The plant factor of the Tiger Hill Project without diversion-
(three units 28 MW each) would be 34 percent, for a power station
with peak duration of 8 hours. TIf the amount of diversion from
the Esseﬁuibo River were to be increased, Tiger Hill Power Station
would serve as a base load station. In this case other power

generating facilities will be necessary to supply peak load.

In determining the amount of diversion from the Essequibo River
and the plant factors of power generating facilities, it will be
necessary for through examinations to be made from the aspect of

reservoir operation also.

9.4 QTHER HYDRO POWER DEVELOPMENT SITES

Potential hydro power.development sites in Guyana are almost all con-
centrated in the basins of the Mazaruni Riﬁer and the Essequibo River.
There have been 59 hydro power sites, approximately 4,500 MW, investigated
from the beginning of the century up to the present time. Represeuntative
among the projects are Upper Mazaruni (1,320 MW), Tiboku (40 MW), Amaila
(103 M{), Kaiteur (216 MW), and Tumatumari (50 MW). (see Fig. 9-1).

The Anarika site, which was investigated in the present study, is on the
right bank of the Essequibo River on the Linden—~Suribana Road 35 km from
Linden toward Suribana, and surveys were made from 1977 to 1978 for the
development of this site., The flow conditions at the Anarika site are

given below and a mini hydro plant was planned at that time.

Maximum runoff 22.5% m3/sec
Minimum run off 2.1 m3/sec
Average runoff 5.7 m3/sec

There is a sawmill in the vicinity of the Anarika site at present, where
approximately 100 labourers are working, This sawmill has its own power
generation facility and electricity is being supplied to the labourers'

quarters also.

Anarika site can be developed into a 100 to 200 kW mini hydroelectric power

statioun.
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Fig.9-3 EARTHQUAKES Since 1940
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Fig.9-19 MONTHLY MEAN PRECIPITATION
AT BOTANIC GARDENS, GEORGETOWN (mm)
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MONTHLY DISCHARGE (cu.misec)

AT TIGER HILL (1950 -1088)
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Fig.9-21 MONTHLY MEAN DISCHERGE
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Fig.9-22 VONTHLY MEAN DISCHRRGE

AT SAKA G/S (o, msec)

Oy

l

‘ \\\\\\x\\\\\

k\\\\\\\\ \

:

Ju]y‘

‘\%§F\

*§§§§§§s 

)May“

NN

I

Mar,

AN
AN

o8 ———

00—

g

100

o« o (e
2 :

D — G2 T sCOr O3

I

] .

0ot

I )

Now.

Sept,

i

1

!

Feb,

Jan.

-~ The Year

Dec.

Pqu

June

fpr.

O MONTH



Table
Table
Table
Table
TaBle
" Table
Table
Table
Table
Table
Tabie
Table
Table
Table
Taﬁle
Table
Table

Table

9-1
9-2

9-3

9-5
9-6

9-7

9-11"

9-12
9-13
9-14
9-15
9-16
9-17

9-18

LIST OF TABLES

Nonthly Mean Discharge at Great Falls G/S

Monthly Mean Discharge at Sska G/S

Monthly Mean Discharge at Botanic Gardens

- ‘Temperature énd,Humidity

Demerara Rivef'Yeafly Mean Discharge

Yearly Heaﬁ'Discha;ge at iiger-Hill
ﬁischarge at'Tiéhef'Hill Damsité

Makiﬁém ﬁiSchéfge”iﬁ.Demefaré River
MinimuﬁrDiséhéfgefiprDemeré;a:Rivér
Reser%pir'SuffaéerA?eé ah& Cépacity

Monthly Evaporation from Tige:iﬁill Reservoir

Annual Net Evaporation Losses from Reservoirs

Flooa,Analysis at Tiger Hill Damsite

'Wéter Analysis athigef Hill

General Geologic quuence of Tiger Hill Project Area

Estimated Capital Cost

Behefit/Cost Ratio

Disbursement Schedule

9 - 98






Table 9-1 _Monthly Mean Discharge al Greal Falls G/S ;
' o : - : - ( eu.m/sec )

=
=]

Year Jan. Feb, Mar. May ~_dune . July ~ Aug. Sept. . 0Ocl. Nov. Dec.  The Year

1950 141 137 71 34 43 267 . 215 - 23% o111 : Cos6 43 34 124

1951 58 129 . T3 51 131 181 241 172 99 b4 34 27 104

1952 12 38 20 14 56 119 157 197 80 39 49 44 71

1953 58 91 - 115 97 123 160 179 o114 ' 54 30 . 22 24 89

1954 ' GO 40 _ 306 T4 171 - 179 - . 159 172 125 bz 52 4 4 .97
N 1995 ... A7 28 . 8 . 69 W17 187 2240 194 . . S95 54 e 67 99 ..
1956 78 73 102 59 113 227 2256 189 128 70 {4 48 113

1957 72 49 24 17 70 129 150 96 43 26 22 23 60

1958 15 13 i1 47 118 118 114 90 41 19 18 13 52

1959 13 14 10 b4 18 Gl 110 68 55 290 24 24 36
R 1960 . 28 34 38 ... SO 114 . 204 190 13y 63 ... 3O 25 . 23 76
1961 27 15 9 6 8 104" 208 147 60 31 24 33 34

1962 26 16 12 10 37 115 119 127 69 25 24 20 hO

1963 10 100 18 45 144 276 171 129 GO 29 22 21 91

1964 12 8 7 G 7 46 108 92 49 22 14 17 33
. 1965 .. 30 .. 2L 18 YO 42 95 . 87 84 L 93 20 4 .. 40
1966 9 ' 6 g 9 12 3 151 1141 72 30 20 32 45

1967 59. 30 21 bl 98 171 213 138 77 38 27 32 80

1968 52 44 24 32 105 277 248 118 73 44 34 36 95

1969 Gl 58 22 J0 95 119 96 115 67 28 16 15 GO

e ABTO 32 42 25 36 TS T8 187 . 210 128 . 45 92 34 77

1971 84 67 53 51 113 143 264 168 125 bh 45 i3 101

1972 59 50 58 638 145 222 160 G9 44 22 48 32 82

1973 19 14 12 9 24 99 123 106 159 87 15 49 62

1974 99 80 16 G9 23 ‘55 170 166 103 G1 4106 42 80
R 1975 . 8% .. ok I 36 ... 19 . . 23 108 116 .. 189 . 149 53 . 36 . Gl 78
1976 80 101 132 142 179 189 193 110 49 27 21 22 104

1977 28 18 20 20 256 102 - 156 129 59 32 19 28 53

1978 22 27 10 11 48 118 154 119 99 35 24 20 b8

1979 26 20 2h 40 53 236 169 104 80 53 39 67 76
R 1980 ... 38 ... 18 ... i4 10 176 228 234 156 ... T od 47 °8 ... 95 .
1981 49 52 63 78 226 211 244 201 144 73 39 30 118

1982 41 28 36 77 142 237 149 78 42 26 16 19 75

1983 29 13 20 62 806 110 99 69 33 18 12 18 48

1984 26 31 10 G 23 108 - 154 137 111 53 62 46 04
T 1985 .. °5. . . 20 | 3 Ve 28 138 . A1 a4 80 ... LS2 2T 36 ... 99..

1986 20 25 25 12 21 108 127 h2 22 1% 28 39 42
Average 46.8 “d43.4 35.9 40.7 84,7 1561.3 - 166.3 133.2 . 80.6 39.5 J1.8 33.5 73.5
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Table 9-2 Monthly Mean Discharge al Saka G/S . ( cu.m/sec )

Year “Jan. Feb. . Mar. - Apr. ~ May June July Aug. Sept . Oct. : Nov. Dec. The Year
1950 218 236 o125 76 233 _ 348 299 333 - 190 - 98 ' 79 63 186
19561 97 SR - 120 . 88 181 239 3506 250 - _ 159 ) 97 - G5 52 157
1952 72 - 67 B 11 P 29 76 164 210 - 280 133 90 87 74 109
1953 93 . 142 173 154 195 211 - 242 ' i81 96 59 46 48 137
1954 99 GG 58 109 231 : 254 . 225 253 _ 216, 96 101 806 - 150
N 1985 ... 90 ... B9 904 . 120 156, ... L2640 297 .. 302 ... 160 91 79 107 152
1956 119 120 168 110 166 310 320 268 183 120 83 94 172
1957 119 84 50 39 95 166 205 141 74 hi 47 418 94
1958 36 31 26 76 168 152 166 131 65 41 36 29 80
1959 28 29 22 28 29 80 i51 95 83 38 43 44 ho
B 1960 . 46 . 53 3 T 54 147 294 271 .. 208 114 60 ... 51 .. 46 . 115
1961 418 32 22 15 17 115 263 211 100 56 46 556 82
1962 46 31 206 21 61 149 174 169 110 47 44 40 76
1963 GO 138 80 71 183 358 . 2561 176 108 58 48 41 131
1964 29 21 18 16 17 68 1556 127 79 41 31 32 53
R 1965 ... 83 38 .. 32 20 ... 60 .. 139 . 131 128 . 86 ... 42 32 24 . 66
1966 22 16 18 18 24 106 190 163 117 bb 42 50 70
1967 92 53 10 G7 1356 2456 302 209 131 73 57 59 123
1968 91 74 48 105 137 342 323 185 114 76 61 60 135
1969 92 90 42 48 110 163 146 160 i1l b4 36 35 91
S 1970 66, 69 ... 46 . 62 .. 116 120 226 283 . 216 ... 86 ... 95 ... 67 . 122
1971 125 108 85h 78 153 197 341 243 198 96 77 76 149
1972 96 81 88 114 207 294 - 239 121 83 51 77 57 126
1973 38 29 20 20 43 ‘136 152 151 182 136 77 82 20
1674 153 122 75 104 43 82 206 246 148 96 78 67 118
] 1975 . 140, . 89 ... 64 39 . 49 134 159 . 264 . 216 .. 92 . 65 ... 111 118
1976 122 143 194
Average 84.8 81.4d4 68.1 64.7 115.8 196.6 230.3 203.2 133.9 '72.3 60.9 59.8 113.7
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Table 9-5

" DEMERARA RIVER YEARLY MEAN DISCHARGE

Station No.
Latitude
Longitude

Catchment Area

1950
1951
1952
1953
195
19565
1956
19567
19568
1959
1960Q
1961
1962
1963
1964
19656
1966
1967
1968
1969
1870
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

Max1imum
Minimum
Mean

al Saka G/S at Great Falls G/S

4280

05° 34" 10"
58°21'55"
4040 Km2

{(m3/sec)
186
157
109
137

150

186
53
114

4250
05°18"
58°32°

2460 km2

(mB/SéC)'

124
104
69

9 - 103

05° 40"
58° 10"
4100 Km2

(m3/sec)
189
159
110
139

189
54
113.7



Table 9-6. YEARLY MEAN DPSCHARGEﬂAT.TIGER‘HILL

Year Yearly Mean Discharge  “Annual Inflaw

_ ' "(m3/sec-day) (mitlion md)
1954 189.2 5967 .7

1951 : : 159.3 oo 5024

. 1952 o 110.4 3491
- 19563 ' ' 138.9 - 4380

1954 : _ 152.3 4803
i 1985 154.5 . . 4872

1956 174.6 5521

1957 95.1 2099

1958 81.2 2561

1959 57.2 1804
LLA9600 116.5 . . ... 3684

1961 8§3.3. 2627

1962 7T 2428

1963 132.7 4185

1964 53.7 1698
L 1965 66.6 .. ... ... 2100

1966 70.6 2226

1967 124.4 3923

1968 136.8 1326

1969 92 2901
T 1970 . 123.5 " . 3895

1971 150.8 4756

1972 127.6 4035

1973 g1 2870

1974 120.2 3791
T Y995 . 120 3784

1976 151.5 4791

1977 84.8 . 2674

1978 90.7 2860

1959 116.1 3661
. 1980 140,30 4437

1981 170.1 5364

1982 112.7. 3554

1983 77.8 2454,

1984 99.0 31a0
e 1985 93.4 o 2945

1986 B69.7T 2198
Average Flow (m3/sec): . 113.7 7

Average Inflow (1076 m3) . 3587.5

Maximum Flow (m3/sec) 189.2

7

Minimum Flow (m3/sec) 53
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¢ 1950 - 1986 )

Table 9-7 Discharge al Tiger Hill Damsite (cu.m/sce)

Year ' Jan. Feb. Mar. Apr. May June July Aug. Sepl. Oct, Nov. Dec. The Yealr:

1950 222 240 127 77 _ 237 354 304 338 192 100 80 64 '189.2

1951 : 99 180 128 _ 89 184 242 3bhb 254 : 162 : 99 606 53 159,3

1952 73 68 ' 40 29 78 - 167 213 285 135 . 71 : 88 75 110.4

19563 a5 | 144 196 156G 198 214 _ 2406 - 184 ' 98 _ 59 . 47 49 138.9:

1954 100 67 . b9 i1l 234 258 228 257 219 98 103 87 162.3
R 1955 .. 91 . B9 96 ... 122 159 268 - . 301 306 ... 162 93 . 80 .. 108 . 154.5

1956 121 122 170 111 158 315 325 272 196 122 85 96 174.6

1957 121 85 bl 40 906 169 208 144 75 52 48 49 95.1

19568 37 31 26 T7 171 154 169 133 66 42 37 29 81.2

1959 28 29 22 28 30 81 153 101 85 39 44 45 7.2
B 1960 . A7 53, 54 .. 55 ... 149 278 .. 275 . 201 115 61 ... B2, 46, . 116.5 .

1961 49 33 22 15 18 117 267 214 101 56 46 56 83.3

1962 47 31 26 21 52 151 177 171 111 47 45 40 77

1963 61 140 81 72 186G 364 2560 178 110 59 49 42 132.7

1964 29 21 18 16 17 69 157 129 80 42 31 33 53.7
SO 1965, 54 ... 38 . 32 21 61 ... 141 133 130 ... 87 . 43 33 25 66.6.

1966 22 16 18 18 25 107 193 1G5 118 56 43 60 70.06

1967 g4 54 41 68 137 249 307 212 133 74 58 60 124.4

1968 g2 Fh 49 106 139 347 328 188 116 78 62 Gl 136.8

1969 93 92 43 49 111 166 148 162 112 55 37 35 92
B 1970 ... 67 oo (KO 47 63. .. 118 123 . 229 .. 287 ... 220 ... 87 97 68 ... 123.5
1971 127 110 806 79 1565 200 346 247 201 98 78 78 150.8

1972 98 82 90 116 210 298 242 123 84 52 78 58 127.6

1973 39 29 26 20 43 139 - 154 153 185 139 78 83 91

1874 155 124 76 106 14 83 208 250 150 97 79 68 120.2
B 1976 . 142 90 . 64 40 S0 .. 136 . 155 . 268 .. 218 94 66, 113 120
1976 124 145 197 201 247 259 265 161 84 51 4] 42 151.5

1977 51 37 40 39 419 151 218 183 98 b7 38 51 84.8

1978 42 50 24 26 83 170 216 170 147 62 46 49 90.7

1979 49 39 47 69 90 318 - 235 153 124 89 69 108 116.1
e, 1980 ... 67 . ... Y 30 .. 7O 243 309 .. 316 ... 218 ... 119 ... 91 82 ... 95 ... 140.3

1981 84 88 103 120 306 287 328 275 203 115 68 56 170.1

1982 71 51 63 120 201 319 210 121 74 48 34 38 112.7

1983 53 28 39 1461 131 161 147 110 6¢ 36 28 36 77.8

1984 18 506 256 19 A4 168 216 194 163 90 101 80 99.6
RS 1985 ... 92 . 40 . 35 ... 28 . 51 ... 196 .. 173 204 . 124 ... 58 .. 51 ... 64 ... 93.4
1986 40 47 18 27 40 158 182 89 43 36 52 69 69.4
Maximum 222 240 197 201 306 364 355 . 338 220 139 103 113 189.2
Minimum . 22 16 18 15 17 69 133 89 43 36 28 25 53.7
Average 79 73 63, G8 123 207 - 232 196 - 129 72 60 61 113.7
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Table 9-8 Maximum Discharge in Demecrara Rliver
(cu.m/sec)

Great Falls G/S Saka G/S Tiger Hill
1950 323 Jun.18 388 Aug.19 394
1951 314 Jun.26,27 447 Jut .02 154
1952 240 Aug. 06 337 Aug. 06 Jid42
1953 217 Jun.21,28 292 Jun.27 296
1954 240 Aug .29 374 Aug.31 379
..... 1956 368 Jul.27 . 425 . Aug.04 431
1956 320 Jun. 26 396 Jun.28 402
19567 207 Jul.11 317 Jul .24 322
1958 212 Jun. 30 2556 Jul .05 259
1959 129 Jul.23 172 Jul.l8 175
1960276 Jun.04 . 320 Jun.07,08 325
1961 289 Jul.17 326 Jul.19,20 331
1962 154 Jun.29 231 Jul .05 235
1963 311 Jun. 08 385 Jun. 24 391
1964 140 Jul .17 180 Jul.2¢ 183
______ 1965 110 . Jun,17 183 Jun.16,17 186
1966 148 Jul.29 232 Jul. 31 235
1967 275 Jul.09 351 Jul.12 356
1968 320 Jun.29 405 Jun.11 411
1969 195 Jun.26 262 Aug.28 2606
1970 306 .. Aug.16. 357 Aug. 21 362
1971 317 Jutl .16 391 Jul.z2Q 397
1972 3560 Jun.16 396 Jun.20 402
1973 240 Sep.24 266 Sep.25 270
1974 281 Jul.31 357 Aug.09 362
...... 1975, ....238  Aug.26 340  Aug.08 345
1976 241 Jun.02 Jia
1977 227 Jul.20 301
1978 229 Jul.12 303
1979 334 Jun.27 412
L1980 294 dun.22 370
1981 297 Jul .06 373
1982 303 Jun.20 380
1983 236 Jun. 09 310
1984 206 Jul.25 279
1985 198 . Jun.20 271
1986 186 Jul .02 258
1987
Maximum 368 447 4154
Minimum 110 172 175
Average 251.9 322.5 32
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Table 9-9- Minimum Discharge ipéﬂéﬂofara_kiver;'

( m3/sec )

at Greal Falls G/S at Saka G/5 al Tiger IHill Site
o ' . : _ o R (from SK)
1950 25 Apr.24 5% . Dec.31 T 58 -
1951 21 Dec.21. 444 Dec.21 o _ 15
1952 <11 . Apr.25 23 Apr.21 _ 23
1953 18 Dec.17,18 © 36 bec.18 _ , 37
1954 24 Mar.31 48 Mar. 3l _ 46
1985 24 . Feb.27 . - Bl Feb.2F . ... .. . 52
1956 32 - Dec.16 68 Dec. 16 : . .69
1957 15 ~ Apr.l8 35 Apr.lé8. . 36
Mar. 16 200 Mav.27 o 80
Apr, 04 17 Apr. Q7,08 ' ' 17
o Apr:01. 18 . Mar,27 .18,
5 May 07,08 13 . May 16 _ 13
: 7 Apr. 03 _ 16 Apr.03,04 ' 16
1963 15 Dec.31 34. Deec.31 o 35
5 May 12~-15 12 May 13 - T 12
19635 7 May 05 15 . May 06 . ... ... ... 15

e
o
o,

]

— O D

1966 b Feb.18 _ 12 Apr.17,18 12
1967 . 11 Apr.13 - 235 Apri.ld4 o 25
1968 21 Mar. 07 43 Mari24 - o , 44
1969 13 Dec.02,03 31 Dec .06 ' : Sd1
C1ero o L7 Mavn20 036 Mar.zOo o 0 87
1971 29 Apr.05 ' Hd-. Apr. 06 . - bbb~
1972 19 Oct.25- 43 Oct.25 ' - 44
1973 7 Apr.19 .18 Apy.20,21 ' , ' 18
1974 - 18 May 26 37 May 26-28 38
21975 14 May 13 33 May 12 | 33

19795 : 13 Feb.14,15
1978 -7 Mar.31-03
1979 1] Mar. 01l . : _
1980 o 11 Mar.08
1981 23 Apr.Q3,04
1982 14 Nov.26
1983 9 Nov.30
1984 5 Apr.l4d
1985 10 Apr.23,24

1986 8 May 02

Average 14 32.2 A LI
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 Table 9-1G Listimaled Capilal Coslt (Tiger Hill P/S)

Rstimated Capital Cost . (Case : B)

Instalted Capacity : 28 MW x'2

ftem. of Work

Power plant ::

- Civil vworks .
- Hydromechanical egquipment
- Mechanical eguipment

- Llectrical equipment

- Contingencies

Sub total

Permanent roads %
Compensation sk
Permanernt.-camp &
Transmission Line *x
Engineering, supervision
and administration

listimated total cost

: 1000 US $
. Local  Foreign Total

14014 56056 70070
2160 5840 - 8000
1995 14505 18500
5805 15695 21500
2750 10160 12910
29724 L01256 130980
3000 - 2400 5400
5000 0 5000
13850 1650 5500
1716 11484 13200
4144 11274 14418

46434 128064 174498

% contingency included
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Table 9-17 ‘Benefil/Cost Ratio (Sle

'Nﬁme of Project Tiger

Case No. - B

CINPUT DATADY |

9 - 111

am)

Hill

56000

Firm'capaci{yzuf Hydro T -
Hydro energy. generatlion e 265
Hydro inVestment cost - . S 174498
Discount rate ~  ----m-m----o----o-- 7
Service life :
Hydro S e e e oS- 50
Thermal ————-—-=smmmmm s oo 25
Statign3scrviée lass factor :
CHydro (kW) -~ —---mommmoseeooooo oo -1
Hydro (KWH) . = ——-—emseme e mmmmm o 1.3
Thermal (KW) = ——mwemermee——m— o 3.5
Thermal {(kWh) itk 1.5
Ratio of O&M cosl to investment cost
Hydro  -———--—-----emsmmmm e m e 1.3
Thermal ---———=~~ e o e e e e 3.5
Unit construction cast (Thermal) 1500
Fuel price .----=----=-= J P 13
Thermal efficiency =——-------=-=--m—mns 34
. | i LR sl s e e e s
Thermal eguivalence —-—=-~~--—-~--=---——-~~ 2529.4117
Unit fuel cost R e (.0232367
Capital recovery faclor '
CHydro.,  memommmmmmmme oo e 0.0724598
Thermal ~-----==----—-~-"-=r----oomoo o 0.0858105°
- Seasrsleclosdofesioefe
<OUTPUT>
3 Cost sk .
Capital cost S 12644
O & M cosl T 2268 .
Total (C) ~-r-—=—=-m- e 14912 1000 USS
% Benefit %
Capital costl . —m——m————— 7395
0 & M cost . —mmomme- - 3016
.. Fuel cosl ~~-=-r-r----mmmmmem G361 - _

o Total (B) iwww--o-mmmmmmmmm s 16775 1000 US$
.B/C,..' “;i}—;rff;f;“f;jff‘ ].l25. I :
B-C _ e etk bk Et 1863 1000 USs:
Unit costi uf'energy:(HYdrm) - 0.056.US$/KWh}

NOoSE N e

kW
Gwh _
1000 HS 3

%

Year
Year

a0

US %

UsSs/barrel
%

kKcal/KkWh
USs/kvwh
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