation are given by the following equation,

EorD = o . dp

..‘2_{1 ds

~ where, D Moduius of deformation (kg/cm2)

- E:" Modulus of elasticity (kg/cm”)
SR Poisson's ratio (assuming 0.2)
a: Radius of loading plate (cm)
dP : “Certain increase of load (kg)
_ ds f : 'Incrcase of displac'emcnt by the above increase of load (cm)

-As Pmsson s rauo docs not effect much d1ffetence in the values of E or D, a certain

approprlate valiie foris assumed: The radius of loading plate (a) is given of itself.

It is the ‘purpose of test to obtam dP/ds The value dP/ds is obtained from
mclmatlon of load- dlsplacement curve, and varies depending on the inclination of
what part of the curve is taken, as shown in Fig. 1.2-1. So called "tangential
elasllcuy (Et) is ‘calculated with the inclination of the curve in the se(,tlon of rather
high load or the range of cxpcctcd load effected from the designed size of structure.

As the curve is usually steeper in the range of high loading, the tangential elasticity
is higher than the other values followinig. So called "secantial elasticity" (Es) is
calculated by the inclination of a straight line combining the bottom and the top of
each load-displacement curve, and is used in case when the design condition is not
vet established. This Es inplies partly the effect of non-elastic irrevocable
displacement. Deformation modulus (D) that counts all displacement from the start
of the test shows 2 total deformability characteristic of bed rock, both elastic and
non-elastic. Naturally the value D is smaller than the others.

Creep ratio (Cf) is calculated by the following equation,

e .
de -

cf =

where, dc: Dmpl'iccmcnt by creep (Amount of displficement during the
- sustained load)

de : Elastic dlsplacement (Amount of dxspidceme:nt by the load increased
form zero to the sustained load, in thc loading cycle for observation
of creep) (See Fig. 1.2-2)

Méih_od:

- Equipments used for the test are as follows:-
- Hydraulic test jack with a separate oil pump capacity 100 ton, I unit
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- Steel loading plate, dnmeter 350 mim, thickness 32 mm, 2 Units
- Dial gange, minimun: tcadmg 1/100 mim, stroke 50 mm, 4 nos.

- Column suppmts forz m, spherical adjuster «:tecl channel beam for cllal'ga'ug‘c
suppouer, dxaI g,auge holders, etc. , S _

Lmdmg pattems me shown in the Ioad tnne glapll in the drawmgs of tests Apphed '
maximum load was 40 tons (41.6 kg/em?) and 60 tons (62.4 kg/01112) that are
approximately the expected load from the demgned dam. Rate of loading up and
down was 3.55 ton/mm (3. 7 kg/em? every mmutcs) chcai dlsplacemcnt was
read by four dial gauges every minutes (every 5 tons of charge of load) in the
course of loadmg up and down, and cvely 5 mmutes when lmd was. sustained.

Aftcr cycli¢ loadmgs with i mmeasmg peak the ‘final mfixnnum 10'1d was sustained
for 3.5 10 4 hours or until displacement dmnnshed below . observable Tange, 1o
measure creep. Dumng this sustained load for creep the dlal gauge readings were
made at 1, 3, S, 10 minutes after the final load was teached and then every ten
minutes in the foliowmg 20 minutes, and 6very 30 nunutes untill complenon

Block bheir test
Princi pIe:

Block shear test is based on the following equation, that gives shear stréngth as a
function of ¢ohesive strength (or shear resistance) and internal friction angle ¢.

T = 0(an¢+ To

whers, 1! Shedr strength (kg/cmz)
_ Normal stress (kgfem)
¢ Internal friction angle
To: Cohesive strength (kg/cmzj

The equation is graphically represented as below:

T~C grziph

T
(kgfem?)

G (kg/em?)

1-6



To- obtdm valuee of ’Co and ¢. that are charactemnc of the found'mon rock in
quemon tluec or four concrete test blocks with size of 60cm x 60cm in the base are
placed on ‘¢leaned rocks which are as similar in condition as possible and
horizontally sheared with jacks under different normal (vertical) loads. If concrete
~of thie test blocks is placed carcfully enough to stick tight to the rock and if strength
of the rock is lower than the concrete; the shear plane develops in the foundation
' r_rock to give:shear strength of the rock. If strength of the rock is higher than the
‘concrete, obtained shear strength would be not of the rock but of the concrete or the
boundasy between both. In any case, the situation is similar to the failure in the
fouuddtlon of 901101cte dam and the rcsult gives a range of design value.

~Thou gh theoretmally two pairs.of measurement value {on, Tn) are 3ufﬁ01ent to solve
- the equation; poss:blc deviation of the obtained data due to test error and actual
. dlfferences of rock conditions at test spots necessitates the use of more than two test
o blocks Four blocks were placed in th1s test.

:_A(jtua_}ly,_ "_s'hearing force is Ioaded by jacks dipping about 17° from horizontal, for

_ the purpose of rendering the axis of this inclined load meet that of the normal load at
“the center of the base of the test block and thereby preventing occurrence of moment -
1in the block. In consequence, the shearing force in the horizontal direction is one of

- the elements of the inclined force loaded by the jacks; the other element is additional
normal load. Hence,

P - cosd
R

Pn + Pi - sin@
A

on =

where,  n: Shear Stress at fallurc of block No.n (kgjcm?)
On: Normal stress at failure of block No.n (kgjcm?)
Pi:  Inclined load at failure (kg)
Pn: Constant normal load applied on biock No.n by vertical jack (kg)
A Area of sheared plane (cm?)

6 : Dip of the inclined load from horizontal

Thé values of on, Tn(n=1,72, 3, 4) are plotted on the ¢ - T coordinate and by
‘drawm 1g the linc " 'T = ¢ tan ¢ + To" through the plotted pomts the values of To and
4) are obtained.

' :Methodf

- Eqmpments used for the test are as follows -

- Hydraulic test jack with a separate oil pump,
- . Capacity 100 tons, 1 unit -
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1.2.2

Capacuy 200 tons, 2 umts ,
- Dial gﬂuge minimum reftdmg 1/100 mm, stroke 50 o, 10 108,

- Cohmm supports for 2 m, spherical adjuster steel channel beam for dt'tl gnuge
suppmter dtal gauge lxoiders steel pIates etc : R

. The test was performed with concrete test blocks w1th 60 e x 60 cm in the size of"'

the base which were placed at four spots on cleaned foundation rocks Sl!bJCCl to the
test. Four different normal loads, ie 1,10,25 and 35'tons, were apphed on those
four blocks, and under those constant normal load gtadually increased was the .

~inclined load, of which horizontal element worked for sheaung while:the vertlcal

element adds to the normal load. Loading pattern and dial gauge locations are as
shown in Fig. 1.2-2. Vertical dlsplacement and. hOI‘lAOIlt‘ll displacement of the

blocks were ‘obserbed with four dial gauges respecnvely to be reptesented by the
- average values. Honzontal dlsplacement in the directiont right angle to the shearmg

was also recorded with two dial gauges. “The reading of dial gauges, was done-at
every beginning : arid end of jacking-up operations to increase the inclined load by
the rate of 10 tons per 5 minutes. ‘The inclined load in every step was sustained for
5 minutes. : :

Aftez shearmg had completed in each test bloek it was re- tested (the second

_ loadmg) by increasing the inclinéd load from zero under the same normal load. This

is to examine frictional resistance.
Geology of the Da'msite-

Foundation rocks of the damsite, as classificd below, are the members of the pre-

Cambrian Highland Series.

. Cryetalline’ limestone: Comp'osed mainly of calcite, and containing mica and
" quartz in varions ratio. The component minerals are medium gramed White to
pale grey, hard and massive in fresh condmon :

- Calc gueiss: Composed of calcite, quartz feldspar, mica and small amount
" of ather basic minerals. Sometimes dtstmgmshed from crystalhne limestone by .
less calcite content but the boundary is obscure. Though most of it shows
gneissose foliation, it is not flaky but massive and hard.

- Charnockite:. Dark grey to dark blue coloured due to so tinted quartz and
feldspar, Contammg hyperthene Fine to medium gramed Some granulitic. -
Often accompanied by garnets Hard and massive, rarely fohated '

- Quartzite:  Some containing many garnet crystals Within__a few millimeters in
diameter. Hard and cracky. Irregularly inter-calating in thin strata among the
other rock beds.

- Gneiss: Gnerally highly ';theeous and hard. Fohated but not ﬂaky Massive
and solid in fresh condition. Often containing much garnet and : some granolitic.
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Gnelssose 1ocks in the Highland Series are various in mineral components as .
~shown in Table 1.1.1.. The rocks of different mineral composition- are so

- intricately mixed but so similar in mechanical and physu,al charagteristics that they
can chsslﬁed ina smg]e category "gncm" for the engmecrmg purpose

_ Condltlon of the '1bovo rocks except for quartato is no doubt very good thh high
'strength scarse ¢t acks and little leakqge, when they are fresh. A problem that requries
strong precaution. is solution cavities in the crystalline limestone and the calc gneiss, as
_ d;sc,ussed in Sub-section 2. 2,

- Topographl_c trend in the damsite is oriented prédominantly north-northeast to
south-southwest,.in which direction stretch the ridges and rivers. The river bed of the
 Amban Ganga, around 135 m in altitude, is about 50 meters wide, accompanied by another
50 tm wide flood terrace in 140 m to 145 m in altitude on the right bank. Slopes on both
banks show approximately vertical: horizontal 1:2in gradient. The left bank rises up to
EL. 220 m, and then descend to about EL. 150 mina presumably ancient river channel
‘which,_ is. connected ‘to the present river course in both the upstream and downstream
vicinities and thus renders the left bank an isolated hill. This ancient river channel, now dry
and passed by Naula-Elahera motor road, shows about 100 m of width at the bottom, with
slopes of 1/1.5 to 1/2 on both sides. This requires the sub-dam No,1 when the main dam
on the Amban Gang‘i is _demgned to have high water level around 200 m in alntude.

Apprommately 300 m northwest from the sald ancient river channei another short
flat valley with 180 m of altitude at the top is encountered along the eastern foot of
Mt. Moragahdkanda, and this requires the sub-dam No.2. All of these channels and ridges
tend to develop in the direction of NNE SSW.

: Those topographlc trends are ciosely related wnh the gcologwdl structure. The rock
beds show generally strike of N-S to N40OOE and dip of 10 to 200W, that is, mildly dipping
from right bank toward left bank. The beddmg_xs homoclinal, with occasional small folds
with several-meters of length.” Faults, though not exposed, are suggested by low velocity
- zones (1.7- 2.7 kmy/sec) detected in the geophysical (seismic) exploration, and its direction
is assumed NW-SE from geomorphological characteristics observed in aerial photographs.

- The foundation rock is classified into four zones from viewpoint of rock condition
as shown in Table 1.2.5, based on the results of drilling, adit and seismic exploration.
Because of gradual change of the rock conditions, boundaries of those zones are often
obscure, However, they roughly coinside with the boundaries of seismic velocity zones.
Rocks'in “intensively weathered zone" and “moderately weathered zone” which show the
P-wave velocity less than 1.7 kmy/sec are so deteriorated, insufficient in stability and
unreliable in effect of grouting that they arc.not applicable for foundations of concrete
gravity-dam and-i Jmpel vious core zone of fill dam. On the other hand, rocks in "slightly
wedthered zone" and "fresh rock zone" are competent enough for those foundauons
though the former is a little inferior to the latter. Actually, the "slightly weathered zone" is
composed for the most part of virtually fresh rock but some weathering along cracks at 1 to
2 m intervals. :
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Quartexmry deposus found in- the dammte are, pn one hand Iesulual soil whlch is

reddish brown mixture of sand, silt -and clay, or sandy loam, with occasional rock
fragmcnts, produced from intensive we'uhenng and deter :oraﬁon of bed rocks; and, on the
other hand, yellowish brown sandy or silty. deposits ‘on the river bed and the flood plain,

The residual seil, mamly developing on the hill slopes with 1 to 3'm of thickness,
sometimes accompamed by talus deposus, show 0.2 t0°0.3 km/sec of P-wave velocxty,

whereas the rlver deposits show around 1.5 kmjsec, a high velomty plesum'lbly due to

saturation.

1)

2

Geologi'cal condition of each damsite is as described below.
M"-un d1n1s1te

- Base rock: The river bed and thc upper parts of the rz;,ht b'mk slopc are
occupled by chamocklte and the other parts by gnelss o

- Geologlcal siructure General strike and dip of the’ beddlng plane shows N S
to N4O°E/15 to 20°W. No fault is found. ‘Predominant joints trend N85°W/85°W
(m the adit No 6) and N70°E/80°NW (m thc adit No 5) '

Quatcrndry deposus Rlvcr bed deposn composed of sand, s'mdy silt’ and
clay with occasional gravels, are 6.to 8 m in thlckncss The residual soil is 1 to
2 m th1ck on the both banks, '

- Rock condmon The mtenswely weathered zone {0.7-1.2 km/scc) is 10 m
thick, and the moderately weathered zone (1 2-1.7 km/sec) is lacked in this site.
The shghtly weathered zone with.1.7-2.0 km/sec of velocity {this veloclty 15 a

" little lower than in the slightly weathered zone in the other places) is 10-m thick

on the right bank and 10 to 20 m, thickening up- slope; on the left bank. ‘The
‘ fresh rock Zone ‘shows P-wave velocities of 4.4 to 5.5 km/scc in the river bed

- and the rlght bank and 6. 0 km/sec on the left bank

Sub-dam No. 1

- BaSe roc,k Greisses are in: the upper lcvels of the both banks, and crysta]lme
hmestones calc gnelsses in the ]ower levcis : : :

- Ge’ologlcal structure:  Strike and'd_tp of thc strata is similar to that in the main:
damsite, i.e. N-S to N409E/10-20°W .- A fractured zone in the drill hole DM22 is
the only fault that is confirmed. Two other faults are assumed ronning through
two low vclocuy zones on the seismic exploration line RA. None of those three
are deemed-16 have major or extensive fractures areund them, from rather smali
d1scrcpanc1es of beddmgs on both mdes : :

Quaternaly depos;ts The area is covered by lesuiual soil in I {o 2 m of
thickness.



3)

- Rock condition:  The mtenswely weathered zone has 3 to 7 m of thickness.

The moderately weathered zone is observed only in the bottom of the valley and
the upper parts of the left bank, and is 3 to 5 m thick, The slightly weathered
zone (2.0-2.4 km/sec) is about 20 m thick on the right bank, 10 to 15 m under
. the.bottom of valley and 8 to 10 m on the left bank. P-wave velocity in the fresh

o .I()Ck zone shows S. 5 to 6.0 km/sec, and partially 4.5 km/sec. -

= CdVlty lhrec dnil holeq through calc gnclss on the left bank slope have

encountered sections of no core recovery which are deemed to be solution cavmes
in the’ udlcarcous rock. ;

T hey are l_ocate'd:-
- in a'part o'f the section 19.8 m - 22.35 m of depth in the hble DH24
< In the whole section 23.65 m - 28.40 m of depth, and

- ina part of the section 29.4 m - 31.3 m of depth

- in thc se'cu'on 153 m - 19.55 m of depth in the hole DM16

- in the ‘;ecuon 6. 8 m-7. 45 m of depth, and - in the test grout hole.GH~3
+ in the section 9 35 m - 14.2 m of depth

~ On the other hand in the adit No.8 which is situated in the upper part of the same

slope, open fissures are found within 20 m of vertical depth from the ground

~ surface. Two of them are 0.2 to 0.5 m of vertical depth from the ground surface.
' Two of them are 0.2 to 0.5 m wide openings developed along sub-vertical joints,
_trendmg N10°E and N70°W, filled with loose black sandy loam. The other one is

about 0.5 m wide and develops along a 30mt in N70°E/30°SE, that is ncarly parallel
to the ground surface. The former two appear to change the widths and pinch out
within‘a short dlstance “The latter seems continuous for a consxderably wide range
but not developpmg deep underground from its direction. Very probably, the latter
is connected with those cavities found in the drillings. In effect, location of the
cavity are limited within about 30 m of depth and no other cavities have been found
in other parts of the foundation except on the left bank of the sub-dam No.2, though
it does not prove that no cavities exist in the other parts,

Sub-dam_ No.2 o

- Base rock: Calc gneiss is exposed on the Ieff bank, _that. is the foot of
Mt. Moragahakanda. Charnockite with 20 m of thickness is at the bottom of the
~valley. The righi side is composed of gneiss.

- Gcologlcal sn ucrure General sirike and dip of the bed rocks is nearly N-S/10-

20°W. Two faults are assumed by low velocity zones on the seismic exploration
line EA on the right bank.
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- Quaternary deposns Re‘udual soil is w1thm 2'm of thickness. I“auly large area
of the rock surfacc is exposed w:thout covcunﬁ of Qu’ttemal y deposus

- Rock condition: The mtenswely weathcled 201 plevalls the sur f’tce of bcd rocks
in all over the ared with 3-to 5:mof thickness. The modemtcly weathered zong _
shows 3 to 8 mof thickness at the bottom of the valley and on the right bank, and"
is lacked in the other area. The slightly weathered zone is 10 to 20 m. thick and is
underlaut by the fresh rock zone w1th 5.3- 6 0 kmjsec of P-wave velocity.

12.3 Dam’ Fo_undatio’n Engineering
1.2.3.1 qn-engm of the Fou‘n'dation- |

- In-situ IOCk tests on shear strength and el%tu,lty, pcrformed in chamocklte in the
adit No 5 on the left abufmerit of the main damsite; obtained the foIIowmg results. (See
Fig. 1.2-3 and Table 1.2.6).

Shear strength : Cohesion 36 kg/cth2
' ' - Internal friction angle 53¢
(= 36 + ¢ tan 53° kg/em?)

: WhCIc Tis shear strength and is vértical stress)
Modulus of élasticity _ 84,000 - 90,000 kgfcm?
Modulus of deformatic;n 51,000 kg/cm2 |

 The Plate 10fidmg tcsts for measuremcnt of modulus of elasnuty and deforrmttt)n
_werc made with'the maximum Ioad dt40t0 60 ka/cm2 taking info consideration the actual
stress effected from’ the dam of deszgned size. Because of - very high solldlty of the
foundation rock; the movement was generally t0o small and irregular within the said toad to
result in a stable load- displacemcnt curve usable for CaICUIdthll Only one test out of four
observed exccptlonally calcurable dlsplaccment and it is the basis of the above moduli of
elasticity and deformation. It should be noted, therefore, that those leucs are rather lower
ones for this foundauon and the average can be far htgher

Thc charnockite, Subject to thc test, was in’ fresh or partly shghtiy weathcred “hard
and massive condition with scarse cracks which were ttghtly closed. Though it is in the
velocity zone of 1.9-2.0 km/sec that falls undér the. shghtly weathered zone, the rock
condition is apparently almost similar to the fresh rock zone. The valuc obtained for shear
strength should be taken to be neariy maximum in this area, and use of some 10wer
moderate valuc is recommcndable for des1gn

-Gineiss and calcareous rocks have ot been tested, but no much difference from
charnockite is concewable in the aspect of strength in the ficld observation, “Thus, from
' mechamcal point of view, the shghtly weathcrcd zone and the fresh rock ZONe are
" competent cnough for foundanons of concrete gravity dftm and i 1mperv10us corc of fill dam.



1232 Permeability of the 'mecntibu

Permeablhty distribution in the foundcmon rock is shown in Lugeon Map (see
DRAWINGS) whicl is based on ddtd of water pneqsure tests in drill holes. Zoning is as
foilows :

(1) - Main damsite

Zone of high leaka ge more than 50 in Lugeon unit forms a superficial layer within

10.to 20 m in depth. It is underlain by zone of 5 to 15 Lugeon unit, about 10'm in
- thickness. Wdteltlght zone with less than 1 Lugeon unit-is found below 20 m of

depth on the left bank, about 10 m in the river bed and 20-25 m on the right bank.

) Sub- ddm No.1

High leakage zone over. 50 Lugeon unit shows thickness generally ranging from
5 m to 20'm; with tendency of being thinner on the right bank and thicker on the
left bank except for a part on the left bank where the high leakage is observed to

- 40 m of depth though cavities were found only to. 31 m of depth. Underlying is
zone-of 15-to 30 Lugeon unit, that is still fairly permeable, in about S m of
thlr‘kness Zone of 1 to 5 Lugeon unit with thickness from 10.m to 15 m is found
under the bottom of the valley. Watertight Zone of less than 1 Lugeon unit is found
deeper than 510 15 mon the right bank, 25 t0 35 m in the bottom of the valley and
20 to 40 m on the left bank.

3y _Sub dam No.2

The avazlable water pressure test data on the presently proposed dam axis are only
: for‘the left bank.  Zone of more than 50 Lugéon unit lies within 5 m of depth, and
“the underlying 10 to 15 meters thickness is occupied by two layers of 30-50 and
5-15 in Lugeon unit, The impervious zone below 1 Lugeon unit lies 15 to 20 m
~.under the ground surface, As for the right bank, if inferred from the data on now
abandoned alternative axis about 100 m to north, high leakage condition is
encountered probably to about 16 m of depth, and the underlying zone is deemed to
show f'nrly low leakage, such as less than 10 Lugeon unit.

The leakage condition are roughly correlated with the classification of rock
- conditions as below.

- Intensively weathered zone
- Moderately weathered zone More than 50 Lug. unit

- Sligﬁtly weathered zone

upper part ' . - '
lower part 15-30 Lug. unit, partly less than 15
- Fresh rock zone Less than 5 Lug, unit, Mostly less than 1
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