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#3.1 MERRBRER(LA2)

Item Places Value
of e e e e in
Tests - Medamit River Limbang River  General

{(TME~1-TME-2) (TME-3-TME-7)
a. Fineness
Modulus of
Gravel
(F.M.) 8.18" 8.61 6.5-8.0

Fineness
Modulus of
Sand (F.M.) 3.68 2.96 2.3-3.5

b. Specific
Gravity of
Gravel 2.553 2.588 2.5-2.7

Specific
Gravity of :
Sand 2,438 2.361 2.5-2.7

c. Absorption of
Gravel (%) 1.54 1.20 less than 3.0

Absorption of . .
Sand (%) 2.438 2.361 less than 3.0

d. Organic
Impurities of
Sand passed not passed

e. Scratch
Hardness of

Gravel 5.6 4.6 less than 5.0
£f. Soundness of

Gravel (%) 1.8 4.2 less than 12.0

Soundness of

Sand {%) - 19.1 less than 10.0
g. Abrasion of

Gravel (%) 13.06 15.7 less than 40.0
h. Unit Weight

of Gravel

(t/m3) 1.54 1.20 1.5-1.9

Unit Weight

of Sand )

(t/m3) 2.438 2.361 1.4-1.8






31 HEHABRBR(2/2)

Item of Tests Quarry Samples Acceptable
' Values

A AT B e et i i B S Aot e Gl e I A A W s — A o S et kLS S LS 43 WEE 408 ik e M s A Ana e

a. Specific Gravity

2.635 2.5-2.7

'b. Absorption (%) 0.77 less than 3.0
c. Scratch

Hardness 0.3 less than 5.0
d. Soundness (%) 1.09 less than 12.0
e. Abrasion (%) 17.8 less than 40.0
£. Aggregate Impact
_ Value (%) 18 less than 45.0
g. Aggregate

Crushing Value

(%) 19 less than 45.0






#9392 HEABICYVTYYIoRER (1./2)

e T e AL Mt b e T S i A LE ek R A o o ey e g iy T o} MO, Bk Sk o e e et o i e A D B e A3 R Sk fmt Sk i S il R

Sampling Distance from Volume  Maximum Type Sampling

No. Dam or Power of River 8ize of of Weight
‘House Site Deposit Particles Rock
(km) {m3) (m) (kg)
Quarry = 0.2 upstream -more 50x20 Sandstone 120
sample from damsite than and
OME-1 {left bank) required Shale
TME--1 From damsite 1,000 30-50 Shale 120
up 0.85 (250) and
{Middle of Sandstone
River)
TME~2  From damsite 600 30-50 Shale 90
up 0.60 (150) and
{Right Bank) Sandstone






3.2 WEABIUYVTY YIUEE (2/2)

T T L o R o 0 o o o s 0 S L ok et e . e iy g 1R A g b b b (i o e o S A e . T o A AL Bl e . b A e b e KRS B e B

Sampling Distance from Volune Maximum Type Sampling
No, Dam or Power of River suize of of weight
House Site Depogit particles rock
(Km) (m~) (m) (Kg)
TME-3 From Power 9,000 30 - 50 Shale, 90
" House up - {3,000) Sand-
2.560 : stone
(Left Bank) . and
lime-
stone
TME-4 From Power 18,000 30 - 50 Shale, 180
House up {6,000} Sand-
1.70 stone
(Right Bank) and
lime-
stone
TME -5 From Power 21,000 30 - 50 Shale, Qo
House up (7,000} Sand-
0.70 stone
(Left Bank) and
lime-
stone
TME-6 From Power 7,800 20 - 30 Shale, S0
House Down (2,600) Sand-
1.80 stone
(Right Bank) and
lime-
stone
TME~-7 From Power 10,000 20 - 30 Shale, 180
House Down (5,000) Sand-
2.20 _ stone
{Left Bank) and
, Lime-
stone
Total Volume 67,400
(24,000)

. A . P T R " A b il A " s o ke e P T T Mk ey i WD W T P .y ot At AT St A S St Sub Mt R % D IS Ay . i U . P

Note: Figures in parenthesis show the estimated volume of gravel
: with the size under 10 cm
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Settlement No submergence is expected 0
in the project area due to
no inhabitants in the
upstream from the damsite.

Land issues About 40,000 m¢ will have to 0
and be secured for the construction
compensation of such major facilities as

dam, powerhouse and access
road in the forest.

ILand issues are not foreseen,
since the land is reserved to
the Government and nobody may
claim native customary rights.

Economic A large construction labour +H
activities demand is expected. Electricity
and _ will be supplied to the villages
social welfare from Medanit village to Limbang.
Public health It is not predicted that a 0

vector of malaria will increase
due to the creation of reservoir.

Sedimentation Sediment deposited in the ~L
reservoir will be flushed out
by the sand flush gate. Thus, the
sedimentation problem is less
affected.

At B ey o e b et A T e e R e kP By S e ek A S Pk WL A Mt Sy g S W et e . Y B . S P Ty o S T Wy o o B S ek o A T Y Ko s






#3.3 BRESAEER(2/2)
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Vegetation Since only a limited area ~-L
- of forest is opehed, the
effect to the vegetation is
minimal. However, afforestation
will be necessary at the opened
areas after construction.

wildlife Wildlife will not be affected, 1L,
since the project area is only
limited. _
Fish and ' The migration of river fish ~L
fisheries is affected with the construction

of dam. Thus, a fish ladder will
be provided.
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% 4.6 BHOHBROAR () ¥y viiR)

(UnitiMwh)
Year 1980 1981 1982 1983 1984 1985 1986
Domestic 1,001 1,232 1,508 2,019 2,181 2,507 2,922
commercial 3,650 3,908 4,108 4,381 4,727 5,463 6,014
Industrial 67 75 681 1,052 1,123 1,215 1,206
Lighting 35 32 34 47 52 54 70
Total 4,753 5,247 6,331 7,499 8,083 9,239 10,212
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: Installed Inst. Designated Annual Max.
No. Type - Cap.,kW Unit VYear Retirement Operation Rate,$%
1. Diesel 225 1 - 60
2. " 225 1l - "
3. " 225 1 - "
4. " 460 1 - L
5. H _ 600 1l 1975 - "
6. " 600 1 1981 - n
7. u 200 1 1980 - "
8 " 1,050 1 1985 - n
9 " 600 1 1987 - "
10. i 1,000 1 1987 - "
11. Hydro 150 2 1987 - -
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1. Civil Works

a. Bxcavation in common ' - m3 5.0
b. " in rock " 18.0
c. Concrete in danm " 210.0
d. " in structures " 290.0
e. n in powerhouse " 350.0
f. Reinforcement ton 1,900.0
dg. Access rocad, new Km 160,000.0
h. " ", improve " 65,000.0

2. Metal Works

a. Gates ' ton 12,000.0
b. Penstock " 6,800.0
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3. Metal Work
4. Generating Equipment

5. Transmission line
and Substation

6. Direct construction
Cost

7.. Engineerihg Services
8. Administration Cost
9. . Physical Contingency

10. Total Construction
Cost

v . v —— i A v = S S e S T o — i KD Y A W e Al Sy o S S vy T A S Yok . S S A ok O S S D Wy S St T - — — T P — 070 fmn e ——

2,387,600
4,782,000

3,238,000
26,979,963

4,458,170
0
4,715,720

36,153,853

603,200
761,000

1,387,700
17,601,707

0
2,229,080
2,974,620

22,805,407

#7.1 BREHEHOREXE
( Unit : M$ )
Description Foreign Local Total
: currency Currency

1. Preparatory Works
1.1 Access Road 719,000 B&7,000 1,586,000
1.2 Field investigation 10,000 190,000 200,000
1.3 Camp facilities 108,000 432,000 540,000

Sub-total 837,000 1,489,000 2,326,000
2. Civil Works
2.1 River'diversion 474,357 436,713 911,070
2.2  Intake dam 2,077,632 1,817,018 3,894,650
2.3 Headrace tunnel 9,955,398 8,509,552 18,464,950
2.4 Surge tank 804,001 648,329 1,452,330
2.5 ‘Penstock line 911,923 772,757 1,684,680
2.6 Powerhouse 1,180,307 922,363 2,112,670
2.7 Tailrace 185,050 146,970 332,020
2.8 Drainage channel 136,695 107,105 243,800

Sub-total 15,735,363 13,360,807 29,096,170

2,990,800
5,543,000

4,625,700
44,581,670

4,458,170
2,229,080
7,690,340

58,959,260
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#8. 1 RERB~ORRBIEY = b

R T e T e i L T .

Type of goods = = = @ ‘+seeeeee e e e
Imports Exports Combined
Tradeable goods
1. Petroleum (refined) 0.47 1.13 0.67
2. Petroleum (trude oil) 0.84 1.13 0.86
3. Construction material 0.82 1.12 0.88
4. Investment gnods 0.82 1.12 0.85
NothFadeable Qoods/
service
5.  Construction - - 0.77

6. Government services - - 0.88
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Source :  National Parameters for Project Appraisal
Malaysian Data (EPU) 1977 ’
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Work Item Financial Cost Economic Cost Ratio of
E/F (%)
1. Preparatory Works 2,326,000 1,699,140 73
2. Civil Works _
2.1 River diversion 911,070 698,540 77
2.2 Intake dam 3,894,650 3,022,090 78
2.3 Headrace tunnel 18,464,950 14,698,080 80
2.4 Surge tank 1,452,330 1,148,550 79
2.5 Penstock line 1,684,680 1,323,500 79
2.6 Power house 2,112,670 1,658,000 78
2.7 Tailrace 332,020 256,060 77
2.8 Drainage channel 243,800 188,040 77
Total of 2 29,096,170 22,992,860 79
3. Metal Works 2,990,800 2,633,920 88
4, Generating 5,543,000 5,406,350 98
Equipments
5. Transmission Line 4,625,760 4,401,020 95

and Substation
‘6. TLand Acquisition - ~

Direct Cost 44,581,670 37,133,290 83

7. Engineering Service 4,458,170 4,458,170 100
8. Administration 2,229,080 1,783,260 80
9. Physical Contingency 7,690,340 6,506,210 85

Total Cost 58,959,260 49,880,930 85
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Note: Ratio of E/F indicates the conversion factor from
financial to economic cost.
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Year 1996 1997 1998 1999
Diesel Hydro Diesel Hydro Diesel Hydro Diesel Hydro

P ———— g el L T bl bt T

1988 1.60 1.60 1.60 1.60
1989

1990

1991 .

1992 1.00. 1.00 1.00 1.00
1993 1.00 1.00 1.00 1.00
1994 1.00 1.00 1.00 1.00
1995

1996 5.10 1.00 1.00 1.00
1997 5.10

1998 5.10 1.00
1999 5.10
2000

2001 2.00 1,00 1.00

2002

2003 2.00 2.00 2.00 2.00
2004

2005 1.00 1.00 1.00 1.00
2006

2007 1.00 1.00 1.00 1.00
2008 2.00 2.00 2.00 2.00
2009 2.00 2.00 2.00 2.00
2010 1.00 1.00 1.00 1.00
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No Year Cost Revenue
Foreign Local

11987

2 1988

3 1989

4 1890

5 1991 359,560 - 691,460

6 1992 7,114,090 5,684,660

7 1993 10,041,390 6,374,320

8 1994 15,028,460 7,121,110

9 1995 9,629,360 4,058,830
10 1996 480,060 6,491,680
11 1997 480,060 6,653,500
12 1998 480,060 6,764,080
13 1999 480,060 6,836,900
14 2000 480,060 6,885,440
15 2001 480,060 6,942,080
16 2002 480,060 7,004,110
17 2003 480,060 7,052,660
18 - 2004 480,060 7,090,440
19 2005 480,060 7,122,780
20 2006 480,060 7,147,050
21 2007 480,060 7,165,930
22 2008 480,060 7,174,020
23 2009 480,060 7,174,020
24 © 2010 480,060 7,174,020
50 2036 480,060 7,174,020
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