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1. Field Investigation

a. Test pitting 7
b. Sampling 7

2. Laboratory Test
2.1 River deposits

a. Sieve analysis (ASTM C1386)

7
b. Specific gravity and 6 (Sand)
~absorption (ASTM C128 & C127) 7 (Gravel)
c. Organic impurities of sand (ASTM C40) 6
d. Scratch hardness of soft 7
particles in gravel (ASTM C235)
e. Soundness (ASTM C88) 2 (Sand)
: 3 (Gravel)
f. Abrasion of gravel (ASTM C131 & C535) 3
g. Unit weight (ASTM C29) 2 (Sand)
3 (Gravel)
2.2 Drilled Core Sample
a. Unconfined compression (ASTM D2938) 6
b. Specific gravity and ‘ 6

absorption (ASTM C127)

—— i nah A B et ot — Ty TR I 7t Y - T TR $98 18 S e Ty e P e R S . — T i —— T T — ———— A T . Tr2






e — ——— i —— -
- A — S ey i o L dmen A WP N g Y T Bk B A e e S W S vy Sy D 8 iy S Sl bl oy ¥ D U R S . e AR M g A A Cmk . G e R b SN A S ot

gsampling  Distance from dam Volume of yiver Maximwum Sanpling
No. or powerhouse deposit (m”) size of weight
site particles (kqg)
(cm)

T™ME - 1 0.85 km upstean 1,000 30 - 50 120
from dam site (250)
{Middle of river)

TME - 2 0.60 km upstream 600 30 - 50 90
from dam site (150)
(Right bank)

TME - 3 2.50 km upstream 9,000 30 - 50 90
from powerhouse {3,000)
(Left bank)

TME - 4 1.70 km upstream 18,000 30 - 50 180
from powerhouse {6,000} :
(Right bank)

TME - 5 0.70 km upstreamn 21,000 30 - 50 90
from powerhouse (7,000)
(Left bank)

TME - 6  1.80 km downstream 7,800 20 - 30 90
from powerhouse {2,600)

{Right bank)

THE ~ 7 2.20 Xm downstream 10,4Q00 20 - 30 180
from powerhouse {5,000)
{Left bank)

Total volume 67,400

R Treee—p PP LRl R LR R R E et B St et s

Notes 1 : Figures in parentheses show the estimated volume of
grain size under 10 cm.

2 : Rock type of TME - 1 and TME - 2 is shale and sandstone,
while shale, sandstone and limestone for TME - 3 to 7.
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Item of Tests

Places Medamit River
(TME-1 - TME-2)

Limbang River
(TME-3 - TME-7)

- e S T o ¢l A S T T St (o ———
- — —— T ——— L A g, A T VLR A g S i oy e S A e ey A} o s iy Sk oy o W et S S o R Bk

A.
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Fineness 8,18
Modulus of
Gravel (F.M)

Fineness 3.68
Modulus of
Sand (F.M)

Specific 2.553
Gravity of
Gravel

Specific - 2.438
Gravity of
Sand

Absorption 1.54
of Gravel (%)

Absorption 3,12
of sand (%)

Organic passed
Impurities
of Sand

Scratch 5.6
Hardness of
Gravel (%)

Soundness 1.8
of Gravel (%)

Soundness -
of Sand (%)

Abrasion of 13.6
Gravel (%)

Unit weight 3 1.768
of Gravel {(t/m”)

Unit weight -
of Sand (t/m3)

o1

2.588

2.361

not
passed

Value in Generally
accepted
6.5 - 9.0
2.3 - 3.5
2.5 2.7
2.5 2.7
less than 3.0
less than 3.0
less than 5.0
less than 12.0
less than 10.0
less than 40.0
1. - 1.9
1.4 - 1.8
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Location Altitude Recoxrding
HWo  Name of Station Latitude Longitude (a.m.s.l.) period
1 Kuching aerodrome 01° 29'w 110° 20'n 21.7 1954-1986
2 Sibu aerodrome 02° 20'in 111° 50'E 7.5 1965-1966
3 Bintulu aerodrome 03° 12'x 113 o2'p 3.1 1865-1986
4 Miri aerodrome 04° 20'w 113° s9'E 17,0 1968-1956
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Year = e e m e m e e am
Ruching Kapit Ukong

1950 3,95

1951 3,873

1952 4,404

1953 4,220

1954 3,834

19355 4,677

1956 3,529 3,405

1857 3,861 3,004

1958 3,722 3,000

1959 3,553 3,608

1960 3,672 4,025

1961 4,160 4,022

1662 4,516 3,237

18G3 4,909 3,767 4,402

1964 4,792 3,535 4,374

1965 3,329 3,658 4,362

18656 3,656 4,529 3,504

1967 2,654 3,639 1,201

1968 4,441 3,706 5,150

19?3 &,227 3,?72 3,;29

19 1,262 4,714 3,59

1971 4. 988 4353 37609

1972 3,099 3,178 3,801

1673 4,521 - 4,571 4,327

1974 3,325 3,479 £,395

1975 4,520 3,5%4 1,022

1276 3,77¢ 3,151 3,265

1977 5,280 2,870 3,549

1978 4,236 3,558 3,533

1979 4,365 3,901 3,839

1980 4,651 4,633 4,518

1981 3:869 3:2hé 3:66u

1962 3,327 4,473 3,252

1983 4,118 4,023 3,616

1934 4,438 4,17 &, 469

1985 J:772 3:500 3:¢2L

1986 4,264 3.530 3,122
Haximnum 5,296 £,714 5,150
pinimuen 3,089 2,876 3,122
Average 4,104 3,739 3,903
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STORL : ETURN PERIOD (YEAR)
U R A T L0 1 oo o e e e e e e e e e e e
(DAYS)_ : 2 5 10 20 50 100 200
A, Gumbel method
1 s 72 94 108 122 139 152 165
2 : 100 130 149 168 192 210 229
3 P22 164 192 218 233 279 305
5 1561 211 245 277 3¢ 350 381
Be Iwai method
1 : 73 G4 108 122 136 i52 165
2 100 130 149 168 192 210 29
3 : 124 154 171 1867 207 220 34
5 s 163 110 223 245 272 292 312
C. Log-Pearson Type-IIT method
1 : 72 91 103 115 130 122 154
2 : S8 123 141 159 164 205 227
3 : 116 147 173 203 2571 253 342
5 154 193 225 259 312 356 £07
#H— 8 7F B DEHILE
Period Anount
O mmm e e
Prom To (a5 )
(1) Jan. 8, 1971 - Jan. 9, 1971 355
(2) Jun. 22, 1972 - Jun. 23, 1472 247
{3) Dec, 24, 12723 - Bec, 25, 1873 198
(4) Dec, 28, 1875 - bec. 29, 1575 193
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G iy e R AGe e e T M A bk RN R MR M R

0 - 3 9.7
3~ 06 24,4
6 - 9 40,0
S - 12 60,5
12 - 15 82.3
15 - 18 85.5
186 - 21 95.3
21 ~ 24 100.0

20.5

15

i6

(o)

10

11

12

co

10

11

RETURH DURATION

DPERIOD — s —mmmm e m e m e

(YEARS) 3 6 9 12

2 1218 19 25

5 15 22 23 31

10 16 25 26 34

20 18 27 29 38

50 200 31 32 43

100 22 33 35 46

200 23 36 35 50

17

11

25
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Catchment Area

{(sg.km)

Loss Rate

i f e i = e Am b N il G A e G AR MR M Em A A R3S me e e e

Kléng Gates Dam
Jor Dam |

" Batang Ai
Pergau Dam
Temengor Dam

Kenyir Dam

P. Malaysia

1t

Sarawak

P. Malaysia

Rtk — 7 KRB LUKE

PEAXK
DISCHARGE
(m”/sec)

Bakun Sarawak
FzM—12

CATCHMENT RETURN FLOOD
ARE PERIOD VOL{UMI:
(km*) (years) {(10°m)}

2 12.0

5 16.6

10 19.8

186 20 23.1

50 27.1

100 30,2

200 33.3

417

473

542

595

648

{mm/hr)
5.1
7.2
3.0
2.5
2.5
2.5
4,0
SPECIFIC
ISCHARG
/sec/km“}
1.5
1.9
2.2
2.5
2.9
3.2
3.5
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R S LS M LAL A UL R TR N NG S e mn T e A WD TR T M RIS b dek Sk g hap e e o e rp ey R T P e e R G ME R KR W S MO I e R T oy 0 s

Year Peak Discharge Specific Disgharge
(m”/szec) {m?/sec/kn”)
1966 771 0.274
1967 SG9 6,324
1968 922 0.328
1969 869 0.309
1870 926 0.330
1971 1,204 0.428
1972 858 0.305
1973 1,047 0.373
1974 1,028 6.366
1975 1,059 0.377
1976 1,035 0.368
1977 1,520 0.541
1978 782 0.278
1879 955 0.340
1950 738 0.230
1981 877 0.312
1982 745 0.265
1983 771 0.274
1534 879 0.313

) ) o o nsa 2
Note : Catchment area at MNanga tedamit is 2,810 km”™.

IE-=217
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(Unit:mB/sec)

T TE W MR A Se e M A A TS A e RAL TS T A S A L b e e e R M B W W e ey o e G A RS R A e Tme e e b A MM W S mm A R e amg

Return Kethod
Periogd  —-ccemmm e Adopted
(years) Gunbel Iwai LP TypellX
200 1,756 1,733 1,775 1,760
100 1,638 1,605 1,620 1,640
50 1,519 1,482 1,477 1,520
20 1,361 1,325 1,300 1,360
10 1,238 1,209 1,176 1,240
5 1,111 1,093 1,057 1,110
2 918 930 898 920

-28
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(Unit:10%m3)

v ded A BAL A R AR K Web ded G e e ey e S M e L W ] LR LS A A AN AW S i Gm M W Ak e dem S AR L AN S el kS WS s N B A MR AR O s b e e e e

Duration Return Period (years)

(@aays) 2 5 10 20 50 100 200
1 68,9 87.5 93.5 99.2  106.6  112.2 115.4

2 126.0  159.3  169.5 179.4 192.0 201.7  207.0

3 175.2  220.8  234.6  247.8  264.6 277.6  284.9

5 252.3  319.7 340.9  360,7 387.1  406.5  417.7

7 325.8 411.9  437.9  463.3  495.3  520.1  534.0

10 £19,0  522.7 550.4 594.4  §11.7  637.6  652.3

15 536.5 679.1 723.2  765.%  820.4  8560.5  883.9

mn-29
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Retufn Hanga dedamit Powerhouse Site
Period e e e C mmmmmm e e

(years) 0 g Q' Qadopt

200 1,760 0.625 18,013 1,492 1,500

100 1,640 0.582 10,785 1,391 1,400

50 1,520 0.540 15.557 1,289 1,300

20 1,360 0.483 13.919 1,153 1,150

10 1,240 0.440 12,691 1,051 1,050

5 1,110 0.394 11.360 941 940

2 $20 0.327 9.410 780 750

: probable peak discharge (mjfsgc)
: specific discharge (m”/sec/kn“
:+ coefficient at Creager's eguation
: probable peak dischagge (n” /sec)
Qadopt : adopted value (m”/sec)

130
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Description Unit Value
PH 7.2
Conductivity pemkos/cn 35

Cl pPRm 1.0
S04 pPpm 10.0
Ca neg/1 0.10
ate; " 0.20
Ha " 0.14
iy " 0.01

-3
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Rainy Season
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GOVENRIAEHT OF IMALAYSIA
FEASIBILITY STUDY
SMALL SCALE HVDROELECTRIC POWER PROVECT I SARAWAR

JAPAH IVECRHATIONAL COOPERATION AGLICY
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