Ref Yearmo d h min (GMT) s Lat Long DepthMag.l Mag.2 Int N
UE B 1956 1 19 19 50 32 29.5 81.5

BCIS 1956 1 19 19 50 33 30 81.5

SHL B 1956 1 19 19 50 40 29 82

*0GS 1956 7 3 10 11 57 28 84.5

BCIS 1956 7 3 10 17 56 28.25 85

*[SS 1956 10 10 15 H 36 28. 15 T1.67 6.5 TN2 8N
663 1956 10 10 15 31 34 28.5 18 '
SHL B 1956 10 10 15 31 40 28.4 785 6.01 KIR
*BCiS 1957 3 115 40 6 20.5 79.75

QUE B 1957 3 115 40 6 29.5 79.75

SHL B 1957 3 1 15 40 9 29.2 802

{85 1957 4 14 7 H 52 30.64 84. 2%

BCIS 1957 4 14 7 1A 50 31 845 6.25 PAS
CGS 1957 4 14 7 i 50 31 84.5

SHL B 1957 4 14 17 11 50 31 84.5

NOS B 1957 4 14 1 " 53 30 84.5

+BGIS 1957 4 14 16 36 48 31 84.5

HOS B 1957 4 14 16 36 50 30 B84.5

*GGS 1957 4 22 0 18 16 30.5 B84.5

SHL B 1957 422 0O 18 20 30 85

#|85 1957 4 22 1 42 18 30.85 84. 31

GGS 1957 4 22 1 42 15 30.5 84.5

#QUE - B 1957 12 9 21 17 30 30 79.75

*| 88 1988 1 23 5 30 10 30.77 84.16

CGS 1958 1 23 5 30 10 30.5 84

SHL B 1958 1 23 . b 30 20 29 84 5. 88 KEW
*BCIS 1958 3 31 3 42 45 29.5 82

SHL B. 1958 3 31 3 42 45 29.5 82

*SHL 8 1958 4 30 9 33 35 28.5 82

*BCIS 1958 8 12 12 23 52 30.5 81.5

- #BC1S 1958 8§ 12 12 40 2 30.5 8l1.5

«{UE B 1958 8 15 16 0 15 29.75 81.25

#BC1S 1958 9 1 8 48 36 26.5 5

ETRN 1958 10 28 10 46 32 30.61 84.47

SHL B 1958 10 28 10 46 25 31 85 6. 63 SHL

CGS : 1958 10 28 10 46 271 30.5 85

KOS B 1958 10 28 10 46 37 30.5 85 6.4 UPP
|88 1958 11 3 i4 i 37 30.51 84.5

KOS B 1958 11 3 14 31 20 30 -84.5

SHL B 1958 t1 3 14 3 30 31 &

CGS 1958 11 3 14 A 35 30 845

BCIS 1958 11 3 14 31 37 30 84

QuE B 1958 11 3 14 at 39 30.5 84.5

*] 58 - 1958 11 23 20 15 48 28.79 86.94

KOS B © 1958 11 23 20 15 40 29 87

[ 1958 11.23 20 i5 48 29 871

+QUE B 1958 11 256 4 -0 12 27 86.5

SHL B 1958 11 26 4 . -0 15 - 26.5 B86.5 F -
ETHER 1958 j2 3 2 23 40 217 86 F
SHL B 1958 12 3 2 23 35 21 815 F
%38 1958 1228 & 34 38°30.01 79.94 6.3 TN2

Cas i958 12 28 5 34 36  29.5 B0 : _
QUE B 1958 1228 5 34 40 29.5 80 6. 34 MAT
SHL 8 1958 12 28 5 34 44 79 81

NOS B 1958 1228 5 34 B0 31.5 805 .

*] S8 1958 12 31 3 45 15 30.09 79, 86 6 IN2
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Ref Yearmo d- h min (GMT) & Lat Iong DepthMag.l Mag. 2 Int N
GGS 1958 12 31 3 45 18 30.% 70.5

QUE 8 1958 12 31 3 45 18 30 80

SHL B 1958 12 31 3 45 25 30 9.5

*| 85 1959 S5 {2 @ 35 47 32.4 78.68 o

PEK B 1959 512 0 35 42 325 - 19 6.3 QUE

Cas 1958 512 0 35 46 32.5 19 '

MOS B 1959. 512 0 35 b2 315 19 6.3 QUE
PEK 8 1958 5 24 1 28 7 28,6 90 b PEK

HOS B 1959 5 24 11 28 20 255 90 5 PEK
*BC1S 1950 10 -7 13 1 30 35 80

*PEK B 1959 10 17 10 46 49 1

*BGIS 1950 10 728 Q 0 42 285 382.5

*#BC1S - 1959 11 23 16 29 30 31 31

*BCLS 1950 12 15 1 g 45 27 88 SMM
*0GS 1960 1 4 3 57 3 26 90 “F
Qe 8 1960 1 4 3 51 14 26 80 F
QUE B 1960 2 4 10 20 41 3w N

*[88 1966 3 8 U1 20 3 29.49 81.19 0

GGS {960 3 5 1 25 29 81

QUE B 1960 3 5 1} 25 729 81

MOS B 1960 3 5 11 25 10 29 82

SHL B 1960 3 6 11 25 10 29 82

*0GS 1960 3 5 23 50 38 29 81

SHL B 1960 3 5 23 49 30 29 82

QUE 8 1960 3 5 23 50 38 29 80,75

" *GGS -1860 5 9 14 36 21 25.5 89.5

#SHL B %60 6 8 1 38 20 35 19

SHL B 1960 7 29 10 42 45 26,5 89.9 5.5 HAT

*(GS 1960 8 21 3 29 4.9 27 88.5 29

BGIS 1960 8 21 3 29 4.9 21 88.5 29 '

SHL B 1960 8 21 3 29 5 28 87.3 5.5 SHL

#QUE B 1960 8 27 12 31 2 21 90

*CGS 1960 8 27 15 58 59 28.6 76.7 b8 '

Th2 1966 8 27 15 58 59 28.2 7.4 ] : 74K
SHL B 1960 8 27 15 58 50 28 18 '

*BC1S 960 9 3 19 39 58 29 85.5

*#BCIS 1960 9 5 4 34 48 31 82

#SHL B 1961 2 13 16 0 20 28 81.5

*#[58 1961 215 11 28 53 30.83 84.35 41

BCIS 18612 15 11 28 b5 30.8 84.4 66

SHL B 1961 2 i5 11 29 30 84.6

*BICS 1961 3 26 23 11 389 306 844 24

*]88 1961 6 4 7 33 4 34,18 81.93 11

QUE B 1961 6 4 7 32 48 34.75 82. 25 6.5 PAS .

HOS - B 1961 6 4 7 33 b X4 82 6 MOS
SHL B 1961 6 4 7 33 10 33 82

#[SS 1961 6 4 7 43 40 34.16 8213 0

*[ 88 1961 6 4 13 51 33 34.23 81.88 - 40

#1358 1961 9 29 22 36 16 28.33 88.05 0 -
SHL B 1961 9 29 22 36 30 28 g7 Gl
*| 85 1961 12 & 10 19 50 30.92 872 0

MOS B 1961 12 8 10 19 40 30.6 87 33

SHL B 1961 12 8 10 19 45 31.6 87 4.5 MOS

EBM B 1961 12 8 10 19 46 - 316 81 4.5 MOS

*| 88 1961 12 24 7 13 30 29.43 80.83 59

QUE B 1961 12 24 17 13 - 26 29.5 80.75 5.7 UPP

Mos B 1961 12 24 7 i3 48 32 Bl - 475 HOS
SHL B 1961 12 24 1 15 30 28.8 815
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Ref Yearmo d h min(GMT) slat lonyg DPepthMag.l Mag. 2 Int N

*{58§ 1962 111 3 i 27 28.05 84.9% 0O

HOS B 1962 1 113 1 ] 27 85 5 M0S

BB B 1962 111 3 i 16 21 85 5 PEK

PEK B 1962 111 3 t 27 28 85 -

SHL B 1862 111 3 i 30 21 85

M0S B 1962 1 22 20 22 19 32 82

PEK B 1962 122 20 22 15 31 80.5

#1838 1962 6 17 4 39 39 33.74 75,83 88

PEK B 1962 6 17 4 35 27 335 755 5. 25 HOS

MOS B 1962 6 17 4 39 3 33.2 759 5. 25 KOS

SHL B 1962 6 17 4 39 30 335 765

GUE B 1962 6 17 4 _ 40 13 33.5 16

*[35 1962 713 & 1 6 30.64 79.48 0

N2 1962 7113 5 i 9 30.9 79.6 5.5

SHL - B 1962 713 & 1 10 30 80 4.5 NMOS :

BOS B 1962 713 5 1 120307 79.3 4.5 HOS

QUE B 1962 713 5 1 12 3 79.5 100 4 PEK

PEK B 1962 713 5 1 16 31 80.5 4 PEK

*| 8§ 1962 7 14 15 58 64 30.64 79.32 17

N2 1962 7 1415 58 54 30.4 19.5 55

QUE - B 1962 7 14 15 58 52 30 80 4.5 PEK _ :

MOoS B 1962 T 1415 58 56 30.6 79.4 4. 75 MOS

SHL B 1962 7 14 15 98 55 30 80

PEK B 1962 7 14 15 58 59 31 80.5

#QUE B . 1962 7 31:18 43 35 33.5 76

*QUE B 1962 8 29 11 30 41 3275 18

*| KD 1962 9 29 17 21 A6 28.6-.71.2 3.5

«HOS B 1962 10 29 12 6 48 33 86.5 4 NOS .

#*SHL B 1963 1 22 4 59 32 90 4. 75 HOS

HOS B 1963 1 22 4 55 6 3 89 4. 75°'H0S

PEK B 1963 122 4 55 16 "31.5 ° 90 .

*TN2. 1963 1 30 10 33 50 .29.4 80.9 5.5

SHL B 1963 130 10 33 50 29.5 80.9

*CG63 ' 1963 2 22 1 32 241 217 8117 18 4.2

PEK B 1963 222 1 32 20 21 88 N

MOS B 1963 2,22 1 32 23 27.1 8171

SHL B 1963 -2 22 1 32 3 712 811

*SHL B 1963 3 5 2 35 10 288 811

MOS B 1963 3 5 2 35 12 . 30 §1

#{ 35 1963 4 6 17 49 34.28 82.48 59 '

EE¥ B 1963 4 6 17 48 40 - 33 - 83 5 HOS

PEK B 1863 4 6 17 43 47..33.3 82.5 5 MOS

PEK B 1963 4 6 1] 48 48 33.5 82.5 .

‘GUE B 1963 4 6 17 48 - 51.8 32.8 824 30 53QUE S

SHL B 1963 4 6 17 48 5 33 83 5.3 QUE

*1 88 1963 4 12 0 4 0 - 29 32 78.79 36 .

EBM B 1963 412 0 41 3 30.2 717 5.8 UPP .

PEK B 1963 412 ¢ 41 .28 32.25 79.256 4. 75 PEK

MOS B 1963 412 0 41 30 32.2 .78.9

“SHL B 1963 412°0 41 50 30,2 77

*QUE -~ B 1963 5 23 17 13 10 33 76

NDi. B 1963 5 23 17 13. 11 3 7

MOS B 1963 5 23 17 13 12 32.8 16

*BC1S 1963 6 523 51 30 . 87

|88 1963 6 11:18 7 19 30.93 87.27 0

PEK B 1963 -6 11 18 1 13 - 30.5 81.5 4.75 PEK

QUE B 1963 6 1118 1 15 313 . .88 33 4. 7QUE :
B 1963 6.11 18 1 19 -30.8 87.% 4. 75408



-101 -

Ref Yearmo d b min(GMT) & Lat Long DepthMag.l Mag.2 Int N
«QUE B 1963 619 6 38 3 28.7 76.5 33 F

sQUE B 1963 7 14 14 43 23 307 79.4 334.8 €65

*QUE B 1963 9 1 1 34 25 344 754

SHL B 1963 9 2 1 34 30 34 75 5.1 CGS

*BU1S 1963 9 20 15 1 42 30 80

*BCIS 1963 10 22 20 43 3 28.5 80.5

+QUE B 1963 10 22 7 22 26.2 30.3 79

*TN2 1963 11 27 21 10 40 30.8 79.1 5.1

QUE B 1963 11 27 21 10 25 30.8 80.5

MOS B 1963 11 27 2i 10 42 31.1 78.9

OS5 B 1963 12 3 15 58 16 33.5 759

«SHL B 1963 12 3 17 8 3B 28.8 79.1

*H0S B 1963 12 15 7 33 21 34.5 89 .
156 1964 126 7 i3 32.6 28.27 86.64 66 25
KOS 1964 1 25 7 13 30 8.4 a7

USCGS 1964 1 25 7 13 - 30.8 285 868 44 4.5 BUSCGS

*15C 1964 2 1 1 28 192 213 8178 33 4.8 BISC 20
USCas 1964 2 1 1% 28 19.4 27.4 818 33 4.8 BUSCES

*15C 1964 2 8 N 54 23.1 29 82.18 3 16
SHL 1964 2 8 11 54 20 29 82 _

USCaS 1964 2 8 1 54 23.1 23 822 B

*NDI 1964 2 16 10 6 37 29 715.3

*|§C 1964 3 27 23 3 411 27.3 85.36 29 5 BISC _ 46
HO3 1964 3 27 23 3 4% 26.8 89 4.0 H0S

USCGS 1964 3 27 23 3 41.7 21.6 89.3 32 6.3 BUSCGS .

*|5C 1964 5 419 22 36.5 31.1 80.5 0 6
NDI 1964 5 4 19 22 51 29.4 80.2

*[8G 1964 5 24 0 0 48.5 30.04 g2. 18 23 5 BISC 51
ND1 1964 5 24 0 0 47 29.5 82

-USCGS 1964 5 24 0 0 50,2 30.1 821 "33 5.1 BUSCHS

NS 1964 5 24 0 1 30.7 81.8 82

*SJ$ 1964 5 27 30,6 78.1 5HM

*| 8¢ 1364 6 i6 18 13 i0 28 80.5

*NDi 1964 8 13 11 22 52 20.5 §0

*|SC 1864 8 30 2 35 7.3 27.36 88. 21 21 5.1 BISC 18
SHL 1964 8 30 2 35 5 21 88

HOS 1964 8 30 2 5 § 27.1 88.4 5 NOS

Uscas 1964 8 30 2 35 81 27.6 883 21. 5.2 BUSCGS 5

*18C 1964 8 30 5 12 32.2 27.9 88.52 33 6
%} 8C “1964 -8 3 17 30 10 29 g4

*|SC 1964 9 11 4 51 49.4 31.35 80.45 36 8
*|8C 1964 9 14 17 2 12 30.2 86.2 39 9
*13C 1964 9 16 22 37 35 35 16 '

*]8C 1964 9 26 0 46 2.6 29.96 80.46 50 5.8 BISC 155
USGGS 1964 9 26 O 46 2.8 301 807 50 6.2 BUSCAS

NOS 1964 9 26 0 46 3 30.4 380.3 : 5. 75 MOS

SHL 1964 9 26 0 46 5 29 80

*|SC 1964 10 2 20 9 30 282 715 '
*]5C 1964 10 4 4 22 4.6 32.48 76.54 33 8
*18G 1664 10 6 20 19 321 29.4 80.98 1T % 3BISC 3
Uscas 1964 10 6 20 19 341 29.3 80.9 27 5.1 BUSCGS

SHL 1964 10 6 20 19 35 29 81 _

HOS 1964 10 6 20 19 38 29.7 809 5 NOS

*SC 1964 10 7 16 8 35 29.3 81.6 129 10
*|SC 1964 10 7 23 4 419 325 -83.8 33 8
UsCas 1964 10 7 23 4 47.9 32.7 839 33 :
#|8C 1964 10 10 4 47 47.6 32.28 819 20 17
NDI 1964 10 10 4 47 43 :32.2 81.6
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Ref Yearmo d h min(GMT) g Lat ILong DepthMag.l Mag. 2 Int N
USCGS 1964 10 10 4 47 457 32 81.3 20

*|8C 1964 10 19 2 16 4.6 31.84 1817 12 §
K0S 1964 1019 2 15 57 31.2 19

USCas 1964 10 19 2 15 581 31.4 79 .33 4.8 BUSCGS

*|§C 1964 10 25 15 40 7 21.9 886 0 9
NDI 1964 10 25 15 40 9 27.8 88.5

x| 50 1964 11 9 16 12 51.9 29.53 86.04 33 5 BISC 85
USCas 1964 11 8 16 12 50.6 29.5 86 33 4.7 BUSCGS _

K0S 1964 11 9 16 12 57 -29.9 '86.3 4.5 NOS

*| 56 1964 12 2 8 21 417 29.58 811 3 b5.1BISC 55
USCGS 1964 12 2 8 21 43.3 29.5 813 23 5.1 BUSCGS

NOS 1964 12 2 8 21 49 30 -80.9 4.75 NOS

*{80 1964 12 3 9 © 25 3h.6 294 81 48 )
NDI 1964 12 3 9 % 38 29 81.5 .
*| 3G 1964 12 3 1 32 40,1 31.49 89.4 33 4.4BISC 10
*15G 1964 12 6 16 2 a1 71.3

*|8C 1964 12 15 19 9 14 21.8 76.1 33 _ "5
*{50 1064 12 20 3 31 321 20.35 811 9 5.3BISC 43
USCGS 1964 12 20 3 H 36 295 ° Bl 33 5.2 BUSCGS

NOS 1964 12 20 3 3 38 29.7 81 4.5 NOS

*| 80 1965 1 12 13 32 241 27.4 81.84 23 5.8BISC 151
PEK 1965 1 12 1¥ 32 22-21.25 81.15 _ 5. 15 PEK

QUE 1965 1 12 13 32 23 28 8.7 33 55QUE-

USCaS 1965 1 12 13 . 32 24 41.6 88 23 6.1 BUSCGS

SHL 1985 1 12 13 32 25 26.8 - 87 .

HOS 1965 1 12 13 32 26 21.5 88 ‘ 5.5 MOS

*180 1965 1 12 13 50 181 27.31 81.68 18 5. 2BISC b2
PEK 1965 1.12.13 ] 17 28 81.75 E

Uscas 1965 1 12 13 55 20 27.3 817 33 5.3 BUSCGS
~*|§C 1965 117 3 58 37.5 30.9¢ 77.2 101 7
*5C 1965 1 21 13 31 30.8 34.83 86.85 34 4.9 BISC : 54
NCS 1965 1 21 13 A 25 348 87 5 MOS

PEK 1965 1 21 13 3t 26 35 87 :

USCGS 1965 1 21 13 3t 28.4 346 86.9 33 5 BUSCGS

*[5C 1966 221 3 26 36.7 32.79 176.9 33 4.5BISC 15
USCGS 1965 2 21 3 20 351 324 769 33 4.5 BUSCGS S
*18C 1965 3 11 14 57 43 30.2 826 184 8
*1S¢ 1965 3 18 2 41 30.3 29.55 80.26 67  5BICC 35
USCas 1965 3 18 2 4 27.6 29.9 80.3 33 5. 2BUSCGS

PEK 1965 318 2 4 32 30.5 8l _ 4.25 PEK

*|8C 1965 3 27.20 45 b1 27,3 899 33 - 7
*}5C 1965 330 22 3 137 3% 181 . 0 AL5BISC 13
ND{ 1965 3 30 22 3 27 30.3 782 _
#]8C 1965 3 31 10 42 6.7 30 80,26 0 6
ND1 1965 3 31 10 42 9 29.8 80.3

D | 1965 413 6 34 17_30.1.76.6 33

#1350 1965 414 22 3 3006 29.41°81.22 69 1
DI 1965 4 14 22 35 30- 29.2 811

*]8C 1965 4 20 5 15 19.8 33.86 821 89 12
USCas 1965 4 20 °5 15 244 341 82 33

*}8G 1965 4 30 9 16 21 '28.8 84.3 '

*]8C 1565 5.13 10 51 19.4 29.62 80.19 75 A 8BISC 51
SHL 1965 513710 51 10 30 8 B

USCaS 1965 513 W 50 155 20.8 80.5 33 5.1 BUSCGS

PEK 1965 5 1310 51 22 28.75 80 o -

*ND/ 1965 525 - 9 -7 16 -30.2 90 . 33 .
*|5C 1965 5 30 © 17 154 29.3 80.92 N 1
ND! 1965 530 6 17 16 29.5 80.5



Ref Yearmo d h wmin (GMT) s hat JLong DepthMayg.l Mag. 2 Int N
#1860 1965 § 2 42.9 32.65 77.99 28 5.1 BISC 112
USCaS 1965 5 2 42.9 32.6 1782 33 5. 3 BUSGGS
HOS 1965 5 2 44 32.8 18 ' 5. 25 MOS
PEK 1965 B pA 45 33 18 :
#1506 1965 © 2 55 32.4 773 155 4.3 BISC 12
*|SC 1965 6 1 25,1 28.5% 836 20 5.3 BISC 118
USGGS 1965 6 1 24.2 28.5 832 20 5.3 BUSCES :
PEK 1965 -6 7 25 29 83.25 . 4.75 PEK
QUE 1965 6 1 25 28.9 B3S 33 5.4QU :
SHL 1965 6 1 30 21 83
LI RNH 1965 6 13 2.4 32.09 87.62 36 5.2BIsC 94
PEK 1965 6 13 55 32.25 81.15 _ 4.5 PEK
USGGS 1965 6 13 1.2 3z 8117 32 - 5.6 BUSCGS
NS 1965 6 i3 2 321 816 5 NOS
*[SC 1965 6 23 8.2 32.04 87 46 69 4.8 BISC 45
PEK 1965 6 23 32 812 4.25 PEK
UsCas 1965 6 23 14 321 8l5 62 5. 1BUSCGS
#1356 1966 6 20 50.1 32.12 81.76 i5 5.1 ‘ 133
PEK 1965 6 20 49 32.25 81.5 5.5 PEK
-USCGS 1965 6 20 49 8 32 817 16 5.3 BUSCGS
(UE 1965 6 17 20 51 32.1 819 33
NOS 1965 6 20 53 32.1 818 5. 75 HOS
SHL 1965 6 17 20 10 30 87
#1SC 1965 6 1 39 32.01 87.59 43 5 1BISC 95
PEK 1965 6 1 35 32.5 815 4.75 PEK
HOS 1965 6 1 39 323 817
QUE 1965 6 1 40 319 88.1 33 '
UsCas 1965 6 1 41.1 32.2 811 60 5.2 BUSCGS
*|SCHS 1965 7 16 32.1 82.8 15 4.4 BUSCGS
*UE 14965 15 33.8 78.2 33 5. 240UE
=NDI 1965 54 32 16.4
QUE 1965 10 325 76.1 60
*QUE 1965 18 327 76.2 160
#J3CA3 1965 5.8 4.5 80.2 33 4.9 BUSCGS
*TNZ {965 28 29.9 80.3 5.2
*NDI 1965 57 311 715
*15C 1966 1 8§ 2.8 858 33 : 8
USCES 1966 1 6 27.6 859 33 4.5 BUSGES -
N 1966 1 10 31 7169
NI {966 2 57 28.3 88 _
#|§C 1966 3 10 52 31.51 80.55 5 5. 3BISC ‘116
USGGS 1966 3 10 53.6 31.6 80.6 12 5.7 BUSCGS :
GUE 1966 3 i1 3 31.8 80 33 5. 4QUE :
#| 50 1966 3 15 57.2 31.49 80.5 50 § BisSC . 209
NOS 1966 3 i5 56 31.6 80.5 : 6.5 MOS
USGaS 1566 3 1% 572 31.5 80.5 50 6 BUSCGS '
*i3C 1666 3 9 25 31.6 804 14 S 9
SCES 1966 3 9 246 315 80.3 14 4. 8 BUSCGS
*[SC 1966 3 6 28.2 3461 802 33 4.2 BISC 12
USCGS 1966 3 6 21.5 34.7 80.4 33 4.5 BUSCGS
*|SC 1966 3 8 17.3 33.23 75.¢ 33 4.78BisC 52
QUE 1966 3 8 15 33.4 16 160 _
USCGS 1966 3 8 11.9 333 16 36 5 BUSCGS
*|8C 1966 3 44 47,9 - 31.6 82. 76 11 4.7BISC 29
USCGS 1566 3 4 417 31.6 - 829 11 4.9 BUSCGS
UsCas 1966 3 52 242 - 25.9 90 20 4. 4 BUSCGS
#ND| 1966 4 | 3 8 28.4 867
*QUE 1966 6 27 50 29.8 76 - 287
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Ref Yearmo d h min{GMT) sLat Long DepthMaqg.l Mag. 2

*{5C 1966 6 20 13 42 57 28.5 76.93 53 4. 7BISC 15
USTRS 1966 6 20 13 42  56:5 281 76.9 34 A7 BUSCGS

*| 80 1966 6 25 12 5 - 4.1 30.47 82.23 45 4.8 BISC 20
USCGsS 1966 6 26 12 5 3.8 3.5 823 46 - 5.1 BUSCGS

#1580 1966 6 27 10 At 8.1 29.62 80.83 33 6 BISC - 239
USCas 1966 6 27 10 41 1.8 29.6 80.9 33 6 BUSCGS - _

MOS 1966 627 10 4 8 29.7 80.8 _ 6. 25 MOS

QUE 1966 6 27 10 a1 13 30.2 81 100 575 QBE

#] 3G 1966 6 27 10 47 45.71 29.55 80.99 43 5.3 BiSC 21
U3CGS 1966 6 27 10 47 45,2 7295 -80.9 43 5.3 BUSGGS

S0 1966 6 27 10 49 51 25.5  80.9 72 5.4 BISC 99
UScas 1966 . 6 27 10 49 46 - 29.6 80.9 16. 5.9 BUSCAS .

NOS 1966 6 27 10 49 - 49 20.7 809 5.63 MOS .
*|8C 1966 6 27 10 53 - 18:1 29.71 80.89 36 6 BISC 211
USCGS 1966 6 27 10 5% 141 29.7 81 13 6 BUSCGS .

M0S 1966 6 27 10 59 18 29.9 81 6.5 MOS

QUE 1966 6 21 10 59 30 29.9 80.2 100 6.5QUE

#] 3G 1966 6 27 1 21 42 29.57 80.82 26 5.2BISC - 67
USCas 1966 6 27 N 21 433 29.7 80.9 33 5.3 BUSCGS

%80 1966 6 27 13 55 40.3 29.62 80, 93 18 5.3 BISC. 112
QUE 1966 6 27 13 b5 49.2 29 80.9 33

Uscas 1866 6 27 13 55 . 49.8 - 29.7 80.9 19 5.4 BUSCGS

*|5C 1966 6 28 15 43 ‘38 285 81 29 4.9BIS 24
USCGS 1966 6 28 15 43 40.8  29.6 80.9 48 5.2 BUSCGS o
*|SC 1966 6 29 0 42 10 29.65 80.86 21 5.2BISC 17
Uscas 1966 629 0 42 9:3 29.8 81 15 5.3 BUSCES '

*| 80 1966 7 13 14 7T 2111 294 81.2 0 8
NDI 1966 7 13 14 1 31 29.4° 80,3 : :
+ND| 1966 717 0O il 39 21.8 87

*]| §C - 1966 7 29 6 38 42 295 80.98 17 ]
NDI 1966 729 6 38 47 28.8 80.1 :
+ISC 1966 8 5 1 3 213276 79.61 31 5.2BISC 131
UsCas 1966 38 5.1 3 - 2.4 327 185 36 5.2 BUSCGS

QUE 1966 8 5 1 3 3 326 79.7 33

*[SC 1966 8 15 2 15 - 28 28.67 78.93 5 5.6BISC 197
USCGES 1866 8. 15 2 15 344 28.7 18.9 53 5.6 BUSCES

QUE 1966 8 15 -2 15 35 29.3 78.8 33 6.2QUE

*#ND| 1966 9 3 6. 40 11 21 859 ;

*|8C 1966 10 5 7 57 203 293 813 33 4.7 BISG 13
USCGS 1966 10 5 7 b7 20 20.2  81.1 33 :
*|5C 1966 10 13 12 42 42 31.41 80.19 25 4.7 BISC 44
QUE 1966 10 13 12 42 35.7 32.5 g1 33 5. 3QUE

USGGS 1966 10 13 12 42 42 31.4 80.3 29 5.1 BUSCGS

*|8C 1966 10 20 0O 53 38.7 3356 78.7 28 4. 7BISC 92
LSGGS: 1966 10 20 0 -53 39.8 33.6 78.6 33 5 BUSCGS .
“#{8C 1966 11 518 53 3.3 28.22 83.87 33 4.8 BISC 43
USGGS 1966 11 518 53 3.3, 28.2 g4 33 5.1 BUSCGS

*|8C 1966 11 7 4 8 11°33.94 80.89 19 4.7 BISC 43
USCaS 1966 11 -7 4 8. 144 34.1 807 45 4.7 BUSCGS

*|SC 1966 12..15 19 43 52.5 29.88 81.12 0 ' 5
HDI 1966 12 15 19~ 43 56 29.6 80.8 _

*|5C 1966 12 16 20 52 ©16.3:29.62 80.79 19 5. 7BISC. 231
MOS 1966 12 16 20 52 13 297 81 ' o 6 MOS

Uscas 1966 12 1620 52 16 29.7 -80.9 15 5.8 BUSCGS

QUE 1966 12 16 20 52 20 29.7 80.7 33 6.2QUE '

*|8C 1966 12 16 22 12 49.7.29.61 80.9 7 4.9BISC . 23
UsCas 1966 12 16 22 12 491 29.6 80.9 -1 5.1 BUCGS .
#1806 1966. 12 18 22 42 37 29.53 80.91 16 4.7 BISC 17



05~

‘Ref Yearmo d h min{(GMT) s Lat Long DPepthMag.l Mag. 2 Int N
USCGS 1966 12 18 22 42  39.3 29.5 80.9 33 4.9

#|5C 1966 12 21 22 10 593 26.65 80.79 21 5. 2BisG 84
USGGS 1966 12 21.22 i0 48,8 29.7 80.8 21 5.4 BUSCES

(E 1966 12 21 22 1 29.7 80.8 33 5.6 QUE

*LAD 1966 12 28 3 59 1 28 89

*|8C 1967 1 2 22 17 56 30.6 79.13 25  4.7BISC 23
USCGS 1967 1 2 22 17 56.3 30.64 79 27 25 4, 8 BUSCGS

*LAD 1967 1 5.20 19 4 30 86 5.2 LAD

D) 1967 125 0 47 39 2% 81 :

*{ 80 1967 210 5 46 29 33.28 1. 28 21 4.8 BISC 60
QUE 1967 2 10 5 45 29 33.3 154 --360  5.5QUE

USCaS 1967 210 & 46  31.8 33.34 75.2% 35 4.8 BUSCGS

#*| SC 1967 - 2 19 13 58 37 29.7 76,5 191 ' 1
QUE 1967 2 19 13 58 25 313 8.4 220

NDI 1967 2 19 13 68 37 216 793 _

*]8C 1967 2 20 14 23 48.7 33.69 75.42 38 4.7BISC 32
QUE 1967 2 20 14 23 45 33.4 7154 96 4.8 QUE

USCGS 1967 2 20 14 23  48.2 33.68 75.45 34 4.7 BUSCGS

NDI 1967 2 20 14 23 b2 33 6.7

*15C © 1967 2 2015 18 39 33.63 75.33 20  5.5BISC 208
UsGas 1967 2 20 15 18 38.8 33.66 75.33 i8 5.6 BUSCGS

¥0S 1967 2 20 15 18 40 33.6 752 5.5 NOS

QUE 1967 2 20 15 18 40 33.7 75.4 100 6 QUE -

QUE 1967 2 20 15 39 48 33.7 75.4 g6 4.74QUE

USCas 1967 2 20 15 39 495 33.84 75.13 33 4.3 BUSCRS

*{ 56 1867 2 21 1 20 12.5 33.42 % 96 5
QUE 1967 2 21 1 20 g 33.8 753 96 4.5 QUE

*|§C 1967 2 21 11 29 32 336 78 150 1
QUE 1967 2 21 N 29 28 33.6 75.2 150 4.6 QUE

*|SC 1967 2 21 12 37 43 33.65 75. 44 20 5 BISC 85
QUE 1967 2 21 12 37 42 33.6 15.6 100 5.5 QUE :
USGas 1967 2 21 12 37  46.1 33.68 75.41 41 5. 1 BUSCGS

*]18C 1967 224 0O 17 38.8 33.57 75.39 32  4.9BISC . 32
USCas 1967 224 0 17 39.7 33.62 15.3b 34 5 BUSCGS

#QUE 1967 2 24 10 21 2 33 - 75.6 90

*[5C 1967 3 2 11 47 13 28.7 86.38 20 4.8 BISG 15
USCGS 1967 3 2 11 47 12,7 28.72 86.39 23 4.9 BUSCGS

#1530 1967 3 11 18 45 44.9 29.32 91.3% 33. 4.6BisC 29
HATHER 1967 3 11 18 45 445 29.32 81. 41 33 4.8 BUSCGS

#|5C 1967 3 16 17 38 21 29.8 85 17 10
4SCaES 1867 3 16 17 38 26,9 20.48% 85 15 3.9 BUSGCGS

QUE 1967 3 26 22 38 40 33.7 7154 96

*| SC 1567 5 3 4 42  41.3 30.17 8176 0 ]
HDI 1967 5 § 4 42 46 29.2 81.4

*|HD 1967 5 11 4 22 5 271 1.2 oMM
*|5C 1967 7 2 8 32 3.7 33.21 7571 42 4 BBISC 11
USCGS 1967 7 2 8 32 385 332 75.6 33 A 3 BUSCGS

e 1967 7 2 8 32 41 3.3 75.6 4.5 QUE

*QUE 1967 7 2 18 29 22 33.2 76 100 o

*LAQ 1967 716 9 38 57 28 82 4.9 LAO

*| §C 1961 7 22 13 46 51 31.6. 1.1 0 6
*ND | 1967 8 3 8 6 26 30.2 19.6 ;

*| AD 1967 8 i4 11 1 i3 28 80 5.2 LLAD

*LAD 1967 9 13 19 37 2 21 87 5.2 LAD

#{ 50 1967 9 20 20 25 1 032.% 76.1 58 12
USGGS 1967 9 20 20 25 56326 76.1 59 : '
QUE 1967 9 20 20 25 6 33.2 16 32

*| AO 1967 11 21 6 11 39 28 79
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Ref Yearmo d h min(GMZ) sLat Yong DepthMag.l Mag.2 IntN
*]5C 1967 12 18 10 51 36.4 29.46 81.71 42 5 BISC 60
USGGS 1967 12 18 10 51 34.8 29.1 819 42 5.2 BUSCGS
*] 3G 1967 12 30 12 36 57 31.67 86.73 29 5BISC 14
uscas 1967 12 30 12 36 558 31.7 86.8 24 4. 9 BUSCGS
*]5C 1968 1 5 6 42 44.4 30.41 79.25 1 5 BISC 69
UsSCas 1968 .1 5 6 42 447 30.4. 791 T 5.4 BUSCGS _ :
*LAO 1968 2 7 1 22 6 30.9 80.3 4.7 LAO
*QUE 1968 2 8 17 41 3b 338 .3 96
x5 1968 2 10 17 3 3 3412 78.54 20 4.9BISC 78
USCGS 1968 2 10 17 3 3.8 341 785 37 5.2 BUSCGS
*]SC 1968 2 11 2 25 . 11 337 . 78 142 44BISC 16
UsSCas 1968 2 11 2 25 1.2 342 178.4 33 4.8 BUSCGS
*#[5C 1968 2 11 20 38 27 3415 18.7 24 5.1BISC 127
QUE 1968 2 11 20 38 26 34.7 78.8 86. 5.3 QUE
USCGS 1968 2 11 20 38 29.4 - 342 78.6 44 5.1 BUSCGS .
*]SC 1968 2 11 23 18 18 34 785 62 10
UsCas 1968 2 11 23 18 16 34.3 78.2 33 4.5 BUSCES
*| 50 1968 5 27 18 35 517 290.76 80. 51 21 4.9BISG 40
USCas 1968 5 27 18 3 57 28.7 80.4 27 5.1 BUSCGS
*|SC 1968 65 31 3 1 35.7 20.91 79.92 33 5 BISC 32
‘USCGS 1968 5 31 3 1 3.7 20.9 80 33 5.1 BUSCGS
USGas 1968 7 3 19 46 53.7 34.7 751 113 4.5 BUSCGS
*[8C 1968 10 12 19 - 6 27 31,6 76.1 160 21
QUE 1968 10 12 19 6 21328 76.6 160 5 1QUE :
*15C 1968 10 28 17 48 30.1 27.57 86.03 37 4.9 BISC 28
UsCas - 1968 10 28 17 48 291 27.3 86.1 37 4.8 BUSCGS :
*!SC 1968 11 5 2 2 447 32.28 76.48 33  4.8BISC 91
QUE 1968 11 -5 2 2 42 32.1 16.9 33 F
uscas 1968 11 5 2 2 442 32.4 764 33 4 9 BUSGGS
- KOS ‘1968 11 5 2 2 45 32.% T76.4
*[8C 1968 11 5 3 7 4 32.25 76.58 4 19
USCGS 1968 11 5 3 7 8.3 324 16.6 33
*18C 1969 1 59 56 39 28.78 85.12 22 13
USCGS 1969 1 5 9 56 411 28 852 33
*|SC 1969 1 23 20 1 21 3219 76 64. 1
USCaS 1968 1 23 20 1 19.5 32 76.1 33 4 BYSCGS
*|5C 1969 1 23 23 46 30 .-31.9 -75.6 96 S 7
- QUE 1969 1 23 23 46 23321 76,3 96
USGGS 1969 123 23 46 26 322 16 33
*LAD 1969 2 4 5 44 2283 81.4 5.1 LAD
LAO 1960 2 11 22 g . -2 217 87 . 6.3 LAD
*LAO 1969 2 1 22 -9 57 28.1 '82.7 6.2 LAD
* AD 1969 2 13 3 21 I 21,9 85.4 . 5 LAC
*LAD 19692 13 6 48 36 28.5 75.7 5.1 LAO
+LAQ 1969 - 2 13 10 23 54 "28.2 818
4LAO 1969 2 24 10 37 21 -31.9 85.6 -
*LAQ 1969 2 283 45 16 32.3 80 | 4.6 LAD
- #[SC 1969 3 3 6 20 2130.04 79.84 18 5 BISC 106
Uscas 1969 3 3.6 20 2.8 30,2 -°79.9 20 5.3 BUSCGS
KOS - 1969 3 3 6 . 20 25 30,4 79.8 5 SHOS
QUE 1969 3 3 6 - 20 26--30.1 -79.8 33
*|3C 1968 3 51 14 58.29.46 81.02 2 21
UsSCas 1969 3 5 1i 15 0.6 29.2 81.1 63 5.2 BUSCGS
#LAD 1969 3 1 8 6 23281 838 4.8 LAD
*LAQ 1969 4 1311 57 19 28.1 817 4.9 LAO
*TN2 1969 5 36 20 22 .30.2 19.9 53 :
#1SC 1969 6 22 1 33 23 30,5 79.4 15 5 3 BISC : 146
- USCGS 1969 6 22 |1 33 '24.1 30.6 79.4 19 5. 4 BUSCGS F
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Ref Yearmo d h wmin(GMT) s Lat Long DepthMag.l1 - Mag. 2 Int N
HOS 1969 6 22 1 33 28 30.8 719.3 5.2 SM0S

*15C 1969 . 8 12 0O 53 451 32.31 82.99 3 4.5BISC 32
USCGS 196 8 12 0O 53 45 32.3 83 39 4.7 BUSCGS

QUE 1969 11 3 17 13 53 34.2 T75.5 160

*|8C 1969 12 3 0 43 14 32 154 108 10
QUE 1969 12 3 -0 43 10329 761 160

x| 80 1969 12 5 18 45 13.9 29.13 80.95 33 4.9 BISC 29
USCGS 1969 12 5 18 45 1714 9.7 80.8 33 4.9 BUSCGS o
H0S 1969 12 5 17 45 19 299 80.9

*[§C 1970 -1 220 1 2 32.5 76 96 15
*[50 1970 1 17 18 33 2 32.7.76.64 22 47T18G 29
*1SC 1970 119 8 34 249 33.04-77.03 86 - 1
*|SC 1970 1 23 12 2 B 32.46 88.5 24 4.6 18C . 28
#15C 1970 2 12 1 5t 48.4 29.24 81.57 25 5.31SC 109
150 1970 2 26 19 30 14.5 27.62° 85.7 96 5 15C 121
*|56 1970 2 26 23 21 20 21.3 859 31 4 T1SC - 22
*| 3G 1970 3 518 34 21.2 32.32 76.61 33 47186 b5
*|§C 1970 3 16 .3 47 7 33.89 86.34 51 4.118C 31
*|5C 1970 3 18..7 40 55 28.95 16.6 18 10
*5C _ 1970 6 11 10 30 38.9 3311 /.12 11
*QUE | 1970 6 26 23 18 57 30.8 75.6 33 4.5QUE 4
*8C 1970 7 2 0 29 33.7 3321 7513 103 5
#LAD | 1970 7 6 7 0 24 27.9 85.6 1
*1 56 1970 7 21 15 31  44.9 27.94 84.84 40 4.8 1SC 30
*[3C 1970 1 26 1 35 26 25.72 88.58 32 5.1 186 103
*|SC 1970 8 11 1 6 15 34.25 79.45 5 4.61SC 40
*| 50 1970 9 7 21 19 9 33 15.2 b4 14
*QUE | 1971 1 1 1 6 16 30.8 75.6 33 4.9 QUE

*|5G 1971 1 30 20 15  40.9 30.54 78.97 56 4.7 BISC 36
*#}3C 197t 2 621 37 215 30.18 75.98 281 6
*(UE | 191 226 4 36 24 32.6 76.3 160

*|5C 1971 5 3 0 33 246 30.78 84.32 21 5.3 BISC 154
*| 8G 1971 6 6 10 34 A%.6 28.04 85.58 42 A 9 BUSGS 15
«QUE | 1971 6 11 1 15 13 3.1 75 33 .
*{5C 1971 6 25 1 10 13.6 27.95 83.55 9% 4.1 QUE 27
«QUE | 1971 8 16_65 44 53 34.9 81.2 33 . .

" #|5C 1971 9 27 1 20 8.6 32.21 75.62 16 -6
*| 50 1971 10 24 8 59 6.3-28.29 87.19 57 4.8 BISC 42
*|5C 1971 10 29 17 16 47,9 34.13 86.43 6 4.9BISC 63
*#}5C 1971 11 22 19 22 54 32.23 71117 I 4 QUE -6
#QUE | 1971 11 29 1 32 37 332 6.2 50 3.6 QUE :
*|SC 1971 12 4 8 38 0.2 27.92 87.94 29 5.2BISC 46
*HFS1 | 1871 12 19 2 51 2.3 255 81.2 0 :

«QUE | 1971 12 24 8 50 3 34.6 75.8 100 4.4QUE

x|S0 1972 129 6 49 9.6 32.91 76.23 47 4.5 BOUE 34
#|SC 1972 2 4 14 8 21.5 30.34 84. 46 18 5.1BISC -81
*{30 1972 220 3 2 132 3447 20.37 33 4.8 BISC 61
*15C 1972 315 & 0 302 30.52 84.43 12 5.1BISC - 106
*|SC 1972 4 8 6 42 15.3 29.66 89 41 49 4.8 BUSGS -25
*}18C 1972 411 7 50 229 33.19 76.3 139 3.9 BQUE o6
*[SC 1872 4 21 21 19 21.8 34.98 81.14 21 4.8BISC 82
*|5C 1972 428 0O 52 57.3 31.33 84.92 32 5 BISC . 96
#1506 1972 6 18 4 30 344 31.84 83.65 1 11
*1SC 1972 6 20 15 34 30.8 31.19 7661 58 4. 2'BQUE 9
*] 56 1972 8 17 18 14 253 30.74 78.42 33 5.2BISG 32
*[§C 1972 8 21 14 4 34.2 21.33 88.O01 33 4.5BISC .53
*]5C 1972 8 21 18 55 1.2 27.22 88.02 33 5.1 BUSCGS 24
*| 56 1972 9 6 2 51 27.7 32.49% 78.51 14 5 BISC 79



Ref Yearmo d h min(GMT) s Lat Long DepthMag.l Mag.2 Int N
*| 3G 1972 10 26 14 5 55:5 32.04 76.34 82 4.4 BISC 20
*| 3G 1972 11 6 10 56  13.5 26.87 88.42 59 4. 4BiSC 81
*15C 1972 11 7 6 45 20.9 31.78 771.322 205 7
*|SC 1972 12 30 13 29 36.4 33.64 87.66 38 = 4.4 BISC 41
*]8C W72 12 308 54 6.3 33.6 87.54 33 4.7BISC 13
%15C v 1 222 26 58.1 31.17 88.08 42 5.1BISC 123
*[3C 1973 1 14 H 39 26 32.94 75.5 98 4.4 BOUE 15
*| SC 1973 116 21 31 259 33.29 75.83 39 5 .1BISC 180
*[ 56 1973 116 23 38 43.2 33.39 5. 719 56 1
*QUE 1973 117 1 8 16 33.3 16 96 :
*[SC 1973 1 23 23 51 149 337 75.81 33 7
%] 8C 1973 2 10 6 51 20.8 30.5 80.33 0 4.6BISC 13
#|8C 1973 219 17 34 46 32.57 83. 1 29 21
*18C 1973 3 22 1 6 57.4 28.11 87.14 33 5 BISC 119
*]5C 1973 4 1 9 4  27.2 32.12-77.83 90 5.6 BAUE 217
*[SC 1973 4 417 63 8.6.30.78 83.45 48 4.5 BISC 32
#|SC 1973 410 0 10 2.9 3317 15.74 61 4.4 BISC 16
x| MD 1973 6 26 .18 2 19 27 15.2 448 -
*|5C 1973 7 13 22 3 381 33.17 15.67 48 4.8 BJSC 14
*}SC 1973 713 22 b4 27.8 33.18 757 b5 4.4 BISC . 25
“*[SC 1973 714 9 12 40,2 31.73 83.19 . 0 i7
*|SC 19713 1 1417 46 54,7 34.91 86.61 55 4.3 BISC -1
- *|§C 1973 7 18 22 55 13.2 33.1 75.54° 63 4.6 BUSGS 14
*|5C 1973 7 18 23 25 7.1 33.05 175.6 65 - 11
*QUE - . 1973 7 20 20 41 42 333 716.2 96 : '
*|SC 1973 8 114 5 15.5 29.58 89.16 6.3 4.9BISC 89
*|$C 1973 8 15 17 15 20.8 33.15 86.81 32 4.6 HFS 17
*|3C 1973 8 16 8 2 49.7 33.24 86.83 0 5.3BISC 168
*]SC 1973 ¢ 8- 1 25 40.9 33.29 86.82 il 5.5BISC 2417
%156 1973 9 8 7 - 59 30 33.18 86.88 26 5 BISC 86
*|5C 1973 93014 . 26 255 33 84.61 45 4.1 BUSGS 16
*|§C 1973 10 16 9@ 50 43,7 28.35 82.98 34 - 5BISC 114
*18C - 1673 10 24 5 23 51.3 33.14 75.91 37 5.3BISC 197
- *[SC 1973 10 24 14 4. 36.9 33.29 7611 142 . 6
*|8C 1973 10 2419 . 57  17.1 33.11 75.92 43 4.9 BISCG +92
*15C 1973 1026 2 52 3.1°32.86 75.56 103 4.1 BUSGS 9
*|5C 1973 10 30 156 - 50  45.7 33.14 76.19 64 3.9 BUSGS 10
*1SC 1973 11-21.19 47 56.4-34.62 8i.11 25 _ 5.1BISC 128
x| SC 197311 21 & 31 11.6.33.18 86.76 33  4.9BISC 10
*1SC 1973 12 16 9 16 12.4-32.36 76.18 18 4.8BISC 71
*15C 1973 12 30 9 55 53 2°.33.1 86.91 2% 4.78BISC 21
[ SC 1974 1 217 35 15:27.98 75.12 33 ' 7
¥|8C 1974 1 3.7 15 31.6:27.32 75.18 1% 10
#|5C 1974 1 22 10 33 147 28.0% 88.7 33 9
- *]8C 1974 1 248 1 18.1 28.42 8%:24 72 8
*[3C 1874 211 16 37 20.8 29.19 85.16 236 5
*|36 - 1974 2 19 20 . 25 53,4 26.84 89.84 33 6
*|3C 1874 2 20 22 8 7.3 28.19 76.35 193 .10
*]18C 1974 2 24 21 - 32 1.8 °30.96 76.46 . 1 4.3BISC 28
*1SC 1974 3 3 4 53 17.3 30.74 86.31 29 5 4BISC 127
- *|80 1974 3 617 36 19.4 32.29 85.59 11 4.7 BUSGS 25
< #|§C 1974 313 6 47 51.1.20.37 81.38.- 45 ~4.5BIC 21
- *1SC 1974 3 14 12 28 47.1 34.15 84.46 0 4.4BISC 8
*|SC 1974 3 24 14 16 .1 2766 -8 20 5.4 BiSC 299
*]5C 1974 '3 2416 17 35.3 2262 86.00 3 47BISC 81
*|$C 1974 3 26 17 46 0.5 27.86 75.52 33 8
*}8C 1974 413 23 59 54.6..33.1 81.01. 40 7
*18C 1974 42016 256 52.7 31.42 71.39 62 8

-108 -



Ref Yearmo d h min(GMT) slLat long DepthMag.1l Mag.2 IntN

#|8C 1974 & 6 1 7 3.5 20.34 81.64 60 4.5 BISC

*{ 50 1974 6 10 23 15 42.7 30.63 80.97 - 33 '

*]50 1974 6 11 9 17 21.5 34.06 88.56 40 4.1 BISC

#]8G 1974 6 22 17 31 3.4 30.77 80.69 33

*|SG 1974 6 24 6 8 34.2 30.65 80.98 33

*) 50 1974 7 7 20 5 55.3 30.54 78.48 96 4.7 BIiS0

*|SC 1974 927 5 26 33.6 28.59 8551 20 5.5BISC 219
*]8C 1974 10 4 5 33 7.3 28.58 87.36 33 :

*|SC 1874 10 13 21 29 52,2 34.76 87.22 33 5.18BISC

*18C 1974 10 31 4 26. 26,6 31.6 84.85 33 4.5BISC

*1SC 1974 11 10 6 5 51.8 31.38 86.37 33 4.6BISC

#1186 1974 11 16 16 18 34.4 33.01 76.22 36 4.8BISC

*¥1SC 1974 11 16 21 5 9.6 33.08 76.41 42

*| 5C 1974 11 21 6 16 37.9 28.72 80.82 33

#1580 19714 11 22 6 51 36.3 33.5 76.7 49 4.6 BISC

*18G 1974 11 27 1i 57 4.8 34.49 80.02 61

*13C 1974 12 1 10 54 51.3 33.99 76.99 33

*I8C 1974 12 23 9 45  42.1 39.32 81.38 45 5.2BISC 129
*15C 1974 12 24 0 A0 40.8 31.18 86.5 33 4.6 BISC

*13C 1975 119 8 0 i8 32.3 78.65 12, 5.18BISC 142
*{SC 1975 119 8 1 57.7 32.38 78.49 1 6.2BISC 355
*|8G 1975 119 8 12 8.8 31.93 718.52 43 28 BISC

{50 1975 1 19 -8 18 23.3 31.98 .78.591 33 4.8 BISC

*18C - 1975 119 9 12 51.8 32.26 78.66 54 4.6 BISC

#15C 1975 11910 39 37.5 32.11 79.12 33. 3.8 BUSGS

*|5C 1975 119 13 4 36.4 32.11 78.66 33 4.9BISC

*#15C 1976 1 19 16 16 6.7 32.25 18.51 0 4.7BISC

*130 1975 1 18 17 41 6.8 32.8 78.2 33 4.2BISC

*8C 1975 1 20 4 37 - 28.4 32.45 78.76 7 A 5BISC
- %iSC 1975 1 20 4 40 30.8 32.25 18.13 0 4 .7BISC

*|8C 1975 1 20 1 6 H31 32.48 78.48 48 4.7 BISC

*|8C 1975 1 20 13 24 14.6 32.09 78.47 49 4.6 BISC

*]5C 1975 1 22 17 26 37.4 31.92 78.44 51 4.6 BISC

*(5GC 1975 123 0 7 451 32.63 71.69 110 _

*8C 1975 1 231 37  42.6 27.44 88.37 33 4.5BISC

%130 1975 1 27 8 10 13.6 32,28 73.69 2 4.9BISC

*|5C 1875 1 27 9 23 36.3 32.03 78.69 19 4.7BISC

*180 1975 1 2713 41 35 32.51 78.59 1 4.8BISC

*{50 1975 1 27 15 58 7.8 32.83 78.46 36 4.5 BiSC

*13C 1975 129 15 43  25.7 31.95 78.63 33 4.8BISC

*|SC 1975 131 12 38 50.8 28.08 84.70 19 5 BISC 137
*|SC 1975 1 31 14 4 11.1 32,31 78.42 51 4.48BISC :

*| 86 1975 2 219 14 0.7 32.55 78.4% 21 5.1 BISC 140
*] 86 1975 2 4 1 " 12 32.63 78.37 33

*{SC 1975 2 6 6 39  48.7 27.95 81 67 63 4.7 BISC

#{5C 1975 2 6 23 26 23.3 32.01 78.6 33

*]5C 1975 211 6 43 32.4 32.07 78.66 33 4.6BISC

*|SC 1975 2 19 6 54 21.4 3245718 3

*{SC 1975 223 17 41  52.5 32.17 18.01 33

*{50 1875 3 10 3 7 1.9 32.21 18.176 35 4.9 BISC

*|5C 1975 3 11 13 39 354 32.15 78.54 56 4 7BISC

*ISC 1978 312 14 13 325 32.15 78.87 33

*150 1975 315 ¢ 10 22.9 32.35 178.57 57

*}SC 1975 3 23 14 33 57.2 3458 81 190

*}SC 1975 3 24 20 53 6.1 32.03 78.53 48 4.6 BISC

®|5G 1975 326 4 47 15.5 31.99 18.4 33 4.5BISC

*| 80 1975 3 29 2 57 46.3 285 88 01 35 4.8 HFS

*| 50 1975 4 1 16 18 451 31.9 78.39 40 4.5 BISC
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Yearmo d h min(GMT)
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Ref s Lat Long DepthMag.l Mag.2 Int N
*15C 1975 4 717 30 3 33.62 88.71 33 9
*| 80 1975_4 9 0 32 18.4 33.34 84.08 33 ]
*} 50 W5 4 9 3 28 28.1 30.81 8479 i1 47BISC 67
*|SC 1975 4 § 21 45 40.6 32.07 78.65 16 4.6 BISC 21
*180 1975 412 1 1 36,7 31.57 83.21 0 4 7HFS 11
*|8C 1975 424 i 35 512 27.43 87.04 26 4.3BISC 94
*|8C 1975 4 28 4 51 37.2 28.78 83.26 0 5
*150 197 430 3 8§ 27.8 28.21 78. %4 33 A 5BISC 10
*| 50 1875 5 8 11 56 2.3 32.31 78.58 2 4.6BISC 84
*|$C 1975 5 11 6 48 37.4 31.92 78.67 19 4. 7BIiSC 45
*5C 1975 5 14 12 16 451 29.16 80.75 124 1
*| 80 1976 6 14 i1 34 146 31.9 18.34 0 8
*]8G 1975 5 27 22 14 17.6 30,46 B4. 64 0 4.6HFS 5
*| 86 1976 5 28 16 33 b4 1 31.57 78.42 114 9
*} S0 1975 5 29 20 37, 37.5 32.01 78.52 50 4.6 BISC 15
*| 50 1975 6 10 6 44 14.4 32.53 78.67 5 4.98BI3C 73
*|8C 1975 6 19 2 51 6.7 32.6 78.79 0 4.4HFS 5
*{30C 1975 6 24 15 38 281 21.74 87.49 33 4.8BISC - 62
*|8C 199 7 2 1 6 28.8 32.49 78.59 33 4.9BISC - 81
#15C 1975 719 & 10 53.9 31.94 78.58 31 5.18BISC 183
*|30 1915 719 7 26 31.4 32.16 78.67 58 4.4 BISC .20
*18C 1875 7 19 12 1 0.8 31.83 78.53 44 4.1 BQUE _ 8
*] 50 1975 7 20 11 31 0.1 31.82 78.36 97 - 1
*|8C 1975 721 1 26  37.5 32.07 78.57 38 4.6BISC 44
#1850 1975 729 2 40  51.2 32.51 78.48 0 55BISC 217
#1356 1975 8 14 15 16 37.4 .31.86 78.57 19 3.9 BUSGS 30
#[SC 1975 8 18 19 6 57.8 21.85 88.26 33 1
*]SC 1975 6§23 3 8§ 56.9 30.69 719.4 33 4.1BiSC 9
*|3C 1975 8 27 17 40 17 34.79 80.43 18 4.8 BISC 66
*{5C 1975 8 28 22 28 18.7 28.18 88.12 0 4.7HFS 12
*180 1979 9 6 4 44 33.1 29.21 81.94 12 5.1 BiSC 86.
*18C 1975 9 8 22 6 22.8 31.58 84.72 47 4.9 BISC _59
*|8C 1975 916 4 20 26 32.34 76.25 59 4.6 BISC 26
*|80 1975 9 19 17 53 17 32.2 18.69 56 4.3 BUSGS 14
*18C 1975 9 1817 59 335 32-18. 41 38 4.8BIsSC 19
*|50 1875 8 27 19 46 35.1 30.36 85.78 26 4.4 BISC. 14
*1 56 1975 10 7 § 50 16 31.56 17.21 33 ]
*{UE 1975 10 21 13 33 43 30.5 79.3 33

*18C 1975 10 23 7 47 13.1.30.66 85.16 . 33 1
*|3C 1975 10 24 :17 - 44 16 26.9 86.23 33 4.2 BUSGS 1
*QUE 1975 10 28 2 45 32 32.4 80.8 96

+QUE 1975 10 28 8 H 47..32.4 80.8 96

*| 56 1975710 30 14 20 54.4 32.89 757 15 4 7BISC 21
#{5C 1975 10 30 14 36 44.4 32.97 75.95 45 4 8BISC 38
#]SC 9B I1r 5 0 35 567 32.06 718.74 2 5 BISC 89
*|SC 1975 11 6 © 11 . 30.4 28.61 77.86 i6 4.8BISC 80
*18C 1976 11 13 14 35 40.6 34.61 82.74 36  4.7BISC . 69
*|3C 1975 11 16 19 34 517 32.57. 76.54- 96 4
%8G 1975 11 1715 58  29.3 30.01 84.39 33 - N
*|SG 1975 11 21 13 49 27.9.26.95 86.54 0 4.9BISC 28
*[8C. 1975 11 26 15. 2 31.1 2814 81.8 33 5BISC 25
- *|8C 1975 11 26 15 30 49 32,39 8§8.85 33 8
*|SC 1975 '11-29 20 31 24.5°32.79 78.46 96 , 1
*]5C 191z 5 7 37 10.5-33.09 76.12 24 5.3 BISC 165
#8G 1975 12 6 19 7 41.9 31.94°78.24 86 6
*15C 197512 6 22 46  33.6 32.21 78.09 79 7
*QUE 1975 12 10 6 25 22 32.6 80.6 96 _

*[ 3G 1975 12 10 3 26 5.6 3295 76.1 5 5.3 BISC 1225



Ref Yearmo d h min (GMT} s Lat lLong DepthMag.l Mag. 2 Int N

*|SC 1975 12 10 5 3 47.3 3278 18.91 76 4.7 BISC 22
*(56 1975 12 10 5 8§ 44.8 32.9 76.06 70 4.6 BISC - 23
*{56 1975 12 11 10 9 50.2 32.99 76.17 42 5 BiSC m
*| 5C 1975 12 28 13 49 7.2 32.14 87.67 - 19 4.9 BISC 94
*]15C 1976 1 7 0 S 24 52,9 32.97 16.12 40 5.3 BISC 13
*}50 1976 1 8 22 34 255 32.95 16.15 43 A8 BISC 94
*]5C 1976 1 8 23 48 21.1 33.01 76.16 46 10
*15G 1976 1 9 23 50  16.5 32.78 75.98 96 = 4.5 BISC 47
#1856 1876 110 0 45  32.6 33.2 76.00 96 : 8
*}5C i976 1 13 30 36  26.5 33.25 76.53 96 : 5
*]§6 C1876 1 16 14 T 10.8 32.91 75.83. 96 i
*150 1976 1 16 21 20 241 28.43 15,6 19 12
#{5C 1976 118 § 4 185 3272 76 0 8
*|8C 1976 1 18 11 49  50.9 34.12 76.96 60 7
#QUE 1976 1 22 14 38 13 316 79.4 96

*1SC 1976 1 23 17 4  41.5 31.4 76.59 96 il
*|5C 1976 1 23 21 21 251 20.04 76.66 127 9
*|5C 1876 1 24 19 41 321 32.24 75.46 ) ' 4
*|5G 1976 1 2719 23 20.8 33.03 761 46 4.8 BISC ' 33
*|SC 1976 2 5 12 4 30,6 31.23 77.03 b 5BISC - 61
*[SC 1976 2 1418 1 B1.5 3471 82.02 33 4.6BISC 48
*150 1976 2 24 22 26 3.4 32,35 78.62 148 4.9 BQUE 1
*13C 1976 3 115 26 354 32.99 76.06 53 ' -1
150 1976 3 4 18 45 443 32.58 5.3 121 3.7 BUSGS . 12
*186 1976 4 10 4 38 38.6 327 16.82 96 : 4
*{8G 1976 4 10 7 9 19.1 32.64 76.38 62 4.3 BISC _ 20
*{SC 1976 4 10 18 3 5.2.32.9 75.9 96 : 7
*15C 1976 - 4 12 23 16 54.7 33.05 76.03 68 3.7 BUSGS -
*{3C 1976 4 16 20 15 13:1 32.68 76.21 92 3.9BISC Ny 10
*|S8C 1976 4 20 17 23 547 3478 87.34 33 5
*{8C 1976 4 21 22 8 48.4 3212 85.48 33 4.2 BUSGS 11
*{ 50 1976 5 6 8 21 377 31.52 78.59 87 45BISC 17
-*]36 1976 & 1 18 3 4.4 33 717.68 106 9
*|SC 1976 5 10 18 43 52.5 29.32 81.45 22 5. 28isC 198
*{3C 1976 5 722 18 32 53.6 33.04 15.82 71 4.4 BISC 19
*156 1976 5 31 21 38 59.6 33.53 16.36 33 i
#1580 1976 6 13 11 47 2.4 32.02 85.4 33 4
#15C 1976 6 14 11 10 10.5 32.99 87.27 0 4.68BISC . 13
*} 56 1976 6 22 20 43  31.9 32.15 76.14 71 8
*[ 50 1976 7 6 2 55 48.9 32.43 78.35 25 5.18BISC o 58
*[SC 1976 712 3 12 49.7 34.25 85.62 33 4.8BISC 7
*]5C 1976 717 2 2 32.3 3419 81.86 40 A.2BISC 7
*]150 1976 718 1 16 16.8 34.63 78.23 33 -5
*150 1976 7 23 1 56 1.2 31.72 83.68 28 4. 8BIsSC 30
*{5C 1976 8 1 2 5 26.2 34.56 79.52 15 4.6BISC 36
#{SC 1976 827 6 5 13.1 28.26 81.57 33 5
*[SC 1976 9 8 20 13 1.2 32.03 78.76 9 5 3BISC 186
*[§G 1976 9 12 15 36 12 21.68 85.94 33 4.5BISC 38
#|8C 1976 914 § 43  51.6 29.8 89.56 75 5.4 BISC 275
*|SC 1976 9 28 22 30 55 31.06 84.64 33 : 10
*]SC 1976 0 29 2 51 249 295 81.5 33 4.9BISC ' 74
#[SC 1976 9 29 7 47 16,6 31.83 78.38 20 4.9 BISC _ 108
*|8G 1976 10 3 15 3 - 43.5 31.92 18.79 16 4.7BISC : 49
¥[S0 1976 10 23 16 9 21.2 2863 86.23 81 _ 5.1 BUSGS ' 212
*¥18C 1976 11 1 5 51 33.6 3173 78:02 96 4.5HFS b
«QUE i 1976 11 6 13 59 14 325 76.3 96 _ _
* 36 1976 11 24 3 58 48.4 30.33 79.41 6t R

*15¢ 1877 1 6 21 50 7.8 31.24 87.97 25  5BISC 90
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Ref Yearmo d h min(GMT) s Lat ILong DepthMag.l Mag. 2 Iint N
*#]5C 1977 '+ 6 22 20 14.3 31.16 88.04 33 7
#1350 1977 1 14 12 9 32.6 34.68 82. 82 33 - 4 1BISC 60
*| 56 1977 119 17 57 22.7 33.3% 80.42 33 4
*QUE 1977 1 20 14 57 20 343 18.7 2 '
*1SC 1977 1 21 14 57  46.4 32.76 75.98 51 4.5BISC 43
*|§C 1977 1 28 3 48 53.2 31.42 18.03 50 4. 7BISC 20
*|SC 1977 219 6 15 251 3119 78.43 40 5. 4 BiSC 209
*|5C 1977 219 6 3% 42,6 31.71 78.35 33 4.6 BISC 21
*|80 19717 219 23 43 271 34.62 81.29 19 5. 1BIsC 112
*|8C 1977 220 1 45 33.8 34.59 81 33 4.5 BUSGS 13
*18C 1977 2 20 17 45 50 34.7¢ 81.19 33 5
*QUE 997 3 6 18 39 5 %5 76.5 56
*| 30 1977 312 0 2 28.8:3298 759 33 12
*|5C 1977 3 1501 i 3.4 31.4 8%.4 19 4.8BISC 89
*}1§0 1977 3 16 12 56 b2.4 31.3 89.37 33 . 5BISC 63
-#|8C 1997 320 8 35 50 38.2 87 91 33 5. 1HFC 15
*18C 1977 321 6 36 48.6 32.67 76.66 26 5. 1BISG 83
*18C 1977 4 14 18 26 50.8 31.99 78.47 33 © 4.4BISC 28
*15C 1977 4 20 4 21 9.3 30.48 79.45 36 4.9 BISC 43
*|5C 1977 428 4 37 12,9 30.43 81.53 0 4.6HFS 7
*(UE 1977 511 22 24 51 33.2 76.8 96
*|8C 1977 5 16 22 37 454 20.42 8111 3 , 10
*}5C 1977 6 519 21 37.4 26.07 88.43 17 4.7BISC 49
%80 1977 6 20 22 4 8.7 -31.03 83.56 33 4.38BISC 6
*|$C 1977 6 22 15 53 29 33.18 76.04 47 4.9 BISC " 119
HQUE 1977 622 13 3 14 333 76.4 96
*|SC 1977 7 8 1 58 6.7 32.83 15.82 0 5
*1SC 1977 71113 58 7.8 32.43 75.88 33 -1
*|8C 1977 124 2 3 30.5 39.96 80.82 33 -1
+JUE 1977 8 3 1% 8 44 33.1 75.6 33
*QUE 1977 8 4 .8 5 17 339 78.3 ~ 96
*|5C 1977 8 112, b6  56.8 33.58 76.32 33 8
- H{UE 1977 9 1 20 39 11 334 76.1 9%
*|8C 1977 % 205 51 36.2 29.56 81.05 23 4.3 BISC 27
*{50 1977 4 24 19 34 17.8 32,59 76.18 33 5
*|8C 1977 5262 13 58.5 28 42 8].58 33 : R
*|8C 19771 10 6 22 12 293168 79.03 33 4 4HFS 1l
*{50 1977 16 19 7 14 46.7 32.77 18.48 33 4.4BISC 20
#UE 1977 10 21 © 20 55 33.6 76.8 26 '
*|SC 1977 10 21 12 16 12.5 30 80.07 b8 18
*{3C 1977 11 4 23 54 447 29.% 81.3 17 4.8 BISC 69
*|5C 1977 11 185 20 10.3 32.64 -88.38 24 5.7BISC 334
© %8G 1977 11 18 5 33 “200 32.61 88.44 33 4.4BISC 17
*|5C 1977 11 18 1 21 27.7:32.57 88.33 33 4.6 BISC 4
%8G 1977 11 18.15 10 42.4 -37.65:88. 32 33 4.7 8BISC 9
%8G 1977 11 18 17 23 25.3 32,69 88.3 33 4.9BISC 106
- %50 - 1977 11 1823 12 51.7 32.63 8B.34 57 4.6BiSC 38
- *|§C 1977 11 20 23 40 353264 88,04 33 4.7 BUSGS 6
*[8C 197712 13 22 48 10.7 29.94 81.35 183 8
*|5C 1977 12 18- 6 -5 33 .33.56.75.03 141 o 6
*[ 3G “ 1977 12 20 18 12 35,7 33.43 76.16 32 4.7BISG 39
- #|8C 197712 21 2 8 15.3:33.44 76.17 .29 4.9BISC 55
© %8G 1978 1 111 .25 B1.1.30.1 81.4 83 4.3BISC 8
*[5C 1998 1 1 17 23 2003051 79.4 33 4.6BisSC .65
- %SG 1978 115 0 11 19 31,06 °78.28 ~ 33  4.2BISC 13
© %8G 21978 1015 1 10 19,7 31.87 1. 71 33 7
*|SC 1978 -1 15 2 30 30.7 31.84 18. 36 60  4.5BISC 18
x| 8C 1678 2 4 21 30 1429, 2% -8t 39 36 4.4:BISC 21



Ref Yearmo d h min{GMT) aLat long DepthMag.l Mag, 2 Int N
*|SC 1478 2 10 16 53 2.8 21.9 85 33 4.4BISC 9
*]SC 1978 2 10 17 29 47.1 28.03 84.69 0 53BISC 157
*]SC 1978 211 9 26 59.5 34.06 88. 1N 38 4.3BISC 14
*}§C 1978 212 6 39 11.6 28.47 85.84 33 9
*)S 1978 2 14 10 5 0.8 34.13 76.17 96 6
*]8C 1978 219 4 52 28.1 29.3 84.96 22 4.58BISC 49
*]8C 1978 2 1% 18 56  30.9 31.79 75.27 45 4 BISC 17
*]5C 1878 2 23 .2 1257 33.42 76.06 15_. 4.8 BISC 93
*[5C 1973 2 28 17 26 4.6 29.33 80.69 54 - 4.78BISC o 22
*|§C 1978 3 3 14 50 11 33.37 75.02 33 7
*|50 1978 3 7 10 21 59.1 29.2% 81.26 33 4.2BISC 17
*QUE 1978 3 7 10 23 23 34.2 156 96

*[5C 1978 321 0 5 511 30.1 81.34 91 11
*50 1978 329 9 ¢ 431 32.74 88.43 33 4.4BISC 20
*|50 1978 3 30 23 44 46.8 32.68 78.46 50 4.2BISC 8
#1580 1978 4 4 O 40 20.2 32.98 82.25 19 5.5BISC 3009
#1350 1978 4 10 12 4] - 158 33.25 82.37 33  4.2BISC 10
*] 56 1978 4 11 7 55 389 3272 78.72 33 4.5 BISC 25
*|5C 1978 412 2 10 16.2 33.71 75.42° 33 3.8BISC 13
*| §C 1978 516 6 31 571 33.18-75.18 96 4.1BISC 14
*|SC 1978 511 8 39 15.3 32.89 15.73 96 4 BisG 9
*|5C 1978 5 21 23 7 17.5:.31.51 71.87 70 4.2BISC -8
*|5C 1978 6 1 6 23 41,1 34.4580.44 50 4.4 BISC 28
*]5C 1978 6 14 16 12 4.9 32.23 76.61 7 5 BISC 135
#|8C 1978 6 15 6 18 33.7 34.03 79.66 160 4.1BISC i6
*]5C 1978 7 14 20 13 9.7 32.31 83.03 33 4.4BISC 15
*| 86 1978 8 8 10 12 29.1 32,26 831 3 5 1BISC 163
G 0 1976 8 9 17 4 306 32.3 8217 33 4.88BISG 27
*| 50 1978 8 13 22 27 59.8 28.07 85.24 T 4.5BISC 40
*{5G 19786 8 15 12 -0 247 31.32 84.66 33 4.8BISC 6
*| 86 1978 818 13 26 154 27.84 81.76 59 11
*|8C 1978 8 24 7 22 40.3 32.03 718.77 33 4.5BISC 9
*|$C 1978 8 31 22 11 39,5 34.65 81.42 33 4.3BISC 6
*|8C 1978 9 3 20 33 44,5 32.33 83.08 40  4.5BISC 53
#|8C 1976 9 14 22 35 10.8 3452 80.58 116 4.1BISC 8
*] 50 1978 828 5 32 16.5 33.49 75.04 40 4.8 BISC 45
*)5C 1978 10 4 13 53 "50.7 27.82 85.93 19 5.2BISC 147
*¥150 1978 10 14 18 48 18.9 27.65 87.32 21 4.8 BISC 24
*QUE 1978 10 16 3 26 12 28.7 17 33

#[3C 1978 10 17 20 10 11,5 32:42 76.62 86 1
#[8C 1978 10 19 6 4 56,5 34.55 77.32 33 . 8
*|SC 1978 10 23 14 36 50.4 28.56 86.77 33 4.48BISC 20
*|SC 1978 10 26 21 17 58.9 32.5% 85 72 33 4.6 BISC 38
*1 56 1978 1¢ 26 22 Z 20.6 32.79 85.77 33 4.7BISC 18
*[5C 1978 10 27 23 23 52,9 29.37 B84. 36 79 14
*QUE 1978 11 25 20 14 5% 33.6 76.3 33

*15C 1978 11 29 14 42 12.732.64 85.63 33 4.2BISC 8
*] 50 1978 11 30 & 49 16.8 32.71 85.67 33 4.9 BISC 42
*[ S0 1978-12 1 19 22 443 3279 828 33 4.8BISC 45
*[S0 1978 12 7 2 4 22,1 32.68 85.96 3% 4.9BISC 18
*|8C 1978 12 10 23 55 0.3 30.64 83.8 33 _ = 8
*]8C 1978 12 12 10 0 529 29.2 80.94 56 4.4BISC 20
*|SC 1978 12 14 20 16 37 29.63 80.39 33 4.1BISC 13
*UE 1978 12 14 22 41 34 33.7 757 33 _

*[8C 1978 12 25 20 0 2.2 28.07 84.07 33 4.6BISC 17
*#13C 1979 1 1 21 52 46.1 28.41 82.92 33 4.38BISC 19
*|5C 1979 124 8 45 12 33.19 88.47 33 4.7BISC ‘10
#1560 1979 3 5 23 54 50 30.32 79.6 8 4.28ISC 19
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" Ref Yearmo d h min(GMT) s Lat [Long DepthMag.1 Mag. 2 Int N

#1SC 1979 3275 27 552 32.2 78.64 33  4.2BISC
*1SC 1979 329 1 - 58 50.9 29.9 80.31 33 4. 2BISC
£1SC 1979 3 31 15 59 10.4 32.71 89.24 3 4.6BISC
*1SC 1979 4 11 16 8 12 25.97 88.84 33 4.7BISC
*1SC 1979 419 22 0 39.4 32.95 83.39 33 4.4 BISC
#1S0 1979 4 22 1 29 20 34.81 76.04 33 4.2 BISC
*1SC 1979 4 27 13 56 9.9 34.96 76.82 258 3.3 BISC
%1SC 1979 5 5 11 22 48.4 27.26 85.66 33 4.2 BISC 21
#[SC 1979 511 21 46 39 3208 78.87 33 4.4 BISC
#1SC 1979 52022 . 59 11.6 29.93 80.27 16 5.7 BISC 379
#1SC 1979 5 27 6. 11 27.2 33.58 76.48 29 4. TBISC 49
*1SC 1979 6 2 13 5 21.33375 76 33 4.7BISC
*sC 1979 6 11 15 46 50 34.9 80.87 18  4.7BISC 126
*1SC 1979 6 11 23 25 353 33.13 76.25 41  4.5BISC 56
«ISC 1979 6 19 16 29 8.4 26.74 87.48 2 5.2BISC 223
*1SC 1979 630 9 18 49.4 33.86 87.81 33 4.4 BISC
*1SC 197¢ 7 316 56 531 27.77 84.41 33  4.1BISC
*1SC 1979 7 511 49 51.127.72 86.14 0
*1SC 1878 716 6 0 13.7 34.56 87.71 44  4.5BISC 49
xiSC 1979 7306 9 13.6 32.97 81.88 33 4.4 BISC 13
*ISC 1979 96 2 537 1.7 32.76 85.65 4 4. TBISC 117
*{SC 1979 10 17 1 44 22.3 21.97 81.61 33  4.6BISC 12
#18C 1979 11 6 6 . 33 184 32.92 85.88 0 4.6 BISC 25
%S¢ 1979 11 16 19 17 274 27.94 88.68 39 4.6 BISC 20
*1SC 1979 11 30 20 13 351 31.42 81.17 33 4BISC
*ISC 1979 12 613 40 475 34.33 80.35 15 3.8 LPEK
*ISC 1979 12 22 22 28 45 33.1 75.80 18 4.8 BISC %0
- #ISC 1979 12 28 1 5 18.3 30.82 78.57 23  5BISC 22
*1SC 1980 1 7 12 45 205 33.1 76.01 3% 4.7 BiSC 36
#1SC 1980 1 910 29 205 32.7 88.67 33 4.3 BISC
¥1SC 1980 1 16 20 9 35.2 29.51 19.99 141
*ISC 1980 127 3 29 26 3376 82.15 38 4.7 BISC 63
%180 1980 1.27 3 37 159 3374 823 33 4.4BISC 21
£1SC 1980 127 3 47 12.3 33.64 8211 33 4.4 BISC 21
*15C 1980 2 520 . 17 56.9 3325 758 33 4.2BISC
#1SC 1980 2 15 | 15 152937 8 33  ABISC
%SG 1980 2 22 ‘3 2 44.8 30.55 88.64 14 5.7BISC 378
*1SC 1980 222 3 20 56 30.62 88.67 239  4.BBISC
#ISC . 1980 2 22 4 16 50.9 30.64 88.73 38 4.7BISC
*1S0 1980 2 22 1 5 44.9 30.55 88.67 41 4.6 BISC 46
*1SC 1980 2 22 11 7 22.2.30.61 86.77 21 4.4 BISC
#1580 1980 2 22 11 58 381 30.66:88.73 7 4 7BISC
#1SC 1980 2 2219 58 39,9 30.61 88.59 33  4BISC
- *ISC 1980 2 23 9 5 59.6 30.55 88.77 33 4.2BISC
*(SC 1980 2 27 0 26 2.5 32.91 8237 33 4.4BISC
#15C 1980 227 0 30 36.3 32.73 82.37 33  4.5BISC
©ISC 1980 2 28 11 36 4.5 30.54 88.71 33 4.3 BISC
*ISC 1980 3 4 7 16 49.4 30,63 88.68 49 4.7 BISC
*15C 180 3 13 13 24 40.6 34.28 87.82 11 4.9 BISC 129
¥ISC_ 1980 3 20 19 9. .- 12 31.07.86.64 33
*(50 1980 4 27 17 0 33.6 28.64 77.88 33 4 1BISC
#1SC 1980 °5 | 5 39 4.4 331 76.05 36 4.6BISC
© IS0 1980 5 1-5 43 10.7.33.02 7597 18 4.9 BISC
%150 1980 529 22 40 512 3146 76.45 16 4.2 BUSGS
*ISC 1980 6 320 32 9.330.75 88.65 25 4.8BISC 143
*18C 1980 610 7 48 © 40.7 30.42 88.57 64 4.6 BISC
#15C 1980 622 14 38 532 30.13 81.76 29 5.1BISG 218
*1SC 1980 "6 24 7 35 44.7 32.99 88.54 3 5.1BiSC 205
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Ref Yearmo 4 h min (GMT) s Lat Mag.2 Int N

*| §C 1980 6 25 2 53 b4.§ 32.82 88.45 - 3 4.7BISC 119
%136 1980 6 26 21 .32 49.3 31,56 88 83 33 4. 4BisC 4
*|5C 1980 7 29 12 23 7.7 29.33 8124 3 5.7BIsC 314
*|SC 1980 7 29 14 58 41.6 29.62 81.09 23 6.1 BISC 451
*[8C 1980 7 29 18 44 221 29.42 80.8 19 4.4 BISC 21
*150 1980 7 29 2 57 35.8 29.15 81.07 33 468BISC 26
*[|5C 1980 7 30 1 0 38.6 29.62 80.8 4 4.9BISC 96
*18C 1680 7 30 5 30 51.9 29.63 80.31 33 4.4 BISG 8
x| SG 1980 7 31 14 22 1.4 29.46 80, 94 33 4. 5BISC 20
*1§C 198¢ 8§ 4 16 52 43,7 29.28 80.99 72 4.3 BISC 16
*|5C 1980 8 14 21 45 2.8 32.99 88.56 33 4.9 BISC 122
*|SC 1980 8 17 14 23 11.6 30.71 80.84 33 5
%150 1980 8 20 1 5 54.2 29.46 81.14 5% 4.2 BISC 15
- %8G 1980 8 23 21 36 49 32.96 75.75 3 5.2BISC 261
*{5C 1980 8 23 21 50 1.2 32.9 15,79 13 5.2 BISG 253
*|5C 1680 9 4 1 48 41.8 31.28 75.67 122 4.5BISC 12
¥ 5C 1980 .9 8 7 42 6.9 29.92 80.35 33 4.4BISC 14
*{5C 1980 9 22 20 37 537 32.56 78.54 65 4.5 BISC 43
*15C 1980 10 8 16 19 58.2 31.42 87. 71 34 5 BiSC 68
*{5C 1986 10 10 14 2 267 29.27 8128 33 4.8BISC 62
*|5C 1980 11 18 13 46 21.1 29.55 8517 - 24 5 BISC 87
*15¢ 1980 11 1918 0 446 27.4 88.718 1 6 BiSC 436
*{5C 1980 11 20 4 3 29.6 29.52 85.23 36 4.8BISC 55
*|5C 1980 11 25 9 21 5.1 27.87 85.45 33 4.1BISC 17
*]15C 1980 11 26 7 52 181 3177 707 33 ]
*15C 1980 12 21 14 12 259 34.68 70:93 33  3.7BISC 6
*!56 1980 12 22 4 36 8 26.66 89.59 33 4.4 BISC 15
*15C 1980 12 26 5 19 44,9 29.08 83 88 67 4.5BiSC 16
*[ 86 1981 2 8 2 30 484 30.6.88.61- 33 4.8BISC -9
*{5C 1981 2 915 48 21.6 27.19 89.76 16 4.9 BISC 101
*]5C 1981 3 6 & 56  47.9 29.79 80.66 24 5.1BISC 132
%186 1981 312 20 15 45.6 34.83 77.49 3. 4.2BISC 43
*|SC 1981 4 9 17 18 29.4 28.08 84.67 17 4.5BISC 59
=] 5C 1981 5 11 15 33 48.4 28.32 76.54 33 ' 5
*158C 1981 5 13 2 7 51,8 32.57 §2.35 18 5 BisC 155
*]5C 1981 5 15 17 22 43.4 29.46 81.92 33 G5.1BISC 170
*|50 1981 5 28 23 14 4.7 31.82 78.43 0 b 2BISC - 196
*| 80 1981 6 10 13 52 3%.9 32.6.88.46 21 4.4 BISC 53
*18C 1981 6 13 0O 56 56.6 31.81 78.46 33 5 BISC 184
*[8G 198¢ 6 19 10 41 45.3 30.44 78.89 64 4.5BISC 23
*}5C 1981 621 9 51 3.2 27.15 87.13 33 4 BiSC 1
*]|50 1981 7 120 38 - 11.5 30.76 80.3 33 4 1BISC 8
#|8C 1981 7 4 3 49 25,8 3435 75.26 2.9 3.7BISC 10
¥ 50 1981 712 8 45 39.7 32.72 76.08 36 4.7BISC 56
*|5C 1981 7 31 5 49 1.3 30.98 75.08 0 4.1BISC i1
*|SC ‘1981 8 2 17 37 45 30.9 86.38 33  4.3BISC "
*150 1981 8 10 10 58 244 311 7183 33 4.6BISC 26
*|5C 98t 817 9 11 15.8 33.41.75.62 6 4.9BIisC 154
*|5C 1981 8 31 12 31 44.8 34.6 78.98 3% 4.8BISC 83
#| 86 1881 910 3 41 1.8 29.43 81.13 33 4.8BISC - DB
*|8C 1981 915 3 31 56.4 34.82 77.44 23 4.5BISC 66
*| 80 1981 9 27 11 10 42,5 33.29 7563 33 4.5BisSC 16
*50 1981 10 16 23 1 36 34.95 88.34 33 4 BiSC 9
#1850 1981 10 19 10 46 22.4 31.32 88. 11 33 4.5 BUSGS 15
*[$CG 1981 11 919 31 2.5 33.32 75.85 33 4.5BISC .17
*|SC 1981 11 21 4 25 5.6 29.52 89.11 50 4.8 BISC 80
*150 1981 1} 22 18 9 257 20.68 81.92 33 ' 1
*|5C 1981 12 2 12 46 54.2 30.67 79.62 0 39BISC 6



Ref Yearmo 4 h min (GMT} sLat Tong DepthMag,.1 Mag.2 Int ¥

33.18 75. 72 21

#1350 1981 12 14 18 2% 392 4.5 BISC 28
*1SC 1982 122 4 29 - 55.9 30.89 89.86 3 5.3BISC 208
NE!IS 1982 122 4 30 0.3 30.82 89.82 33 5 3 SNEIS 5.3 BNEIS 104
o 1982 123 17 37 0 29.2 31.67 82.28 25 6 BISC 447
NEIS 1982 1 23 Vi 37 30.3 31.6% 82.24 33 . 6.5 SNEIS & BNEIS 217
[ SC 1982 1 23 17 48 1.9 31.568 82.2 3t 5.3 BISC - 130
NEIS 1982 1 23 17 - 48 2.1 31.58 82.2 33 6 SNEIS 5 4 BNEIS 86
*18C 1982 1 23 18 19 41.4 31.53 '82.24 7 4.9BISC 124
NEIS 1982 1 23 18 19 46,4 31,55 82,29 45 5 BNEIS 61
*|SC 1982 1 23 18 58 38.5 381.33 82.3 70 4.4BISC 14
NEIS 1982 1 23 18 58 36 31.66 82.6 33 4 2 BNEIS 8
| $C 1982 1 23 19 17 2.9 31.6 8236 0 4.8BISC 32
NEIS 1982 1 23 19 17 8.4 31.63 82 44 33 4.7 BNEIS 20
*|3C 1982 1. 23°19 52 6.8 31.49 82 26 20 4.9B|SC 112
NEIS 1982 1 23 19 52 8.4 31.53 82.34 33 5 BNEES 58
*]SC 1982 1 23 20 43 20.9 31.66 82 .27 33 4.3BISC 15
NE!S 1982 1 2320 43 21.3 31.77 82.35 33 4 4 BNEIS 10
*[5C 1982 1 23 22 4 41.9 32.01 82.99 33 4.38BISC 7
x50 C1982 124 3 31 52,9 31.48 82.25 23 4.5BiSC 51
NEIS 1982 1 24" 3 31 541 31.53 82.38 33 4.6 BNEIS 23
*|5C 1982 124 3 46 6.9 31.53 82.28 33 4.5BISC 31
REIS 1982 1 24 3 46 7-31.58 82.43 33 4.5 BNEIS i7
*|SC 1982 1 24 5 30 16.8 3171 82.72 33 4.18BISC 7
" *]8C 1982 1 24 10 3 349 31.58 82.15 33 4.6 BISC 30
NEIS 1982 1 2410 3351 31.65 82.17 33 4.6 BHEIS 22
*]8C 19821 24 10 46 15.4 31.47 823 33  4.3BISC 23
NELS 1982 1 24 10 46  15.1 31.46 82.38 33 4.4 BNEIS 15
*|8C . 1982 1 24 11 27 47.8 31.48 82.16 25 4.3 8BISC 25
NEIS 1982 1 24 17 271 49.1 31.59 82.35 33 4.5 BNEIS 19
- #*|80 1982 1 24 17 12, 47.9 31.52 82.14 ¢ 4.5BISC 14
*1 56 1982 1 25 17 26 17.2 31.58 82.2% 43  5.18IsC 132
NEIS 1982 1 25 11 26 17.5 31.64 - 82.3 33 4.4 3NEIS 5.1 BNEIS - 57
*|8C 1982 2 4 6 6 51.2 31:46 82.27 42  4.5BISC ' 29
NEIS 1982 2 4 6 6 49.8 31.38 82 19 33 4 6BNEIS 18
*#13C 1982 2 6 10 43 43,2 31.38 82.27 33 4.38ISC | 9
*|8C o 1882 2 19 21 46  51.3 33.61 80.78 33 4.6BISC 13
NEIS 1982 2 19 21 46  50.9 33.7 80.83 33 4.7BNEIS 1
#| SC 1982 2 20 13 21 493 27.7°85.713 33  4.5BISG 7
*{ 50 1982 2 25 19 11 37.4 3159 82.38 21 4.3 BISG. 13
#]80 1982 3 1 4 2 3.6 33.29 76.59 33 5
*1SC 1982 3 24 23 177 51.5-30.54 88.7 33 4.6BISC 18
NEIS 1982 3 24 23 - 17 50.8.30.56 88.73 33 4.6 BNEIS 12
«QUE | 1982 3 28 17 14 42 3.4 75 33
*| 50 1982 4 5 2 19 43.27 27.38.88.83 ) 5 BISC . 211
NELS 1982 4 5 2 19 44.527.41 88.86 33 4.7 SNE{S 5 1BNEISF 100
*]SC 1982 6§ 2 1 31 22.8 29.16-81.68 0  4.5BISC 16
- *[8C 1982 5 7 17 44 161 3262 16 40 4.8BISC 64
NEES 198265 7 17 44 15.3.:32.61 75.88 33 A8 BNEIS 30
- *(SC 1982 529 20 29 46.4 28.52° 83.57. 33 4.4BISC 10
*18C 1982 6 919 26 35.1- 34.2 86.28 33 5
- %{SC 1982 6 1021 27 43.2 31,65 82:23 9 4.9BISC - 81
NEIS 1982 6 10 21 27 459 31.54 82. 11 33 4.6 SNEIS 4,9 BNEIS - 42
*(SG ‘ 1982 6 20 15 - 29 19.926.24 -89.97 33 4.5BISC : -3
*[SC 1982 6 22 2 38 5.1.30.37-78.58 . 33 . 41BIiSC. 12
*(8C 1982 7 6:22 9 286 31.32 8231 33 i
*[SC 1982 71 7 22 36 248 30.9 7838 0 44BISC 10
*|SC 1982 7 16 4 15 26.1 30.89 77.68 67 4. 1BISG 14
NEIS - 1982 716 4 15 29.9 30.71 77.03 103 4 2 BNEIS 8

-116 -



-17-

Ref Yearmo d h min(GMT) s Lat Iong DepthMag.l Mag. 2 Int N
*i5C i%82 8 3 8 3 3.5 28.03 85.57 33 4.7BISC 36
NEIS 982 8 3 8 3 31 27.89 85 46 33 4. 6BNEIS 26
*150 1982 8 18 18 1 7.6 27.03 89.26 51 4.6 BiSC 35
NEIS 1982 8 18 18 1 8.3 27.08 89.4% 58 4.6 BNEIS 18
*|5C 1982 ¢ 2 6 37 33.4 33.47 82.59 0 4.5BISC 8
*150 1982 -9 4 12 33 541 32.58 76.14 33 A 3BISC 18
NEIS 1982 9 4 12 33 56.6 33.01 6.1 33 4.3 BNELS 10
*| 50 1982 9 8§ 17 53 185 32.92 7549 33 4.8BISC -9
*[§C 1982 9 912 5 34 28.8 81.35 33 4.4BisC 44
NEIS 1982 9 9 12 5. 30.9 28.63 81.1 33 4 2 3NEIS 4.4 BNEIS 14
*]5C 1982 9 9 12 28 58.9 28.67 81.99 33 4.5BISC ' 9
x| 8¢ 1982 9 9 19 36 145 31.78 84.88 33 A 5BISC 7
*[5G 1982 10 i6 2 22 51.5 30.41 79.24 26 46BISC © 20
NEIS 1932 10 16 2 22 56.7 .30.32 719.12 it 4. 5BNEIS F 12
*|3C 1682 10 28 2 - 26 151 32.43 87.04 33 4.5BISC 12
*{8C 1982 10 30 8 33 445 345 81.06 33 4.3 BISC 14
NEIS 1982 10 30 8 33  44.6 34.58 8123 33 4.3 BNEIS 10
#|§C 1982 H 10 16 46 41.5 31.66 88.33 33 _ 6
*ND1 1982 11 21 8 10 21 - 28.8 81.05 0 4.4 BNDY ,
*|8C 1982 11 22 13 51 2 728.01 85.03 64 4.28180 16
NELS 1982 11 22 13 57 4.2 21.75 8491 64 4.2 BNEIS F 8
*|§C 1982 12 6 11 52 141 29.84 80.84 0 4.2BISC 14
*{SC 1982 12 14 23 57 20.6 31.38 78.96 11 45BISC 24
NEIS 01982 12 423 57  32.7 31.45 73.91 33 4.6 BNEIS 15
*{80 1982 12 21 12 8§ 46.9 20.21 81.48 31  4.8BISC - 49
NEIS 1982 12 21 12 8§ 46.6 2919 81.37 33 4 7BNEIS 30
#{5C 1962 12 21 13 13 46.5 20.27 81.44 33 4.6BISC 43
NEIS 1982 12 21 13 13 46.2 20.29 81.37 32 4.3 BHEIS 19
*ND | 1982 12 22 14 14 2 20.4 71.3 Q

*|8C 1982 12 29 0 9 17.7 30.04 79.89 22 4.7BISC - 80
NEIS 1982 12 29 0O 9 20.2 30.27 79.8 33 4.8BAEIS 25
*18C 1983 1 6 20 29 16 31.47 82.17 ¢ 4.9BISC .43
HELS 1083 1 6 20 29 20.3 31.3 82.13 33 4.7 BNEIS 23
*|80 1983 1 12 21 45 33.2 3238 79.22 33 _ 1
*|8C 1983 1 27 4 45  40.3 20.04 81.34 33 4.9BISC 24
NEIS 1983 1 27 4 45  40.2 20.05 B1.39 33 4. B BNEIS F 15
*|SC 1963 1 20 20 3t 41,8 3318 88.1 33 4.28BI3C 11
NELS 1983 1 29 20 31 40.6 33.17 88. 19 33 4.5 BNEIS 13
%SG 1983 2 20 10 8 .39.3 28.85 B81.42 33 g
*|8C 1983 2 21 20 7 547 34.07 87.43 33 4.2BISC 1
*)30 1983 2 25 19 25 21,2 33.34 78.58 33 10
*|SG 1983 2 271 20 - 33 7 32.6 18.56 40 5.3 8BISC : 209
NEIS 1983 2 27 20 33 6.5 32.61 78.55 33 4 9 SNEIS 5.3 BNEIS 112

" aQUE 1983 2 27 23 9 6.3 33.3 80.2 33 . '

*1 3G 1983 314 1 22 27.6 30.66 B84.06 0 4.2BISC 8
*5C 183 321 1 12 8.2 7976 19.76 - 33 . 12
*|3C 983 4 8 4 55  16.7 32.71 86.95 33 7
*#{SC 1983 5 20 12 52 1.2 30.36 - 79.76 33  4.28BISC 13
*{8C 1983 530 8 39 49.4 32.71 75.48 41 4.6 BISC 44
*¥156 1983 5 31 21 5 405 34.5% 79.66 8 5 BIsC 142
NEIS 1983 5 31 21 5 454 34.53 79.13 47 4.3 SNEIS 5 BNEIS 16
*]5C 1983 7 5 17 26 49.6 29.29 80.86 33 4.5BISC 14
NEIS 1983 7 6 17 26 49.2 29.49 80.69 33 4.6 BNEIS 6
*SC 1983 8 10 15 44 46,7 26.8 G6.55 33 S N
*|3C 1983 8 23 22 43 12.8 27.95 £4.95 65 4.5 BiSC 34
NEIS 1983 8§ 23 22 43 12.2 27.96 84 96 61 4 3BNEIS F . .22
*| 56 1983 9 16 14 16 22 3413 78.17 33 5
*| 50 1983 10 1 1 24 8.5 28.63 85 .64 33 7
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Ref Yearmo d h min (GMT) sLat long DepthMag.l Mag.2 Int N

#| 50 1983 10 3 12 5% 20.7 33.94 76.4 a3 10
IS0 1983 10 12 2 A 422 33.76 75.72 33 A.5BISC 15
NEIS 1983 10 12 2 44 41.2 33.52 75.46 33 4.6 BNEIS D 13
*} 30 1683 11 5 19 48 - 24.6 33.92 89.94 3B 5.1BISC 265
NEIS 1983 11 5 19 48 24.5 33.96 89.95 33 5.2 SNEIS 5. 1BNEIS 167
*|5C 1983 11 11 8 32 1.1 34 83.12 33 7
NEES 1983 11 11 8 32 14.2 33.69 B82.72 33 6
#NELS 1983-11 23 5 5 523 30.35 831 33 4 6BNEIS g
*¥15C 1983 12 16 15 15 40.1 28.37 86.65 - 116 4.2 BISC 21
*|SC 1983 12 23 19 35 44.3 25.86 819 33 4.3BISC 10
NELS 1983 12 23 19 35 43.2 2h.38 871.62 33 . 4.3 BNEIS F 5
*|SG 1983 12 24 4 bb 12 28.22 79.61 33 _ b
*{8C 1984 1 6 23 48 10.6 27.83 84.61 49 4.5 BISC 33
*]5C 1984 1 8 1 53  13.3 32.18 79.65 36  4.4BISC 21
*{8C 1984 1 11 14 2 30.5 28.05 B84.63 33 _ 14
*]5C 1984 1 14 6 2 31.4 31.4 83.05 62 4 3 BNEIS 11
|50 1984 1 25 23 49 44.6 27.48 86.09 12 4.6 BISC 36
*130 1984 2 19 15 46  25.9.29.84 80.54 21 5.1BISC 166
*|5C 1984 2 23 1 G 13.2 31.43 75.83 20 4 MSSP 15
#[8C. 1984 3 14 1 32 11 29.17 81.12 15 5 BISC 82
*| §C 1984 3 .14 15 32 325 34.23 79.63 - 22 5.1BISC . 153
*]15C 1984 3171 6 52 42.8 34.52 89. 25 33 9
*|SC 1984 3 23 O 33 324 3293 7. 14 33 4.6BISC 14
*15C 1984- 4 5 14 32 57.6 29.37 81.05 33 4.1 BISC 8
*| 50 1984 4 11 2 58 6.2 32.09 85 .82 33 - 4 7BISC 1
*15G 1984 411 8 15 29.1 34.75 79.67 40 4.8BISC 100
*|SC 1984 4 15 4 56 41.7 31.74 82.24 8 5 BiSG 118
*{5C 1984 4 22 20 22 37.8 30.56 84, 17 33 4.7 BISC 22
NEIS | 1984 4 27 23 16 27.1 33.67 89. 45 33 4.9 BNEIS 7



NOTES

1. The following abbreviations were used in the reference(Ref) column.
G.R Gutenberg and Richter (1954) '
MIL Milne (1911}
OLD  Oldham (1883)
SRS Srivastava and Somayajulu (1966)
TN1  Tandon (1956) '
T2 Tandon (1975)
TR1 Turner et al (1911)

Z. An * in column 1 preceding reference indicates the primary estimate of an

event.. A balnk indicates an alternate estimate,

3. Agency code is given in the Ref column. Data source following reference is
indicated by: B - BGIS, 1 - ISS5/ISC, N - NEIS, T - Telex, direct otherwise.

4, Magnitudes 1 and 2 list first and second magnitude,'respectively. A letter
following the magnitude refers to the following type magnitude estimate.

( ) - unspecified

- Body wave magnitude

- Coda length magnitude

- ‘Duration magnitude

-~ Local (Richter) magnitude

¥ - Magnitude from Lg phases (Nuttli)

8 -~ Magnitude from surface waves

oo 0w

5. Under the Tnt column, the following abbreviations apply. D - Damage
reported, F - Felt report(s). Intensity Scales are abbreviated as follows:
absent - unspecified

cS - Mercalli - Cancani - Seberg

J - Japanese Meterological Agency
M - Mercalli

MM - Modified Mercalli

RF - Rossi - Forel

SK - Medevev - Sponheur - Karnik

6. Column N gives the number of stations associated with the determination.

7. The primary sources of data for this catalog are:

1904 - 1952 Gutenberg and Richter - "Seismicity of the Earth"
1913 - 1963 International Seismological Summary (ISS)
1935 Bureau Central International de Seismologie (BCIS)

1950 - 1963 Nov.29 Bureau Central Internétional de Seismologie (BCIS)
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1950 -
1928 -
1964 -

1984 -

8. The
BCIS
CGS
EBM
HFS
HFS1
IMD
IRK
IsC
158
KEW
KIP
KIR
LAO

MOS
NDT
NEIS
PAS
PDE
PEK
POO
PUL
QUE
ROM
SHI
SHL
5JS
SPC
UPP
USCGS
USGS

1963 L.R. Sykes catalogue of ridge events

1960 United States Coast and Geodetic Survey

1983 International Seismological Centre (ISC) prime estimates

1986 Preliminary Determination of Epicentres from United States
National Earthquake Information Service (NEIS)

following code for data sources were used. :

Bureau Central International de Seismologie, Strasbourg, France
U.S8.Coast and Geodetic Survey, USA

Esen Boulak, Mongolia

Hagfors, Sweden

. Hagfors, Sweden

India Meterological Department

Irkutsk, USSR '

International Seismological Centre, UK
International Seismological Summary, UK
Kew, UK

Kipapa, Oahu

Kiruna, Sweden

Large Aperture Seismic Array, Montana, USA
Matsushiro, Japan

Moscow, USSR '

Delhi, India

Natignal Earthquake Information Service, Colorado, USA

"Pasadena, California, USA

Preliminary Determination of Epicentres from NEIS/CGS
Peking, China '

Poona, India

Pulkovo, USSR

Quetta, Pakistan

Rome, Itary

Shillong, India

Shillong, India

Instituto Costarricense de Electricidad, Costa Rica
Skalnate - Pleso, Czechoslovakia

Uppsala, Sweden _

United States Coast and Geodetic Survey

United States Geoclogical Survey
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3.  DETAILED BREAKDOWN OF CONSTRUCTION COSTS FOR
HYDROPOWER POTENTIAL SCHEMES

In order to select a few to several hydropower priority schemes, a total of 31
hydropower potential schemes have been examined technically and'econ()mically as mentioned
in Appendix IV of Supporting Report Preliminary cost estimates for these hydropower
potential schemes were based on the unit price and the work quantity.

A tentative optimal scale of each scheme was sought by comparing three developmcht
altcrnativesj‘ the run-of-river type schemes selected three peaking operations of 8 hours, 12
hours and 16 hours for firm discharge. On the other band, draft rates of 0.6, (.7 and 0.8 were
selected as three development alternatives for the reservoir type schemes. It is assumed in this
optimization of reservoir type schemes that peaking operation time for a selected draft rate is
fixed at 8 hours. '

This ANNEX shows the detailed breakdown of construction costs required for the
~development of the above-mentioned three alternatives of the hydropower potential schemes.

A fist of 31 hydropower potential schemes is given below:



Name of Scheme Tributary Type of Scheme

Karnali River Basin

BR-1 _ Bheri Run-of-river
BR-3A ' Bheri ~ Reservoir
BR-3B Bheri Reservoir
BR-4 Bheri " Reservoir |
BR-5 Bheri Reservoir
BR-6 Bheri Run-of-river
BR-7 Bheri - Run-of-river
BR-8 Bheri . Run-of-river
HKR-1 ' Humla ' Run-of-river
HKR-2 " Humta ‘Run-of-river
HKR-3 Humla Run-of-river
HKR-4 Humla Run-of-river
KR-2 Karnali ~"Reservoir
KR-3 Karnali | Run-of-river
KR-4 | Karnali Run-of-river
KR-7 Karnali Run-of-river
LR-1 Lohore Reservoir
TR-1 Tila Run-of-river
TR-2 Tila Run-of-river
TR-3 Tila Run-of-river
TR-4 Tila Run-of-river -
MKR-1 : . Mugun Run-of-river
MKR-2 Mugu _ Run-of-river
MKR-3 Mugu Run-of-river
SR-6 Seti : Reservoir
SR-3 Seti Run-of-river
SR-7 Seti Run-of-river
BS-1 Buriganga Run-of-river
THR-1 Thuli Gad Run-of-river
Mahakali River Basin
CR-1 Chamliya Run-of-river
CR-2 Chamliya Run-of-river



B/Q of BR-1 (Draft Rate 0.33)

{iem Ny, Work Ttem Unit CQuancity Unil price Amount
E.C.(USS) F.C{USS)
1.00 PREFARATORY WORKS LS. 8812140
{10 % of Civil Works)
200 CIVIL WORKS
210 INTAKE DAM
Open Fxcavation
Open ¢xcavation common m3 41,700 3.50 145,958
Opzn excavation,weathered rock m3 41,700 500 250,200
Open excavation hard reck m3 16,000 10.00 160,000
Concrete :
Mass concree m3 33,000 90.00 2970000
Reinferced concrele m3 10t,000 140.00 14,140,000
Reinfoscement bag lon 3,030 1,500,060 4,545,000
Curtain growting n 3,900 70.00 273,000
Consotidation grouting m 4,200 20.00 318,000
Others (20%) LS. 45712430
Subtotal 27.434,580
220 DESANDING BASIN
Excavation .
Excavalion commen m3 25,000 3.50 87,500
‘Excavation,weathered rock m3 25,000 600 . 150,000
Excavation hard rock m3 32,0090 10.00 320,000
Concrete m3 18,000 140.00 2,520000
Beinforctmet bars torn ana 1,500.00 1,350,000
Curtain grouling m 1,003 1000 70,000
Consolidation grouting m 5.000 9000 450,000
Others (20%) LS. 989,500
Subotal 5,937,000
230 WATERWAY
231 INTAKE
Excavalicn
Excayaticn,common m3 2,009 .50 7000
Excavation,weathesed rock m3 2,000 6.00 12,003
. Brcavationhard tock ™ 2.500 1¢-00 5000
Concrele,open siructure: m3 3,000 14000 420,000
Reinforeement toh a0 1,500.00 135,000
Others (20%) LS. 120,600
Subtotel 720,000
232 HEADRACE TUNNEL
Excayation wmncl . w3 289,100 5500 11,500,500
Concrete, iuanct m3 67,700 160.00 10,832,000
Reinforcement ton 700 1,500.00 1,050,000
Consolidation grout m 18,900 90.00 1,701,000
Curtain grout m 400 .00 28,000
Backiill grout m3 8,700 2X).00 1,740,000
Cthers {20%) LS. 5,370,300
Subeotsl 32,221 200
2.3 SURGE TANK
Excavation, shaft i} 18,500 55.00 1,017,500
Conerele, shalt m3 5,400 FE0.00 863,000
Reinfercanent Wy 200 150000 300,000
Consatidation grout m 1,000 20.00 90,000
Chers (20%) Ls. 454300
Subtotal’ 2,725 HOO
23 PENSTOCK
Excavation usne] w3 13,100 55.00 720 500
Conerets umnel m3 §,400 160.00 864,000
Reinforcement wn 110 1,503.00 165,000
Curain grout m 400 70.00 28,000
Backfill grout %) 500 200.00 100,000
Cthers (20%) LS. 375,500
Sublote] 2,253,000
240 OPEN POWERHOUSE
Excavation
Extavation conumon ml 9,300 31.50 32,550



250

2.60

FA(

3.00

4.00

5.00

6.00
7.00

8.00

Excavation,weathered rock

ixcavation,hard rock
Concvete, subsrucure
Congcrere, second stage
Reinforcement
Qheis (20%)

Subtotal

TAILRACE
Excayation

Lxcavalion common
Excavation,weathered rock
Excavation hard rock
Cancrete. stuctore
Reinfercement
Others (20%)

Subtotal

ARCHITECTURAL BUILDINGS

ACCESS ROAD

New ponstruction

Upgraded
Subtotal
MRETAL WORKS
Pensteck stech pipes
Gates
Subtolsl
GENERATING EQUIPMENT
Turbines
Geoeralors
Transformens
Subtolal
TRANSMISSION LINES AND
SUBSTATIONS
" Total of Dintct Cot

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
FNGINEFRING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3

m3
m3

L.5,

m3
ms
mi
m3

LS.

PR "R P

9.300 6.00 55,800

12,400 10.00 124,000
8,900 250,00 2,225,000
2,300 140.00 322000

500 1,500.00 900,000
11870

120,000 3.50 420,000
120,000 600 THH0
200,060 10.00 2,000,000
50,000 140.00 7,000,000
150 1,500.00 225,000
2,073,000

3.000 1,100.00 3,300,000

15 600,0600.00 9,000,000
69 50,0000 3450000

2,000 5,000.00 10,000,000
160 7.000.00 1,120,000
410 18,700.00 7,667,000
700 20,400:00 14,280,000

90 4,150.00 173,500
15 46,00000 £90,000
0

0

0

0

0

174,708,708

4,391,220

2,438,000

3,300,000

12,450,000

11,120,000

22,320,500
650,000
146,814,040

1,468,140
1,468,140
10,276,983

14,681 404

174,708,708



B/Q of BR-1 (Draft Raie 0.50)

fiem No, Work ftem . Unit Cuanthy Unit price Amount
PC{USH BELCUSS)
1.00 PREPAR;\'IURY WORKS LS. 6818862
{80 % of Civil Works)
200 CIVIL WORKS
2.0 INTAKE DAM
Qpen Bxeavalion
Open excavalion common w3 at, oo .50 131,950
Open excayalion, weathered reck m3 37,700 6.00 326200
Open excavation herd Tock m3 50,200 10.00 502,000
Concrets
Mass contrete m3 33,000 90.00 2,970,000
Reinforced concrele ml 101,060 140.00 14,140,000
Reinforcement bar ton 3,030 1,500.00 4,545,000
Curfain grouting m 3.800 70.00 252,000
Consolidztion grouting m 4,200 90,00 378,000
Others (20%) LS. 4,629.03)
Subiotal 20,714,180
240 DESANDENG BASIN
Excavation
Brcavation,common m3 18,000 3.50 63,000
Dreavstion weathesed rock n3 18,000 %5 1) 108,000
Excavation had rock m3 24,000 10.00 240,000
Concrete m3 8,500 40.00 1,190,060
Reinforcanent bk 1om 250 1,500.00 375000
Curtain grouting m goo 70.00 56,000
Consolidation grouting m 4,900 © 90.00 360,000
Othes (20%) LS. 4718400
Subtotad 2870400
250 Wﬁ'l'ER\"l'AY
25 INTAKE
Excavation
Excavation,common m3 1,700 3.50 5950
Excavation,weathered ock m3 1,700 6.00 10,200
Bxexvaion,hard rock w3 2,290 1000 22000
Concttiz,open stnictire m3 2,500 140.00 350,000
Reinforcement ton 5 I..‘(_D.Cﬂ 112,500
Cuhers 20%) L3 100,130
Subtotal 600,730
252 HEADRACE TUNNEL
Excavation,tunncl m3 135,000 55.00 7,480,000
Cancrele, tunnef m3 45,500 160.00 7,280,000
Reinforcement w08 450 1,50000 6950000
Consalidation grout m 5,100 «€0Co 459,000
Curtain grom m 250 000 17,500
Backfifl growt m3 7.200 20000 1,440,000
Cthess (20%} " LS. 3,473,300
Subtotsl 20,839,500
253 SURGE TANK
Excavation, shait m3 13,600 3500 748,000
Conercie, staft 3 4000 16090 SABH00
* Reinforcoment ton 120 1,500.00 120,000
Consolidation grout m 500 00 45,000
Others Q0%) LS. 32600
Subtoial 1,935,600
234 PENSTOCK
Excavationtunnel m3 10,800 Sf.m 594,000
. Conztete,umnnel m3 4,800 - Re0.00 768,000
Beinforuement ton, 100 1,500.00 150,000
Cunain grenl m 250 70.00 17,500
Backfill geowt m3 400 200.00 80,000
Others (20%) LS. 321,900
Subsetal 1931,400
260 OPEN POWERHOUSE
Excavation
Excavation,common ™3 6,900 3.50 24,150



270

280

250

100

100

300

6.00
100
3.00

9.00

Txcavation,weathered rock
Excavarion hard rock
Concrele, subsiructure
Concrete, second stage
Reinforcemem
Others {20%)

Subxatal
TAILRACE
Excavalion
Excavation,common
Excavation waathered rock
Bxcavation hard rock
Concrete, structure
Reintorcement

‘Oihers (20%)

Subtotal

ARCHITECTURAL BUILDINGS
ACCESS ROAD

Mew constuction

Upgraded
Sublotsl
METAL WORKS
Pensiock sieel pipes
Gates
Satbtots]
GENERATING EQUIPMENT
Turbines
Genentors
‘Fransformers
Subtotak
TRANS_MiSS]ON LINES AND
SUBSTATIONS
Toiat of Direct Cont

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

" GRANDTOTAL

m3 6,900
m3 9,100
ml 6,500
m3 1,700
o0 - 425
L.S.

w3 60,000
ol 80,000
m3 100,000
m3 40,000
ton 129
L5

m2 2,500
[} i5
m 89
won 1.600
ton 120
ton ane
081 &§50
MVA 58
i 15
15

LS

Ls

LS

.00
10.00
250.00
140.00
1.560.00

3.50
600
.00
140.00
1,500.00

1,100.00

600,000.00
$0.000.00

5,000.00

T.000.00

18,700.c0
20,400.00
4,600.00

4600000

44,400
91,000
1,625,000
238,000
637,500
531410

280,000
480,000
1,000,060
5,600,000
180,200
1,508,000

2,860,000

9,000,000
3450000

8,000,000
840,000

5.610,000
11,220,000
266,800

690,000

139,163,6%

KREEETS]

£,048.000

2,860,000

12,450,000

8,840,000

17,096,800
690,000
116,944,282

1,169,443
1,169,443
8,186,100

11,694,423

139,163,696



B/Q of BR-1 (Draft Rine 067

Item No, Work Item Unit Quamity Unit price Amount
FC.(USS) F.C(USS)
1.00 PREPARATORY WORKS LS. 6,285,636
(10 % of Civil Works)}
2.00 CIVIL, WORKS
210 INTAKE DAM
Open BExcavation
Open excavalion,comamon m3 33.800 3.50 118300
Open excavation weathered rock m3 33,800 6.00 202 80
Open excavation hard rock m3 45,100 10.00 451,000
Concrate
Mass concrete mn3 33.¢00 0.00 2,970,000
Reinforced concrete m3 101,000 140.00 14,140,000
Heinforoement bar ton 3.030 1,5060.00 4,545,000
Curtain grouting m 3,400 7000 238,000
Consalidation grouling m 4,100 20.00 363,000
Others (20%) LS. 4,606,820
Subtotal 237,640,520
240 DESANDING BASIN
Hacavalion
Excavalion,common mi 14,000 3.50 49,000
Excavstion,weathered rock m3 14000 6.00 . 84,000
Extavationhand rock m3 18,000 10.00 190,000
Concreie m? 4,900 140.00 560,000
Reinforcement bars tom 120 1,500.00¢ 120,000
Cumnain grouting m 760 T0.00 49,000
Consolidation grouting m 3,600 90.00 270,000
Others 20%) 1.5. 276,400
Subtotat 1,658400
2.50 WATEAWAY
251 INTAKE
Excavation
Excavatios common a3 1,400 3.50 4,500
Bacavalion,weathered rock m3 1,400 5,00 2400
Excavation hand rock m3 1,800 10.00 15,000
Concres,open stnuckare o3 2,100 140.00 294,000
Reinforcement ton 55 1,500.00 97,500
Others 20%) LS. B4,760
Subtoat " 508,560
2.52 HEADRACE TUNNEL
Excavation,nmnel m3 105,560 55.00 5,802,500
Concrele, vnnel m3 38,200 160.00 5,192,000
Reinforosnen: ton 365 §,500.00 547,500
Consolidation grout m 4,400 90.00 356,000
Curtain grout m 250 70.00 17,500
Backfill grout m3 5,560 200.00 1,300,000
Others R0%) LS. 2.771,100
Subtaad 16,626,600
253 SURGE TANK
Excavation, shaft m3 10,200 5500 361,000
Concrets, shaft ™3 3,000 160.00 480,000
Reinforeeinent ton 100 1,500.00 150,000
Consolidation groul m 300 20.00 27,000
Others (20°%) LS. 243,600
Subtotal 1,461,600
154 PENSTOCK
Excavation,unnel m3 8,700 55.00 478 500
Concielsfunne] m3 4,300 160.00 688,000
Reinforcement won 45 1,500.00 - 61500
Cux_t.sin grout m 250 ’ _70.00 17,500
Backfill grout “m3 500 200.00 100,600
Others 20%) LS. 170300
Subeou] © 1,625,800
260 OPEN POWERHOUSE
-Gxeavation . )
Excavalion,common m3 5,200 130 18200



2.7

280

290

i

1.00

5.00

5.00
1.00
800

200

Rxcavalon,weathered rock

Excavetionhard rock
Conceete, substructoce
Concrere, secend slage

Reinforcement
Ohers {20%)
Subtotal
TAILRACE
Hxcayation
Bxcavalion, common
Excavation,weathered rock

Excavationhard sock
Concrele, Sinkctone
Reinforoament
Othess (20%)

Sutaptal

ARCHITECTURAL BUILDINGS

ACCESS ROAD

New construction
Upgraded

Soteoiat
METAL WORKS

Penstock stee] pipes
Gates

Sulxotal
OENERATING EQUIPMENT
Turbtdnes
Gererators

Trmdonmen

Subxgtal

TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cont

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES

ENGINEERING SERVICES

'PHYSICAL CONTINGENCY

GRAND TOTAL

ml
m3
m3
Lk

LS.

m}
m3
m3
m3

LS.

m2

§E

E B BB

5.200 6.00 31,200

8,900 10.00 69,000
4,900 25000 1,225,000
1,300 140.00 162,000
150 1,500-00 525,000
410,080

79,000 3150 285,000
70,000 600 420,000
100,000 10,00 1,000,000
40,000 HOOD . 5600000
1.200 150000 1800000
1,813,000

2,500 1,100.00 2,750,600

15 600,000.00 9,000,000

83 50,000.00 3,450,000
1,300 500000 | 6,500,000
a0 2,000.00 © 530,000
240 18,700.00 4,488,000
450 2040000 9,180,000
44 480000 711,200
15 56,000.00 £90,000

]

0

0

7]

0

126,189,123

2,460,480

10,878,000 -

2,730,000

$2,450,000

7,130,000

13,879.200
650,000
106,041,196

1060412
1060412
TAREH

10,604,120

126,189,023



B/Q of BR-3A (EL. 561.0)

Ttem No. Work Item Unit Quiantity Unit price Arnoant
F.CUSS) F.LC.(USS)
1.00 PREPARATORY WORKS LS 42,202,095
{10 % of Civil Works)
2m CIVIL WORKS
210 DIVERSION TUNNEL
Open Excavaﬁm of Inter ZOnRler
Open excavation,common m3 27,000 150 4,500
Ogpen excavation,weathered rock m3 28,000 6.00 168,000
Open excavation hard rock m3 36,000 10.00 360,000
Conatele of Intat &Chalet m3 12,000 14¢.00 1,680,000
‘Tunnel Excavation m3 4865000 3500 25515000
Tunnet Concrete m3 136,000 160.00 21,760,000
Reinforoement bar m3 3,000 1,500.00 4,500,000
Plug Concrets m3 18,000 160.00 . 2,880,000
Othess (20%) LS. 11,463,500
Subzots] £3.421,000
220 COFFER DAM
Bxcaveion
Bxcav ttion,common m3 £52,000 350 $32,000
Embankment
Embankment,core m3 271,000 500 1,355,000
Embankment filter m3 &6,000 1000 660,000
Embankment, rock m3 1,899,000 6.00 11,394,000
Others (20%) LS. 2,788,200
Subtgtal 16,729,200
230 MAIN DAM
.Exm\miun .
Excavation commen m3 339,000 3.50 1,361,500
Excavation weathesed rock m3 400,600 £.00 2,400,000
Excavationmard "3 LIB000 10.00 10000
Emberkment
Embanimeny, core m3 1.857,000 5.00 9,285,000
Embankment filter m3 412,000 000 4,120,000
Embenkment york m3 11,313,000 5.00 67,878,000 -
Cursin Grouting m T2,000 000 5,040,000
Conwlidation Groeting m 14,000 90.00 1,260,000
Others (10%) L3 9,388,450
Subzots] 103,223,950
249 SPILLWAY
Exca\;u.ioﬂ .
Excavationcomman m3 28,000 3.50 798,600
BroAvation, weahered rock m3 319,000 690 1,514,000
Exgavationhaid rock m3 2922000 16000 25,220,060
Conorrie m3 118,000 140.00 16,520,000
Reinforcentent bass ot - 3,540 1,500.00 531000
Others Q0%) LS. 10,752,400
Sutxata) 64,514,400
250 " WATERWAY
2.5 INTAKE .
Excavation
Excavation,common m3 11,000 3.5 38,500
Rxeavation,weathered rock m3 11,000 6.00 66,000
Excsvation hngd 100k w3 15000 18.00 150,000
Consreie,open stncture m3 16,000 140.00 2,240,000
Reinfor¢ement on 420 1,500.00 735,000
Others (20%) LS. 645,500
Subtota] 3375400
252 HEADRACE TUNNEL
Exceavatfon,unnel m3 675,000 55.00 37,125,000
Congcrate, bmnel m3 200,000 160.00 32,000,000
Reinforcement ton 2000 1,500.00 3,000,000
Consolidatlen grout m 32,000 90.60 2,880,000
Curiain grout m 1,800 70.00 126,000
Backfill grout ‘m3 4,300 200,00 860,000
Oers (20%) LS. 15,193200
_ Subtoral 91,189,200
2.53 " PENSTOCK
Brcavarfonunnel m3 61,000 35.00 3,355,000
Canceettumncl [Lx) 13,000 160,60 2,030:000
Reinforcement ten 239G 1,500.00 585,000
Curiain grout m 1,800 T0.00 126,0_00
Backfill gromt m3 60 200.00 192,000
Othess (20%) LS. 3,267,600
Sublotal 7,605,600
2.60 OPEN POWERHOUSE
Excavition :
Excavation common m3 133,000 3.50 483,000



AL

280

2.90

300

4.00

500

600
7.00
&.00

2.00

Enxcavalion,westhered rock
Excavation hnd rock
Cencerete, substsucies
Concrete, second slage
Relnforcemen -
Others (20%)

Subiotal
TAILRACE
Excavalion
Bxcavationcommon
Excavation,wezthered rock
Excavation hard rock
Conceie, struclure
Reinforcentent
Others (20%)

Subtotal

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New constriction
Upgraded

Subtotal
METAL WORKS

Penstock steed pipes

Gates
Subtots]
GENERATING EGUIPMENT
Turbines
Genemters
Trnsfonnen
Subeotal
TRANSMISSION LINES AND
SUBSTATIONS
Total of Direci Cost

LAND AGQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3
m3
md
m3

LS.

ml
m3
m3
m3
ton
L.S.

on

E B E B

-10-

135,000
184,000
144,000
20,000
£,500

8,000

12,000
26K

4,604

4,900

3,700
4,500
10

i5

£.00 823,000

10.00 1,840,000
250.00 36,000,000
140.00 2,800,000

1,500.00 12,750,000
10,540,200

3.50 28,060
6.00 48,000

10.0¢ 120,000

140.00 364,000

1,500.00 120,000
135,000

1,100.00 5,060,000
£00,000.00 L]
56,000.00 3,450,000

500000 24,500,000

7,000.00 T 63000W
18,700.00 69,190,000
20,400.00 95,300,000

2.900.00 2,204 000
4600000 - 690,000

0
0
0
820,922,965

65,641,200

816,000

5,060,000

3,450,000

30,800,000

163,194,000
690,000
667417045

33,370,852
6,674,170
46,719,193

66,741,705

820,922,965



B/Q of BR-3A (EL. 568.0)

-11-

Ttem No. Work ltem Unit Quantity Unit price Amaount
FCUSS) F.C(USS$)
100 PREPARATORY WORKS LS. 46548570
(50 % of Civil Works)
2.00 CIVIL WORKS
2.10 DEVERSION TUNNEL
Open Excavation of Inle1 & Qutlet
Open excavation.commion m3 27,0080 350 94,500
Open excavation,weathered rock m3 28,000 6.00 168,000
Open excavation hard rock m3 36,000 10.00 360,000
Concrete of Inlet &0Ouilet m3 12,000 140.00 1,630,000
Tunne) Excavation m3 490,000 55.00 26,930,000
Tunrel Concrele ‘m3 143,000 160.00 22,880,000
Reinforcement ter m3} 3,100 1,500.00 4,630,000
Plug Concrete md 18,00 160.00 2,880,000
Others (20%) LS. 11,932,500
Subtola] 711,595,000
220 COFFER DAM
Excavation
Bxcevalion common n3 157,000 .50 549,500
Erabankment
Embankmept,tore m3 272,000 5.00 1,360,000
Embankment,filier m3 66,000 10.00 . 660,000
Embantment,rock m3 1,990,000 500 11,940,000
Others (20%) L5, 2,901 500
Subtotal 17,411,400
230 MAIN DAM
- Ercavation .
_ Bxcavation,common m3 552,000 3.30 1,532,000
Rreavalion,weathered tock m3 300,000 600 3,000,000
Excavation hard m3 285,000 10.00 2810690
Embankment .
Embaiment,core w3 2,019,000 5.00 10,395,000
Embankment,filter m3 460,000 10.00 4,500,000
Eaphanlunent,rock m3 13,010,000 6.00 78,060,000
Curtain Grouting m 77,000 7000 5,350.000
Consolidation Geouting m 19,000 9000 LTI0000
Oxhers (10%) LS. 10,789,700
Sublota] 118,686,700
240 SPILLWAY
Bxeavalion
Excavation,commmon m3 214,000 3.50 749,000
Excavation,weathercd rock m3 299,000 - 6.00 1,794 000
Excavationhard reck m3 2,453,000 10.00 24,530,000
Concreie 3 120,000 140.00 16,800,000
Reinforcement bars om 3,600 1,300.00 5,400,000
Others 20%) LS 9,854,600
Subtots] £9,127,600
250 WATERWAY
251 INTAKE
Excavation .
Bacavalion,common m3 12,000 3.5 §2.000
Excavation,weathered rock m3 12,000 6.00 72,000
Exeavation hard reck m3 18,000 10.00 180,000
Concyete,open strocture. m3 19,000 140.00 2,660,000
Relnforcenen ton 510 1,500.00 855,000
Ohers (20%) LS. 761,803
Subiotat 4,5105800
252 HEADRACE TUNNEL
Excavationunncl m3 749,000 55.00 41,185000
Concrete, tunnel m3 221,000 160.00 35,350,000
Reinforcement ton 2,210 £,500.00 3,315,000
Consaligation grout m 34,000 90.00 3,060,000
Curtain gront t 1,963 70.00 133,600
Backfill grout m3 4,500 20000 900,000
Othiers (20%) LS. 16,792,600
Sulxotat 100,755,600
253 - PENSTOCK
Bxcavation,umnel m3 76,000 35.00 4,130,000
Cencress, wnnel ml 15,000 160.00 2,400,000
Reinforeement ton 450 TL50000 . - 675000
Curtain grout m 2,100 T0.00 147,000
Bacidill grout i3 1,100 200.00 220,000
Others (20%) L.S. 1,524,400
Subkotal 9,146,400
260 OPEN POWERHOUSE
Excavatlon
Bacavation common m3 167,000 1.50 584,500



2m

230

250

300

400

500

600
T00
§m

9.00

Kxcavation,weathered ook
Excavationhard zock
Conctete, substidciure
Conciie, second slage
Reinforcernent
Ochers 20%)
Subiota)
TAILRACE
Excavation
Excavalion,common
Excavation,weathered rock
Excavetion hard rock
Concrete, stuciure
Reinforcement
Others 20%)

Subtos)

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New cotstruction
Upgraded

Subeotal
METAL WORKS

Pensiock stect pipes
Gats

Sutotal
GENERATING EQUIPMENT
Turbinss
" Generators
Trandformers
Subiotal
TRANSMISSION LINES AND
SUBSTATIONS

‘Total of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINFERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3
w3

ton
LS,

m3

m3
m3
ton
LS

33

MVA

-12 -

167,000
221,000
175,000
25,000
8800

12,000
12,000
16,000
3,200
100

5,500

7700

1,100

4200

880

6.00
10.00
250.00
140.00
1,500.00

330
6.00
oo
140.60
1,500.00

L0

£00,00000

50,000.00

5,000.00
7,000.00

18,700.00
20,400.00
2.800.00

46,000.00

1,002,000
2210000
43,750,000
3500000
13,200,000
12,849,300

42,000

12,000
160,000
443,000
150,000
174,400

6,050,000

3,450,000

38,500,006
1,100,000

78,540,000
99,960,000
2,464,000

650,000

914306072

17,095,800

1,046,400

6,050,000

3,450,000

46,700,000

180,964,000
£90,000
743,338.270

31166914
7433383
5201367

74,393,877

914,306,072



BAQ of BR-3A (EL.579.0)

Tiesn No. Work Ttent Unit Quaniity Unit price . Amount
FCLUSS) ECUS3)
1.00 PREPARATORY WORKS LS. 53512775
{10 % of Civit Worky}
.00 CWIL WORKS
20 DIVERSION TUNNEL
Open Bacavation of bl &Ouitey
Open excavalion,common ml 27.000 150 94,500
OpEn excavarion, weathered rock. m3 8,000 6.00 163,000
Open excavaiionhard sock mi 16,000 {0.00 360,000
Coneres of Inial &Omiey wl 12,000 140.00 1,680,000
Tunne! Bxcavation m3 514,000 55.00 28,270,000
“Turinel Concrets i 151,000 160,00 24,160,000
Reinforoement bar m3 3,300 1,500.00 4,950,000
Fiug Concrelz m3 18,000 160.00 2380,000
Others (20%) LS. 12,512,500
" Subtotsl 75,075,000
2:20 COFTHER DAM
Excavition
Bacvalion common m3 133,000 3.50 455,500
Embankment
Embsedrent, tore UE] 287,000 5.00 1,435,000
Embankmen,filter m3 71,000 10.0¢ 710,000
‘Embakment,rock w3 2060000 500 123,360,000
Others (20%) .8 2,994,100
Subtetal 17,964,600
2.30 MAIN DAM
Excavation
Excavation, common ™3 H43,000 350 2250500
Excavation,weathered rock m3 600,000 6.00 3,600,000
Bacavationhard ™3 350,000 1000 3,500,000
Embankment
Embankmanoore my 2455,000 .00 12,340,000
Embankment, fifter wa 544,000 10.00 5440060
Ertankmen, tock m3 15242,000 400 - 95,033,000
Curain Grouting m 82,000 T0.00 5,740,000
Coasotidation Gronting m 20,000 90.00 1,300,000
Others {10%) LS. 12972830
Subxoral 142,701,350
240 SPILLWAY
Excavation
Excavation,comnzon mi 211,000 156 738,500
Excaveiion,weathered rock m3 294,000 £.00 1,754,000
Excavationhard rock m3 2,281,000 §0.06 22,819,000
Concrele m3 118,000 140.00 16,520,000
Reinforcanent bars 1sm 3,540 1,500.00 %,310,000
Others Q0%) : LS. 9,428,500
Subtotsl 56,571,000
] INTAKHB and INTAKB TUNNEL
Excevation .
Excavation common m3 173,005 330 H05,500
Excavation,weathered rock m3 173,000 600 1,038,000
Excavation hard rock m3 231,000 10.00 2,310,000
Concrets,open structure m3 26,000 14000 3,640,000
Reinforcament [ 780 1,500.00 5,190,000
Others (20%) LS 1,752,700
Subloist 10,516,200
2460 HEADRACE TUNNEL
Bxeavation,imnel m3 £92,000 55.00 49,060,000
Concrele, nnel m3 262,000 160.00 41,920,000
Reinforcernent fon 2,620 1,300.00 3,930,000
Consolidstion grovt ™m 40,060 90.00 3,600,000
Curtain grout m 21,000 70.00 1,470,600
Backfili growt 3 4,600 200.00 G20,000
Others R0%) LS. 20,180,000
Subtotal 121,080,000
290 " PENSTOCK
Excavaticn, tunncl 3 83,000 £5.00 4,565,600
Concrete mnel m3 16,000 160,00 2,550,000
Reinforcement ton 500 1,500.00 750,000
‘Cuyzain grout m 2,200 70.00 154,000
BackAifl grout m3 1,200 200.00 240000
Others (20%) L.8. 1,653,800
Suhtota] 9,922,800
215 " OPEN POWERHOUSE
Excavation
Excavalion comenon m3 147000 350 649,500
EBxcavation,westhezed rock m3 197,000 6.00 1,182,000
Excavation hard wock ml 263,000 1000 2630000



n

AL

300

4.00

500

600

700

3.0

9.00

Concrele, substouctuny
Conerete, second stage
Reinforcanei
Ckhers G20T)
Subtotal
TAILRACE
Hixcavalion
Bxcavation,conunon
Excay tlion weathend rock
Excavation hard rock
Condrete, stnuclire
Reinforcement
Oxhess (H%R)

Subtotal

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New coasituction
Upgraded

Subtota}
METAL WORKS

Penstock stetl pipes
Gates

Subtotal
GENERATING EQUIPMENT
Tuibines
Geteoalon
Transfomers
Subtotsl
TRANSMISSION LINES AND
SUBSTATIONS

‘Folal of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL.

m3
n3
ton
1.5

m3
m3

md

ton
LS.

™2

LS.
LS.
LS.

Ls.

-4 -

200,000 250.00 50,000,000
34,000 140,00 4,760,000
12,000 £, 50000 8,000,600

15452,300

15,000 30 52,500
15,000 600 90,000
22,000 10.00 220,000
4,000 140,00 560,000
120 1,500.00 180000
220,500

6,600 1,100.00 7,260,000
0 £00,000.00 0

2] 50,000.00 3450000
10,300 5,000.00 51,500,000
1,800 700000 12600000
4,700 18,7100.00 87,890,000
5,600 20,400.00 114,240,000
1,100 2,650.00 2,915,000
15 46,000.00 695,000

0

4]

0

0

1,050,163,3%

92,113,300

1,323,000

7,260,000

3.450.000

64,106,000

205,043,000
630,000
861,925,525

43,056 276
8,619,255
60,334,787

85,192,553

1,060,168,396



B/Q of BR-IB (EL. 687.0)

~15-

Item No. " Work llem Unit Quantity Unit price Amount
. EC.(USS) F.C{USS)
500 PREPARATORY WORKS LS. 41,808,345
{10 % of Civil Works)
2.00 CIVIL WORKS
240 TIVERSION TUNNEL
Open Bxcavation of Inlet &COuiley
Open excavalion,common m3 15,000 50 32,500
Open excsyalion weathered rock m3 15,000 500 90.000
Open excavation hand fock m3 25,000 10.00 250,000
Concrete of Inlel &Outlet m3 7.000 140,00 980,000
“Turase] Bxcavition mi 428,500 55.00 23,567,500
Tunnel Conerets ml 126,600 150.00 © 20,256,000
Reinforoement bar m3 2,550 1,500.00 3,625,000
Plog Concrete ml 9,850 160.00 1,576,000
Orhers (20%) LS. 10119400
Subtowd 60,716,400
170 . COFFER DAM
Excavation
Bxcavalion coammon m3 140,700 350 - 492 450
Ernbankment
Bmbsnkmest,core m3 371,300 5.00 1,856,500
Embankment.filter * m3 83600 {+1¢4] 856,000
Embsnkment.rock m3 2,093,100 600 12,558,600
Onhers (20%) L5 315210
Subiotsl 18,916,260
230 MAIN DAM
Bxcavation
Excaveiion common m3 518,700 3.5 1,815,450
Bxtavation westhered rock ns3 158,100 6.00 952200
Bxcavation,hard m3 LO23.500 10.00 10,239,000
Embankmear
Embankment,core m3 2,782,300 - 500 13,911,500
Embankment.fitter w3 604,500 10.00 6,045,000
Embaneneat,rock m3 21,640,200 6.00 §29,841.200
Curain Grouting m F2.000 70.00 5,040,000
Ceasclidation Grouting, ™m 14,0040 f0.00 1,260,000
Onhers (10%) L5 16,910,435
Subeotat 186,014,785
‘240 SPILLWAY
Excavation
BACAVEion, cOMmon mi 359,600 3.50 1,363,610
Bxcavation,weathered rock 3 569,300 60U 3415800
Excavetion hird reck m3 4,656,000 1000 46,550,000
Contrete m3 128,000 140.00 17,930,000
Reinforcement bars tom 3,850 1,500.00 571500
Ochers (20%) LS. 15,006,850
Subtatal 90,041,280
250 INTAKE and INTAKE TUNNEL
Ereavation
Breavalion,common m3 11,500 3% 40,250
Excavalion,weathered rock m3 11,500 6.00 69,000
Excavation hard rock 3 15,300 10.00 153,000
Concieie,open schre kL5 17200 14000 2.508.000
Reinfoicanent ton 520 1,500.00 780,000
Oehers (20%) LS. 650,050
Subtotal 4,140,300
.60 HEADRACE TUNNEL
Excavition,unncl 3 116,500 535.00 6,407,500
Concrete, tunnel m3 34,700 160.00 5,552,000
Reinfercancnt ton 3150 1,500.00 525,000
Consolidation grout m 5,000 20.00 450,000
Curtain grout m 1,400 70.00 98,000
Backfilt grout m3 200. 200.00 100,000
Othess (20%) L5 2,626,500
s Subtoral 15,759,000
290 PENSTOCK
Bxcavation,nmnel m3 37,400 55.00 2,057,000
Concrele, el m3 8,060 160.00 1,280,000
" Reinforcement len 150 1,500.00 240,000
Curtain grout m o jO.(X) o
BackEil grout ‘m3 250 200.00 50,000
Orhers (207%) LS. TS 400
Subtotat . 4352400
215 OPEN POWERHOUSE
Excavasion . )
Excavalion,common m3 80,300 3150 281,050
Excavation,weathered rock m3 80,300 6.00 481,800
Bxeavation hard ek w3 107,100 1000 1,071,000



216

117

2.18

3.00

4.60

so0

6.00
7.0
8.00

.00

Conceete, subsiruciure
Cencrels, 1econd stage

Reinfercement
Oiherd (20%)
Subtota!
TAILRACE
Bxcavation
Exesvation sommon
Brcavation,weathered ook
Facavition hard rock
Concrete, structune
Reinforcement
Girers 20%)
Subvotel

ARCHITECTURAL BUILDINGS

ACCESS RDAD
Mesw constoction
Upgraded
Subto!
METAL WORKS
Penstock steed pipes
Cates
Subiotal
QENERATING EQUIPMENT
Turkines
Genznators
Transgformars
Sublola)
TRANSMISSION LINES AN
SUBSTATIONS
Toul of Direct Cost

" LAND AQUISTTION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

ORAND TOTAL

w3
3
on
LS.

ml

m}

LS.

w

E B B &

-16 -

76,500 2350.00 19,125,000

19,200 140.00 2,688,000
5,000 1,500.00 7,500,000
19370

1,000 350 24,500
7,000 6.00 42,000
11,000 10.00 110,000
2,500 140.00 350,000
s 1,500.00 112,500
127800

4,000 1,100.00 4,400,000
0 00000 Q

& 50,000.00 3,450,000

4200 500000 21000000
800 7.000.00 5,600000
3400 180000 6732000
4,500 2040000 97920000
900 270000 | 2430,000
246.00

E4] 25,000.00 151000
1]

(4]

o

0

o

816,254,801

17,376,220

T66 800

4,400,000

3,450,000

25,500,060

167,670,606
1,510,000
£63,621,750

33,181,089
6,636,218
46,453 523

66,362,173

816,254,801



B/Q of BR-3B (EL. 706.0)

Trem Now

Work Item

1.00

2,00

2.10

220

230

240

230

250

%0

2.15

PREPARATORY WORKS

{10 % of Civll Woiks)

CIVIL. WORKS

DIVERSION TUNNEL.

Open Excavation of Inlel &Qutle

Open excavation,common

Open eacavation,weathered rock

Open eXxcavation herd rock
Conzrets of Tnler &Ouiley
Tunnel Bxcavation
Tunnel Concrete
Reinforcement bar
Plog Concrete

Others (207

Subrota]
COFFER DAM

Bxcavatjon
FExcaveilon common
Embankmens
Embankment, core
Einbenkment filer
Embankméni, rock
Onhees (20%)

Subtotak
MAIN DAM

Hxcavation
Excavalion common
Excavation,westhered rock
Bxcavztion hard
Embarkrnent
Embankment,cone
Embankment filer
Tmbenknient, rock
Cuuain Grouting
Consclidation Grouling
Othens (10%)

Subiotal
SPILLWAY

Excavation
Excavation,comman
Excavation,weathered rock
Excavation hard rock

Concrets
Reinforcenent bars

Cthers (20%)

Subtotzl

INTAKE and INTAKE TONNEL

Excavation
Excavation common
Breavation,weathered rock
Excavatiomhard rock
Concreie opert stucture
Reinforcernant
Onhers (20%)

Subtoral
HEADRACE TUNNEL

Excavation tanel
Concsets, tunnel
Reinfercement
Caonsolidation grea
Curigin grout
Backfill grout
Crhers (20%)

Subrotat

PENSTOCK

. Excavation tunnel

Congrete,tunngt
Reinforcement
Cunain grout
Baekfilk grout
Others 20%)

Subtotal

OPEN POWBHHOUSE

Excavation
Excavation,common
Exeavation,weathered sock
Excavation,hard rock

Conerete, swhstoxcluce.

LS.

mi
m3
m3
m3
m3
ml
m3
™3
LS.

B3 BRR

38
@

T EELE)

m}
3

frx ]

LS.

gaa

m3
LS.

LS.

m3
m3
m3
m3

217 -

Quansity Unit piice Amount
RCAUSS) F.C{USS)

43,631,980
15,000 350 $2,500
15.000 6.00 20,000
25,000 10.00 250,000
7,000 140.00 950,000
453,800 3500 25289000
135,800 160,00 21,728,000
2,850 1,500.00 4,275,000
9,850 160.00 1,576,000
10,343,100

55028600
140,700 .50 492,450
371,300 5.00 " 1,856,500
5,500 W0 856000
2,693,100 6.00 12,555,600
AL

18,915,250
523,400 3.50 2,202,500
185,700 600 1,114,200
1,200,000 1000 12,000,000
3,459,300 5.00 17,295,500
747,300 10.00 7,473,000
24,823,100 600 143938600
" 80,000 T0.00 5,600,000
16,000 $0.00 5,450,000
19,606,520

205,601,720
321,800 3.50 1,146,600
470,400 6.00 2822400
2,587,400 10.00 25,674,000
133,100 140,00, 18,634,000
4,000 1,500.00 5,500,000
10,895,400

65,372,400
13,900 3.50 48,650
13,900 600 3,400
18,500 000 185,000
20,900 140:00 2,926,000
625 1,500:00 937,500
836,110

5,016,660
138,200 55.00 7,601,000
41,000 16000 6,560,000
410 1,500.00 615,00
5,400 0.0 486,000
1,500 70.00 185,000
800 200.00 120,000
1,097,400

18,584,400
42,600 5500 2,343,000
8,500 160,00 1,360,000
170 1,500.00 255,000
0 oM o
aop 20000 60,000
803,500

1,321,500

90,400 3.50 16400

80,400 6.00 542,400,
120,500 10,00 1,205,000
86,100 250,00 21,525.000



2.16

217

218

3.00

4.00

5.00

5.00
7.00
8.0

9.00

Coocrete, secvad Aage

Reinforcement
Others (0%)
Soitorak
TAULRACE
Excavation
Excavalien commen

Excavarion,weathered rock
LExcavation hand rock
Concrete, struclure
Reinforcement
Ohess Q0%

Subrozat

ARCHITECTURAL BUILDINGS

ACCESS ROAD
New construction
Upgraded
Subtota!
METAL WORKS
Penstock stegd plpas
Gates
Subtotal

GENERATING EQUIPMENT
Tutbines
Gensratoss
Transformess
Suteotal
TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

FRYSICAL CONTINGENCY

GRAND TOTAL

m}
on
L8

m3
m3
m3
ml
ton
LS.

m2

Lo

ton
MVA

LS

I

S18 -

21,600
5,600

8,000
8,009
12,900
2,700
80

4,500

9,200
260

4,450
5500
1.059

35

14000
1,500:00

3.50
6.00
1:00
140.00
1,500.00

1,100.00

600,000.00
50,000.00

5,000.00
7,000.00

18,760.00
20,400.00
2,500.00

46,000.00

3,024,000
2,400,000
2,002,560

28,000

48,000
120,000
378,000
120,000
138800

4,850,000

3,450,000

46,000,000

6,720,000

£3,215,000
- 112,200,000
TA47500

1,610,000
(4]

911,115,464

42,015,360

832300

4,950,000

3,450,000

52,720,000

198,062,500
1,610,000
740,744,280

37,007,214
7,407,443
51,852,100

74074428

911,115,464



B/Q of BR-3B (EL. 717.0)

T

Ttem No. Work hem Unit : Quastity Unit price Amount
: F.C.{US$) BC.(LSS)
1.00 PREPARATORY WORKS LS. 47,357,095
{10 % of Civil Works)
2.00 CIVIL, WORKS
2.10 DIVERSION TUNNEL
Open Excavation of Inlet &COuilet
Open excavalion common w3 17,000 50 - 59,500
Open excavation,weathered rock m3 17,000 6.00 102,000
Open excavationhard rock m3 28,000 19.00 280,000
Concrete of Infet &0utlet m3 9.000 140.00 1,260,000
Tunnel Excavation m3 471,200 55.00 26,246,000
Tunnct Concret m3 141,000 160.00 22,560,000
Reinforcement bar mi 3,000 1,500.00 4,500,000
Tlug Convrete ey 9,650 160.00 1,576,000
Others (20%) LS. 11,316,700
Subtotal 67,900,200
220 COFFER DAM
Excavarion .
Breavation,common m3 140,700 31.50 492 450
Exmbankment :
Embankment,core m3 371,300 00 1,856,500
Embankment filter mi 85,800 10.00 256,000
Embankment sock 3 2,093,100 6.00 12,558,600
Orhers (20%) LS. 3,152,710
Subtota) 18,916,260
230 MAIN DAM
Excavslion
" Excavation,¢ommon m3 698,900 150 2,446,150
Excavsifon, weathered rock m3 216,300 6.00 1,300,300
Brcavation hard ™l 1,424,800 10.00 14248.00G
: Embankment .
Embankment,core m3 3,900,000 500 19,300,000
Embankment. filter 3 840,100 10.00 8,401.000
Embanianent, mok md 23,514,990 C&DD - TH, 039400
Curtain Grouting m 85,004 70.00 5,950,000
Consolidation Grotting m 18,000 90.00 1,710,000
Omers {10%) LS. 22,464,535
Subrowel 247,109,385
40 SPILLWAY
Bxcavation
. Bxcavaiion common m3 271,500 1.50 930,250
Bacavetion, weathered rock m3 385,700 6.00 2,284200
Bacavation hard rock m3 1,671,000 1000 18,716,000
Concrete m3 136,000 140.00 19,040,000
Reinforcernent bars 1fom 4,100 1,500.00 6,150,000
Others (20%) LS. 9426890
Subiatal £6,551,340
250 INTAKE and INTAKE TUNNEL
Excavation
Eacyvarion eommon w3 15,700 3.50 54950
Ercavation,weathered sock m3 15,700 600 94 200
Excavation hard rock m3 21,000 10.00 210,000
Concrele,open structure m3 23,600 140.00 3,304,000
Reinfotcement Ton i) 1,500.00 1065000
(nhers (20%) LS. 945,630
Subeotal 5673780
260 HEADRACE TUNNEL
Excavalion,lunnel m3 161,900 55600 8,904,500
Coneieiz, unnel ml 47,700 160.00 7,632,000
Reinforcement | ton 480 1,500.00 720,000
Consolidation groat m 5,300 20.00 531,000
Cunain grout m 1,700 70.00 119,000
Backfill growt m3 700 200.00 140,000
Others Q0%) LS. 1,609,300
Sybtotal 21,655,800
250 - PENSTOCK
Bxéavation mnel m3 48,100 55.00 2,645,500
Concrels,tunnel m3 9.100 160.00 1,456,000
Reinforcement ton 180 1,500.00 270,000
Cunin grout m 1] 7000 0
Backfill grout m3 400 200.00 80,000
Crhers {20%) LS. 890,300
Subtotal 5,341,800
2.15 OPEN POWERHOUSE
Excavalior .
Excavationcomemon ) m3 106,200 3.50 371,700
Hxcavation,weathered rock o3 106,200 6.00 637,200
Excavation hard rock w3 141,600 10.00 1,416,000



216

217

2.18

300

4.00

500

6.00
700
8.00

9.00

Concretz, subsinuclure
Cencrete, seconi siage
Reinforcement

Onhers (20%)

Subeotal
TAILRACE

Fxcavation
Excavalion,common
Bxcavstion,weathered rock
Bacavation hard rock

Coacrele, simciurs

Reinforcement

Others 20%)

Subtolal

ARCHITECTURAL BUILDINGS

ACCESS ROAD
New constraction
Upgraded
Subtoia)
METAL WORKS
Penstock steel pipes
Gates
Subtotal
GENERATING EQUIPMENT
Turbines
Genentors
Treadfomers
Subtotal
TRANSMISSION LINES AND
SUBSTATIONS
Total of Direet Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRANB TOTAL

m3
m3
ton

LS.

m3
m3
™}
ml
ton

LS.

m2

23

g8

ion

MVYA

5 & b B

-20 -

161,200 25000 25360000

25,300 140,00 3.542,000
6,600 1,500.00 9,500,000
8,233,380

10,000 350 35,000
10,000 5.00 60,000
15,000 0o 150,000
3,200 140.00 448,000
100 1,590.00 150,000

. 168,600

5,500 1,100.00 6,050,000
0 £00,000.00 0

89 50,000.00 3,450,000
10,800 500000 54,000,000
1,100 7,000.00 1,100,000
5,100 1870000 95370000
5,150 2040000 - 125,450,000
1,259 2,350:00 2958650
kY 46,000,00 1650060

0

0

0

[\

0

1,005,557,828

49,400,280

1,015,600

6,050,000

3,450,000

51,700,000

223,788,650
1,616,000
817,526,650

40,876,334
8,175,267
$T.226863

81,752,669

1,005,557328



B/Q of BR-4 (EL. 799.0)

fiem No. Work Itent Unit Quantity thnit price Amount
E.C(USS) F.C(USS)
LOoG PREPARATORY WORKS LS. 59,886,385
{10 % of Civil Wocks) .
200 CIVIL. WORKS
210 DIVERSION TUNNEL
Open Excavation of Inlet & Cuilel .
Open excavalion,common m3 20,060 31.50 70,000
Open excavation weathered rock m3 20,000 6.00 120,000
- Open excavationhard rock m3 30.000 10.00 300,000
Concrete of Infet &Outlet m3 10,000 140.00 1,400,000
Tunnel Bxcavation ™3 308,600 55.00 16,973,000
Tunel Concrets ml 81,400 160.00 14,624,000
Reinforcement har m3 2,100 1,500.00 3,150,000 -
Plug Concrere i 9,100 16000 1,456 000
Ghers (20%) LS. 1,618,600
Subtotal 45,711,600
220 COFFER DAM
- Bxcavation
Bacavalion,cominon m3 479,000 350 1,676,300
Embenkment .
Embankmznt,core m3 974,000 5% 4,870,000
Ermbankmentfilter fox] 233,000 1000 2,330,000
Embankment,rock m3 6,144,000 6.00 36,864,000
Oshers (20%) LS. 9,148,100
Subtotal 54,338,600
230 MAIN DAM
Bxcavation .
Erxcavalion,common m3 339,000 350 1,361,500
Excavation,weathered rock m3 400,000 5.00 2,400,000
Excavation hard m3 250,000 10.00 2,500,000
Erbankrnent
. Embagkenent,core m3 3,293,000 5.00 26465000
Embankment, filer m3 1,159,000 10.00 11,550,000
Eambankmen fock m3 38,372,000 6.00 30,232,000
Curiain Grouting m 72,000 00 5,040,000
Consolidation Grouting m 14,600 90.00 1,260,000
Others {10FK) LS. 28,084,850
Subtotal 308,933,350
240 SPILLWAY
Excavation
Excavation,common m3 289,000 .50 1,011,500
Excavation,weathered rock m3 429,000 6.00 2,574,000
Bicavation hard rock md 7,367 000 10.00 13,670,000
Conerelt m3 98,900 140.00 13,846,000
Reinfoicament bars wm 3,000 l_,S(l].OO - 4,500,000
Others (20%) L.s 19,120,300
Subtotal 114,721,800
250 WATERWAY
251 INTAKE
Excavation .
Bxcavation,common m3 2,300 350 32,550
Excavation,weathered rock m3 9,300 6.00 55,800
Excavation hisrd rock m3 . 12,400 10.00 124,000
Concrete,open stichure m3 14,000 140.00 1,560,000
Reinforcement ton 420 1,500.00 630,000
Others {20%) LS. 560,470
Suitoral 3,362,320
252 HEADRACE TUNNEL
Excavation, timnel m3 235,600 5500 1R938,000
Contieta, hmnel m3 T 70,200 160.00 11,232,000
Reinforcement on 700 -1,500.00 1,050,000
Consolidation groul m - 10,100 90.00 908,000
Cunain grout ’ m 1,400 70.00 - 93,000
Bacldifl grout m3 1,300 200.00 360,000
Others (20%) LS. 5,321,400
Subtoa] 31,928,400
253 PENSTOCK
Eséavaiion,unnel 3 56,800 CUsse0 3424000
Concrele,wnnel m3 12,600 160.00 2,015 046)
Reinforcanant ‘ten 250 1,500.00 T 315000
Curtain grout m 1,400 70.00 93,000
Backfill grou m3 800G 200.00 160,000
Others (20%) LS. 154,600
Subtotal 6,927,600
260 OFBN POWERHOUSE

BExcavetion

-21-



270

2.80

T90

360

%0

300

§.00
70
8.00

2.00

fixcavation common
Bacsvanionweathered rock
Excavation hard rock
Concreie, subsiruchure
Conerele, second $age
Reinforcemem
Cihers (20%)
Subtotal
TAILRACE
BEacavation
Excavationcerimon
Eacavation weathered sock
Excavalionhird rock
Concrete, staciare
Reinforcement
nhers QO%Y

Subtotal

ARCHITECTURAL RUILDINGS
- ACCESSROAD

HNew consteuction
Upgraded

Subtotal
WETAL WORKS

Penstock stezl pipes
Gates

Subtotal
GENERATING TQUIPMENT
Tusbines
Genetstors
Teansformers
Subtotal
TRANSMISSION LINES AND
SUBSTATIONS

Totsl of Direct Cost

LAND AQUISTTION AND COMPENSATION
ADMINISTRATION EXPENSES
GNOINEERING SBRVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3 68,200
m3 63,200
m3 54,000
m3 65,000
m3 16,300
on 4,250
LS.

m3 7,000
m} 7.000
m3 2,000
m3 2,000
oo 60
LS.

mZ 4,000
m 0
m 9
ton 4,500
wa 730
ton 3,400
Wty 4300
MVA ™
en 5
LS

LS

Ls

LS

S L

150
6100
10.00
250.00
140.00
1,500.00

3.50
6.00
10.00
140.00
1,500.00

1,100.00

600,000.00
50,000.00

3,000.0¢
7,000.00

18,700.00
20,400.00
2,90000

46,000.00

238,700
49200
210,000
16,250,000
2,262,000
6,375,000
5292980

4,400,000

3450000

22,500,000
5,250,000

63,580,000
87,720,000
2,041,600

2,990,000

1045338 657

31,257 850

BHL.800

4,400,000

3,450,000

27,750,000

152,341,600
2,950,000
850,681,835

42,534,092
3506318
59,547,728

85,068,184

1046338657



B/Q of BR-4

(EL.. R07.0}

Excavation

=23 -

liem No. Work ltem Unit Quantity Unit price Amount
BC(USS) EC{USSy
1.00 PREPARATORY WORKS LS. 69,766,259
{10 % of Civil Works)
200 CIVH. WORKS
210 DIVERSION TUNNEL
Open Excavalion of Inle1 &Ouilet
Open cxcav_a\lm.common m3 20,000 150 70,000
Open cxcavation,westhered rock m3 20,000 6.00 120,000
© Open excavation hard reck m3 30,000 10.00 309,000
Conerete of Enlet &Owtlet m3 10,060 140.00 1,400,000
“Tinnel Excavation m3 321,400 35.00 17,677,000
“Tunnek Concrete n3 895,200 160.00 15,232,000
Reinforcement bar ml 2,100 1,500.00 3,150,000
Plug Concrete it 2,140 160.00 1,456 000
Quhers (20%) LS. 7,831,000
Subotel 47,286,000
2.20 COFFER DAM
Iacavation .
Excavalion,common m3 474,000 3.50 1,676,500
Embankmen? .
Embankmers,core m3 574,000 5.00 4,870,000
Embanament,filter m3 233,000 10.00 2,336,000
Embankment,ock ml 6,144,000 6.00 356,864,000
Ouhers (20%) LS. . 9,148,100
SubAoist 34,888,600
2.30 MAIN DAM .
Excavation
Bxcavslion,common m3 1,295,000 3.50 4,532,500
Excavation,weatherad rock m3 318,600 6.00 1,908,000
Excevation hard ml 3,781,000 15.00 372,810,000
Embenkment
E£mbankment,core m3 6,199,000 5.00 30,995,000
Embankmert filier m3 1,352,000 i0.00 13,520,000
Bmbsnkment,sock m3 45,584,000 6.00 273,504 000
Curlain Grouting m 82,000 70.00 5,740,000
Censolidation Grouting m 16,100 S0.00 1,449,000
Others (10%) LS. 35,995,850
Subtoral 406,404,350
AR SPILLWAY
Bxcavation
Hxeavation,common m3 287,000 350 1,004,500
Excavation,weathered rock m3 426,000 5.00 2,556,000
Excavation hard rock m3 6,567,000 10.00 65,670,000
Congcrete m3 100,700 140.00 14,093,000
Reinforcement bars 105 3,050 1,500.00 4,573,000
Others (20%) LS. 17,580,700
Subiotal 105,484,200
250 WATERWAY
2.51 INTAKE
Excsvalion
Excavation,common ml 10,400 3.50 36,400
Excavation,weathered 1ock 3 10,400 6.00 62,400
Excavationhard reck 3 13,900 1600 139000
Concrele,open struciuse m3} 15,600 140.00 2,184,000
Reinforcement ton 470 1,502.00 405,000
Cthers (20%) LS. 625,360
Subtatal 3,752,160
252 HEADRACE TUNNEL
" Excsvalionunnel m3 266,000 55.00 14,670,000
Conerete, lunnel m3 79,000 180.00 12,610,000
Reinforcement ton 800 1,500.00 1.?.00.900
Consolidation grout m 10,90 20.00 $B1,060
Custsin grous m 1,500 T0.00 105,000
Bacidili grout m? 2,000 200.00 400,000
Oihess (20%) LS. 5,991,200
Subrotal 35,947,200
253 PENSTOCK
" Excavitionunncl ®3 £9,000 55.00 + 3,795,000
Congrete,tunnel m3 14,400 160.00 2,304,900
Reinforceanent ton 300 1,500.00 450,000
Curtain geout m 2,000 L 70.00 140,000
‘Backtl grout m3 900 200.00 180,000
Others (20%)} LS. : 1373800
Sutagial 8,292,800
2460 OPEN POWERHOUSH



270

280
250

.00

4.00

5.00

600
To0
8.00

.00

Brcavation common
Excavation seathered rock
Baxcavation hard tock
Concrele, subsirucaire
Concrete, second stage
Reinforeemeny
Others (20%)

Sublerat
TAILRACE
Bacavation
EBxcavslion common
Brcavatinn,weathered rock
Bxcavation hasd rock
Concrele, strecluee
Reinforcament
Chers 20%)

Subtotrl

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New construction

Upgraded
Subrotal
METAE WORKS
Pensiock stesl pipes
Gutes
Subtotal
OENERATING EQUEPMENT
Purbines
Genereiors
Trensformers
Subtotal
TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cost

LAND AQUISHTION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

wl
m3
m3
m3
M3
ton
LS.

m3

ml
m3
ton
L8

23

Ls

-24 -

75200
75,200
100,200
71,600
17,900
4,650

8,000
10,000
2,400
0

4,500

Zo

$,200
820

3,500
4,300
850

350 263,200

6.00 451,200
10.00 1,002,000
250.00 17,900,000
140.00 2,506,000
1,500.00 6,915,000
5,819,480

1.50 28,000

600 48 0
10.00 100,000
140.00 35,000
1,500.00 105,000
123,400

1,100.00 4,950,000
£00,000.00 0
£0,000.00 3,450,000

500000 314,000,000
TFO0000 5,750,000

1870000 72,93000
WANL0  9R520000
2.700.00 2,295,000

4500000 2,590,000

1,218,105,734

34,916,880

140,400

4,950,000

3,450,000

36,740,000

173,145,000

2,990,000

988,703,845

49435192
9,837,038
69,209,269

98,870,285

1,215,105,734



B/} of BR-4 (EL. 814.0)

Item No. Woik Item Lt . Quastity Unlt price Arnoust
. - BC{USS) F.C.(USS)
1.00 PREPARATORY WORKS LS. 77,258,951
] (10 % of Civil Works)
203 CIYiL WORKS
2.10 DIVERSION TUNNEL
Open Excavation of Ialer &Ouilet .
Open excavation common mi 20,000 330 70,000
Ogpen excavation,westhered 1ok m3 20,000 6.00 120,000
Ogpen excavation hasd rock m3 30,000 10.00 300,000
Concrele of Infet &Outlet ™3 10,090 140.00 1,400,000
‘Tunnel Excavation m3 340,700 55.00 18,738,500
Tonne] Conciete m3 100,900 160,00 16,144,000 .
Reinfercament bar m3 2,200 §.500.00 3,300,000
Plug Concrete m3 2,100 18¢.00 - 1,456,000
Others (20%) LS. 8,305,700
Subiotsl - 49,834,200
2.0 COFFER DAM
Excavalion
Excavation,common m3 419,000 3.50 1,676,500
Embankment .
Embanlemnent,core m3 14,000 500 4,870,000
Embanksneat filter w3 233,000 © 1000 2,330,000
Embakmers,iock m3 . 6,144,000 6.00 36,864,000
Others (20%} LS. 9,148,100
Sutxotal 54,858,600
2.30 MAIN DAM
Excavation
Excavation,common m3 1,427,000 3.50 4,994 500
Excavation,weathered vock m3 352,00 $.00 2,112,000
Excavasion hard m3 4,269,000 10.00 42,690,000
Embankment
Embenkment,core ml 1125000 300 35,625,000
Embankment filter m3 1,549,000 10.00 15,490,000
Embankment,rock m3 53,035,000 §.00 318,210,000
Custain Grouting m 98,600 70.00 6,502,000
Consctidation Grouting m 19,400 2000 1,746,000
Others (10%) LS. 42,776,950
Subtotal " 470,585,850
240 SPILLWAY
Excavation
‘Excavation ,comman m3 279,000 3.50 976,500
Bxcavation,weathered rock m3 410,000 6.00 2,460,000
Excsvation haid rock m3 5,880,000 1000 58,800,000 .
Concreie : m3 110,900 140.00 5,526,000
Reinforcament barg . 3350 1.500.00 525000
Others (20%) LS. 16,557,500
Subtotal 99,345,000
250 WATERWAY
2.51 INTAKE
Excavation
Excavation,common m3 12,200 3.50 42,700
Excavalion weathered rock m3 12,200 600 73,00
Brcavation hard rock m3 16,300 10,00 163,000
Concrelz,open struchare m3 18,300 140.00 2,562,000
Reinforcement 100 550 1,500.00 825,060
Onhers (20%) LS. 733,180
Subtetal 4,399,080
2.52 HEADRACE TUNNEL
Iixcavation umnel ‘m3 305,400 55.00 16,797,000
Concrete, tuinnel ™3 90,500 160.00 14,430,000
Reinforcement ton 910 1,500.00 1,365,000
Consolidetion grout it 12,000 90.00 1,080,000
Curtain grout . m 1,600 F0.00 112,000
Backfill growe m3 2,500 200.00 500,000
Orhers (20%) LS. 6,866,800
' . Sultotal 41,200,800
2.53 PENSTOCK
. Excavation unrel m3 86,900 ' 5500 4,779,500
Concrete,iunnel m3 17200 160.00 2,152,000
Reinforcement lon | 150 150000 525000
Curtain grout m 1,600 70.00 112,000
Backfill grout m3 2,200 200.00 440,000
Olirers (20%) LS. 1,721,700
Subtatal 10,339,200
260 " GPEN POWERHOUSH

Excavation

-25 .



270

2350

250

.00

4.00

5.00

500

7.00

.00

9.C0

Excavalion common

Bucavat|og,weathered sock

Excavation.hard rock
Conirete, substucture
Concrele, secend stage
Reinforcement

Chhees O%Y
Subtola)
TAILRACE

Bacavain
Excavation,common

Excavation,weathenzd rock

Brcavation frand rock
Concrele, siruclure
Reinforcement
Others {20%)

Subiotat

ARCHITECTURAL BUILIANGS

ACCESS ROAD

New construction
Upgraded

Subiotal
METAL WORKS

Penstock stecl pipes
Gates

Sulbotal
GENERATING EQUIPMENT
Turbines
. Generators
Transfomers
Subiotal
TRANSMISSION LINES AND
SUBSTATIONS

“Total of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m2
m3

m3 .

sn3
ton

L8

m3

m3
m3
ton

LS.

m2

i
ton

MVA

L B &R

26 -

88,700
88,700

118,200
84,400

21,100

5,500

10.000
ED,000
13,000
2,600
8o

5,000

7,900

950

4,700
5.800
Loi8

350
1000
250,00

140.03
1,500.00

250
1000
140.00
1.500.00

1,100,060

600,000.60
50,000.00

5,000.00
7,000.00

18,700.00
20,400.00
2,500.00

46,000.00

310450
532,200
1,182,600
21,100,000
2,954,000
8,250,000
§.865,130

3,500,000

]
3,450,000

39,500,000
6,650,000

87,850,000
118,320,000
2,545,000

2,590.000

1,373532,957

41,194,380

850,800

5500000

3,450,000

46,150,000

208,755,000
2,990,000
1116693451

55,334,673
11,166,935
78,168,542

111,669,346

1,373,532,957



-7 -

B/Q of BR-5 (EL. 731.0)
Trem No. Work dlem Unit Crantity Unit price Amount
F.C.(US$) F.C.(USS) o LCRRps)
100 PREPARATORY WORKS LS. 53,191.946
(10 % of Civil Works)
2.00 CIVIL WORKS
2.10 DIVERSION TUNNEL
Open Excavation of Injel &Oullet
Open excavation,common m3 15,000 3.50 32,500
Open excavation,westhered rock m3 15,090 6.00 90,000
Open excavationhard rock m3 25,000 1000 250,000
Concrete of Inlet &Omlet m3 -.7,000 4000 S80,000
‘funnel Gxcavasion m3 340,700 55.00 18,738,500
Tunnel Concrele m3 100,909 160,00 - 15,144,000
Reinforcement bar m3 2,200 1,500.00 3,300,000
Plug Concrete m3 5,100 160.00 1,456,000
Others (20%) LS. 8202200
Subtotal 49,213,200
2.0 COFFER DAM
Excavation .
Excavation,commen m3 283,100 3.50 990,850
Embankment .
Embanienent,core m3 536,600 500 2683000
Embankment,filter m3 130,600 10.00 1,306,000
Embankment,ock m3 3,115,600 6.00 18,693,600
Others (20%) LS. 4,134,650
Subtotal 25,403,140
230 MAIN DPAM
Excavation
Excavalioncommoen m3 1,042,000 3.50 3,647,000
Excavelon,weathered rock m3 198,500 6.00 1,191,000
Excavationhard m3 743,800 16.00 7.438,000
Embarkment
Emtbankment,oore i3 5,808,800 5.00 29,044,000
Embankment,filter m3 1,258,560 10.00 12,585,000
Embankment,rock m3 40,091,000 6.00 240,546,000
Cunsin Grousing m 90,000 T0.00 6,300,000
Consolidation Grouling m 20,000 020.06 1,800000 .
Others (E0%) LS, 30.255,100
Subtotal 332,506,100
240 SPILLWAY
Excavation
Brcavation,common m3 283,400 3.50 1,624,900
Excavalion,weathered rock m3 385,200 £.00 2,311,200
" Bxcavationhard rock m3 2,059,500 1000 20595000
Concrele w3 111,400 140.00 15,596,000
Reinforcament bars om 3,400 1,500.00 5,100,000
Oners (20%) LS. 8925820
Subxotal 53,554,920
250 INTAKE and INTAKE TUNNEL
Excavaticn
Excavalion,common m3 9,600 3.50 33,600
Excavation,weathezred rock m3 9,800 6.00 57,600
Excavation hard rock m3 12,700 10.00 127,000
ConCieae,open SURICIUTE m3 14,400 150.00 2,016,000
Reinforcement ton 430 1,500.00 645000
Orhers 20%) LS. 575840
Subroal - 3455040
2.60 " HEADRACE TUNNEL
Bacavation,hinnel m3 - 162,500 55.00 8,937,500
Cancrete, tunncl m3 48,400 160:00 7,744,000
Reinforcement o0 430 1,500.00 735,000
" Consolidativn grout m 7,000 20.00 630,000
Curlain grout m 1,400 0.00 98,000
Backfill growt m3 600 200.00 120,000
Others (L0%) LS. 3,652,900
Subtotal 21,917,400
290 - PENSTOCK
Exuvmim,lml m3 45,700 55.00 2,578,500
Cencrete,unrc m3 10,500 160.00 1,680,000
Reinforcemen ton 210 1,500:00 315,000
Cutzin grout m 0 70.00 o
. Backfiil grout m3 300 200,00 60,000
Others (20%) LS. 946,100
Subigtat 5,680,200
2.15 OPEN POWERHOUSE
Excavation ) : L .
Excavation common ml .. 77,900 330 272650
Excavalion,weathered rock m3 77,900 . 6.00 467,400
Excayatiot hard rock m3 103,800 10.00 1,038,000
Concretz, substniclure m3 74,100 250,00 18,525,000



.16

Lt

3.00

4900

3.00

6.00
7.00
8.00

9.00

Concrals, serond s1ags
Reintorcement
Cihers Q0%)

Subsotsl
TAILRACE

Excavation
Excavetion, comman
Excavation,weathered rock
Bxcsvation hed nock
Conereiz, stanciute
Reinforcernent
Others {20%)

Subtotal

ARCIITECTURAL BUILDINGS

ACCESS ROAD
New construction
Upgrated
Subtotal
METAL WORKS
Penstock steel pipes
CGates
Subtos]
GENERATING EQUIPMENT
Turhines
Generators
Trmsformers
Subrotal
TRANSMISSION LINES AND
SUBSTATIONS
Tott] of Direct Coxt

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

™3
ton

LS.

28

g3

o

MVaA

E B B &

-28 -

18,599 14000 2,590,000

4,800 1,500.00 7,200,000
6,018,610

8,000 350 28,000
8000 £.00 48 000
12,000 10.00 120,600
2,700 140,00 37800
85 1,500.00 120,000
138,800

5,000 L0000 5500000
0 600,000.00 0

69 50,000.00 2450000
11,000 500000 55,000,000
760 TH00.00 5,220,000
3,900 1870000 72,930,000
5.100 2040000 104,040,000
928 2,600.00 2,415,400
45 46,000.00 2,070,000

0

0

0

0

0

1,028,160,451

36,111,660

832,800

5500000

3,450,000

50,320,000

179,385,400
2070000
835,902,806

41,795,140
8,359,028
58,513,196

$3,530,281

1.028,160,451
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B/} of BR-5 (EL. 737.0)

lem No. Work Itein Unix Quanlity Unit price Amount
F.C.(USS) F.CLUSS) L.C.(NRps}
1.0 PREPARATORY WORKS LS. 57145808
{10 % of Civil Works)
2,00 CIVIL. WORES
216 DIVERSION TUNNEL,
Open Excavation of Inlet £0uila
Open excavalion comsmon m3 15,000 150 52,300
Open excavation,weathered rock m3 15,000 6.00 90,000
Open excavition hard rock m3 25,000 10.00 230,000
Concerete of Inlet &Outlet m3 7,000 £40.00 980,000
Tuane] Excavation ml 346,400 55.00 20,152,000
Tunnel Congeete m3 108,500 160.00 17,360,000
Reinforcement bar m3 2300 1,500.00 3,450,000
Plug Concrele m3 9100 160.00 1,456,000
Otvers (20%) LS 8,758,106
Subtoral 52,548,600
220 COFFER DAM
Excavation .
Fxcavatioagommon m3 283,100 3.50 550,850
Embaskrnent
Embankment,core m3 535,600 5.00 2,683,000
Embakmentfilier m3 130,60G 10.00 1,306,000
Embenkment,tock mi T 15600 600 18,693,600
Onhers (20%) LS. 4,134 550
Subtotsl 28,408,140
30 MARN DAM
Excavalion
Excavalion, common m3 1,120,100 3.50 3,920,350
Excavation,weathered rock m3 06,600 600 1,239.600
Excavation hard m3 3,00 1000 7.737000
Embarkment
Embsnlment,core m3 6,198 500 5.00 30,992,500
Embsnkment,filter m3 1,340,700 10.00 13,407,000
Embankment,rock m3 43,467,200 6.00 260,803,200
Curain Gronling m 100,000 T0.00 7,000,000
Consolidation Giouting, bl 25000 90.00 225000
Othess (10%) LS. . 32,714,965
Subtoral 360,084,615
240 SPILLWAY
Excavation
Breavation common m3 245,200 3.50 858,200
Excavstion, weathered rock 3 326,500 6.00 1,661,400
Excavationhard rock m3 1,844,500 10.00 18,445,000
Conaacte wi 112,600 £40.00 15,764,000
Reinforcernent bars wm 3,400 1,500.00 3,100,000
Ctirers (20%) LS. 8,425,720
Suiota) 50,554.320
250 " INTAKE and INTAKE TUNNEL
Excavasion
Bxcavation common m3 11,000 3150 38,500
Excavation, westhered rock m3 11,000 6.00 66,000
Excavation hard rock m3 14,600 16.00 146,000
Concrele,open sHucare m3 16,400 140.00 2,296,000
Reinforcemment oh 500 1,500.00 T50,000
Others (20%) LS. 659,300
Subtaist 3,955,200
2.60 HEADRACE TUNNEL
Excavation tunnel m3 192,900 55.00 10,609,500
Concreie, hmnsl m3 57,100 160.00 9,136,000
Reinforcement 1o 570 1,500.00 855,000
Consolidation grout m 7,600 50.00 634,000
Curtain giout m 1,500 T0.00 105,000
Backfill gromt m3 720 20000 - 144,000
Others @0%) LS. 4,306 760
Subiozal 25,840,200
.90 PENSTOCK
Excavation,tunnel m3 55,600 55.00 . 3,058,000
Concretetunnel m3 11,200 160.00 1,792,000
Reinforcement on 240 1,503.:00 360,000
Curain grour m 0 70.00 o
Haclkfill grout m3 350 200.00 0,000
Cihess (20%) LS. 1,056 003
Subxotal 6,336,000
2.15 OPER POWERHOUSE
Excavation
Bxcavation,common m3 92,000 15 322,000
Excavation,weathered rock m3 92,000 6.00 552,000
Excavation hard rock ml 122,700 10.00 - 1,237,000
Concrele, substruclure m3 87.700 250.00 21,925.000



Li6

FAY

2.13

3.00

4.00

300

500

700

800

2.00

Concrete, second singe
Reinforcernent
Dthers 20%)

Subtotat
TAILRACE

TExcavation
Excavetion,common
Excavation,weathered rock
Brcavalion hard reck

Congrele, sinsctune

Reinforcemant

(hhers (20%)

Subtotal

ARCHITECTURAL BUILBDINGS

ACCESS ROAD
New consinretion
Upgraded
Sublotal
METAL WORKS
Penstock steel pipes
Gates
Sublotz!
GENERATING EQUIPMENT
Turbines
Genzrators
Transionmers
Subtotal
TRANSMISSION LINES AND
SUBSTATIONS
Tatal of Dipect Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PRYSICAL CONTINGENCY

GRAND TOTAL

m3

LS.

m3

m3
m3
ton

LS.

m2

g%

E b & B

$5§

-37 -

21,900
5,700

10,000
10,000
15,000

3,000

6,000

12,800
890

4450
5,700
L110

45

140.00
1,500.00

150
6.00
10.00
140.00
1,500.00

L160.00

600,000.00
50,000.00

5,000.00
7.000.00

18,10040
20400.00
2,440.00

46,000.00

3,066 000
8,550,000
7,128,400

35,000
60,000
150,000
420000
135,000
160,000

6,600,000

0
3,450,000

64,000,000
6,230,600

83,215,000
116,230,000
2,708,400

" 2,070,000
it

1,123,183 457

42,770,400

260,000

6,600,000

3,450,000

70,230,000

202,203,500

2,070,000

913,157,283

45,657,864

913151
63,921,010
91,315,728

£,123,183,457
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B/Q of BR-3 (EL. 753.0)

Ttem Neo. Work [tem Unijt Quantity Unit price Aot
FC.(USS) E.C(UI85) LCAN.Rps)
£.00 FREPARATORY WORKS LS. 67,274,595
{10 % of Oivil Works)
200 CIVIL WORKS
2.10 - DIVERSION TUNNEL
Open Tixcavation of Inlet & Ouotler
Open excavation,common ml 15,000 350 52,500
Opén excavation,weathered rock w3 15,000 6,00 90,060
Open excavation hard rock m3 25,000 10.00 256,600
Conerele of Inlt &Oullet m3 T.000 140.00 980,000
Tupne) Excavation md 5,700 £5.00 24,213,500
Tunnel Concrele m3 114,200 160.00 18,272,000
Reinforcement bar md 2450 1,500.00 3,675,000
Plg Concretz m} %160 160.00 1,456,600
Others (20%) LS. 9,197,800
Subtotal 55,186,800
20 COFFER DAM
Excavrion . R
Excavation $emmon mi 283,100 3.50 990,850
Embenkment
Embankment,core w3 536,600 500 2,683,000
Embaiionend il w3 130600 1000 1,306,000
Embaskment,rock m3 3,115600 600 18,693,600
Others (20%) LS. 4,734,690
Subtoiel 28,403,140
230 MAIN DAM .
Bxcavation
Excavation common m3 1339500 350 4,639,650
- Bxcavition,weathered rock. ml 233,300 6.00 1,3%99.400
Bacavation hard m3 910,100 1000 9,101,000
Embeskment i
EBmbankment,corz. m3 T 443,100 500 37,313,500
Embankmenttiltes m3 1607300 1000 16,071,000
Embanionenttxck m3 54,915,900 6.00 329495400
Curnzin Gmuung . m 110,600 70.00 7,700,000
Consclidation Grouting m 30,000 90.00 2,700,000
Othens (10%) LS. ADRAT435
Subtolal 449,321,785
240 SPILLWAY
Excavatlon
Excavation common m3 165,200 350 578,200
BExcavation,weathered rock ml 290,000 6,00 1,740,000
Bxcavationhard rock m3 1,607,000 10.03 16,070,000
Concrete w3 116,400 140.00 16,296,000
Reinforcernent bars tom 3,500 1,500.00 5,250,000
Oehers (20%:) LS. 7,986 840
' Subtotal 47,921,040
250 INTAKXE and INTAKE TUNNEL
Excavation :
Excavation commen m3 11300 3.50 46,550
Excavation,weathtred rock. m3 13,300 6.00 79,800
Excavation herd rock ml 17,200 10.00 171,000
Corcrelo,open siruclure m3 20,000 140.00 2,500,000
Reinforcement ton - 600 1,500.00 900,000
Orhers {203} LS. : BO05H
Subiotal 4,804,020
2.60 HEADRACE TUNNEL
Excavation,umnel m3 209,000 5500 11,455,000
Conerete, imnel mi 61,800 160.00 9,883,000
Reinforcement ton 620 1,500.00 930,000
Consalidetion groat m 190G 23,00 HLI)
Curiain gron m 1,600 0.0 112,000
Backhll grout m3 200 200.00 160,000
Others (20%) LS. 4,659,200
" Sutkotal ¥7.955200
290 PENSTOCK
Excavation mnpet m3 62500 55.00 3,459,500
Concrete, binpe] m3 £2,000 16G.00 1,920,600
Reinforcemant ton 150 1,500.00 375,000
Curiain grout m 0 0.0 0
Backfili grout m3 400 200.00 20,000
Orers 20%) LS. 1,166,500
Subtotal 7,001,400
2.15 " OPEN POWERHOUSE
Bxeavation ;
" Excavalion,common m3 109,400 350 182,500
fixcavation,weathered rock m3 109,400 . 600 656,400
Excavationhatd sock w3 145000 1006 © 1459000
Congrels, substructure m3 104,200 250.00 26,050,000

233 -



216

207

2.18

300

- 400

500

6.00

700 -

8.0

9.00

Concrete, second stage:
Reinforcement
Others (20%)

Subronal
TAILRACE

Excavation
Excavation,common
Excavation,weathered rock
Excavation haed rock

Concrele, simcture

Reinforcement

Othess (20%)

Sublotsl

ARCHITECTURAL BUILDINGS

ACCESS ROAD
New construction
Upgreded
Subtotal
METAL WORKS
Pensiock steel pipes
Gages
Suboral
GENERATING EQUIPMENT
TFurbines
Genersiors
Transformers
' Sulxotat
TRANSMISSION LINES AND
SUBSTATIONS

Totxl of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGEINEERING SERVICES

PHYSICAL CONFINGENCY

GRAND TOTAL

m3
nl

n}
ion

LS,

m2

ER-S

fon

MVA

e BB

-3 -

26,100 140.00 1,654,000

6,300 1S0OS0 10200000
BABDASD

12,000 350 42,000
12,000 600 72,000
20000 w00 200,000
4,600 14050 560,000
120 - 1,50000 180,000
210,800

7,000 1,100.00 7,700,000
0. 600,000.00 0

69 5000000 3450000
15300 500000 76.500,000
1050 70000 7350000
5,100 1870000 95370000
£400 2040000 130360000
1340 244000 3,269,500
45 46,000.00 2,070,000

o

o

i

0

1]

131,536,872

50,882,760

1,264,800

7,700,000

3,450,000

" 83,350,000

229,199,660
2,070,000
1,06$,290,140

53,314,507
10,662,901
74,640,310

106,629,014

1,311,535 872
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B/Q of BR-6 (Draft Rate 0.33)

Tiem No. Work Ttem Urit Quantity Uniprice . Amount
FC(USS)  ECUSY)
oo PREPARATORY WORKS LS. 4,085,148
{10 % of Civil Works)
200 CIVIL WORKS
210 INTAXE DAM
Open Excavation
Open excavalion common m3 16,900 3.50 59,150
Open excavation,weathered rock [) 18,900 6.00 101,500
Open £xcAvation hard rock m3 22,500 10.00 225,000
Corcreie .
Mass concrete m3 30,400 90,00 2,736,000
Reinforced concrele m? 11,900 140.00 10,066,000
Reinforceinent bar ton 2,200 1,500.00 3,300.000
Cunain grouting m 3.900 70.00 213,000
Coensolidation grouting m 2,800 90,60 275,000
Orhers 20%) L.§. 3,397,110
Subtotal 20,382,660
20 DESANDING BASIN
Excavarion tunnel m3 61,700 45.00 3,393,500
Concrete, tunnel m3 14,800 160.00 2,384,000
Reinforcement bars 1om 150 1,500.00 225000
Othess (20%) LS. 1,200,500
Subtotal 1,203,000
30 WATERWAY
N INTAKE
Excavalion
Excavglicn,common m3 1.300 3.50 4,350
Excavstion,weathered tock m3 1,300 5.00 7800
Excavetion hard rock m3 1,700 10.00 17,000
Contrete,open strociure m3 1,900 140.00 266,000
Reinforcement " ton 60 1,500.00 20,000
Cthers (20%) LS. 71070
Sulbxotz 462420
232 HEADRACE TUNNEL
Excavation sunnel m3 51,400 55.00 2,827,000
Concrete, tanel m? 18,200 160.00 2,912,000
Reinforcement tor: 200 1,500.00 300,000
Consolidelion grout m 7,400 90.00 666,000
Curtain grout -] 200 T0.00 14,000
Backfill growt m3 940 200.00 132,000
Others 20%) LS. 1,381,400
Subxoral 8,288,400
233 SURGE TANK
Excavation, shaft m3 1.200 55.00 396,000
Concrete, shall m3 2100 160.00 336,000
Reinforcement ton 60 1,500.00 90,000
Consolidation grout m 200 $0.00 18,000
Chers (20%) LS. 168,000
Subtotal 1,003,000
234 PENSTOCK
Excavation,zmnel m3 3,700 55.00 203,500
Concrete,tunnz] m3 1,800 160.00 - 304,000
Reinforcement won 40 1,500.00 60,000
Curtain grost m 200 70.00 14,000
Backfill grom m3 90 200.00 18,000
Others (20%) LS. 119,500
Subtotat 719400
240 OPEN POWERHOUSE
Excavation
Excavation,common m3 5,500 .50 19,250
Excavation,weathered rock m3 5,500 6.00 33,000
Bxcavation hard rock m3 7,400 10.00 74,000
Concrele, substrucinge m? - 5,300 250.00 1,325,000
Concrete, sccond stage m3 1,300 140.00 182,000
Reinforcernent on 340 1,500.00 510,000

234 -



250

260

2710

3.00

4.0

3.00

6.00
100
800

200

Others (20%)
Sublotal
TAILRACE

Bxcavation
Excavation,commeon
Bacavation,weathtted rock
Excavationhard rock

Concrele, siniciure

Reinforcement

OCthers 20%)

Subtotsl

ARCHITECTURAL BUILDINGS

ACCESS ROAD

New construction

Upgraded
Su'btotal
METAL WORKS
Penstock neelt pipes
Gatcs
Subtotsl
GENERATING EQUIFMENT
" Tusbines
Gengrators
Transformers
Sutitotal
" TRANSMISSION LINES AND
SUBSTATIONS
Total of Direct Cast

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ERGINEERING SERVICES

PHYSICAL CONTENGENCY

GRAND TOTAL

L&

m3
m3
ml
m3

LS.

g8

kB ob

.37 -

1,500
1.500
2,100
800
25

2,500

80

850
100

1.50
10.00

140.00
1.500.00

1,160.00

600,000.00
$0,000.00

500000
T7.000.00

18,700.60
20,400.00
4.500.00

46,000.00

428,650

5250
9,000
21,000
Fi2,000
37,500
36,950

2,750,000

48,000,000
3,450000

4,250,000
700,60

5,236,000
12,852,000
239,200

6,592,000

154,000,789

2,571,900

221,700

2,950,000

51,450,000

4,950,000

18,327,200
6,992,000
129,482,428

1,204,124
1,204,124
9,052,870

12,941243

154,000,783



B/Q of BR-6 (Draft Rate 0.50)

-38 -

liem No. Work lein Unlt Quampy Unit price Amount
R.C.(USS) F.C.(USS)
1.00 PREPARATORY WORKS LS, 3,381,714
{10 % of Civil Works)
200 CIVIL WORKS
2.10 INTAKE DAM
Open Excavation :
Open gxcavation,common m3 15,300 3.50 53,550
Open excavation,weathered rock m3 15,300 6.00 91,800
Opn cacavationhard rock m3 20,400 10.00 204,900
Concrels
Mass concrete m3 28,400 20.00 2,556,000
Reinforced concrele m3 §8.,200 140.00 9,548,000
Reinforcement bar ten 2,100 1,560.00 3,150.000
Curtain grouting n 3,600 10.00 252,000
Consolidation grouling m 2,500 90.00 225,000
Others (20%) LS. 3,216,070
Subiotal 19,295,420
2.40 DESANDING BASIN
Excavationmnmel m3 41,300 55.00 2,271,500
Concrese, mnnel m3 +0,00¢ 160.00 1,600,000
Reinforcement bars “tom 100 1,500.00 150,000
Othess (20%) LS. 804,300
Subtowal 4,825300
250 WATERWAY
231 INTAKE
Excavation
ExcAva1ion, common m3 1,000 350 3,500
BExcavation,weathered rock m3 1,009 6.00 6,000
Excavationad rock m3 1,300 10.00 13,000
Concrets,open structurs m3 1.500 140.00 210,000
Reinforcement ton 50 1,500.00 75,000
Others 20%) LS. 1,500
Subtotal 369,000
252 HEADRACE TUNNEL
Excavation unnzl m3 36,500 55.00 2,007,500
Conerele, tumnel m3 13,400 160.00 2,144,000
Reinforcement ton 140 1,500.00 210,000
Consolidation grout m 5,200 90.00 558,000
Curtain grout m 180 T0.00 12,600
Backfill gromt m3 150 200,00 150,060
Others (20} LS. 1016420
Sublotst 6,098,520
2.53 SURGE TANK
Excavation, shaft m3 4,800 55.00 264,000
Concrete, shafi m3 1,400 160.00 224,000
Reinforeement ton B2 1,%00.00 90,000
Consolidation grout m 150 20.00 13,500
Others (20%) LS. 118,300
Sultotal 709,800
2.5 PENSTOCK
Excavationmanel m3 2.600 55.00 154,000
Concrete,umncl m3 1,650 160.00 264,000
Reinforcement ton 30 1,500.00 T 45000
Curtain groul m 150 70.00 10,500
Bacidiil grout w3 90 200.00 16,000
Others (20%) LS. 6,700
Subtoral 580,200
260 CPEN POWERHOUSE
Excavation
Bxcavation,commen m3 3,700 350 12,950
Excavation,weathered rock m3 3,700 5.0 22!200
Excavalion hard rock m3 4,900 10.00 49,000
Concrete, substruchure m3 3,600 250.00 900,000
Concrete, seoond stage m3 900 140.00 126,000
Reinforcement 101 230 1,500.00 345,000



270

280

pA ]

3.00

£.00

0

6.00
700
800

9.00

Oﬁ‘!trl (20%)
Subteral
TAILRACE
Excavation
Excavation,comman

Excavation,weathered rock
BExcavation hard rock

Concrete, straciure
Reinforcement
Chhers (20%)

Subtotal

ARCHITECTURAL BUILDINGS

ACCESS ROAD

* New conslruction
Upgraded

Subiotal
METAL WORKS

Penstock steel pipes
Gates

Subtows]
GENERATING EQUIPMENT
‘Tusbines
Generators

Transfonners

Subtowl

TRANSMISSION LINES AND
SUBSTATIONS

Toial of Disect Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3
m3
w3
m}

LS.

m2

55

558

E B & &

A

291,030
1,300 150 4,550
1,300 6.00 1,800
1,800 10.00 19,000
700 140.00 98,000
¢ 1,500:00 30,000
31,870

2,000 1,100.00 2,200,000
80 0000000 48,000,000
69 50,000.60 3,450,000
800 5,000.00 3,000,000
70 7,000.60 450,000
200 18,700.00 3,740,000
500 20,400.00 10,200,000
a5 5,000,00 175,000
152 4600000 6992000

a

)

o

o

137,380,556

1,746,180

191,220

2,200,000

51,450,000

3,490,000

14,115,000
6,992,000
115,445,854

LIS44SS
1,154,459
8,081,210

11,344,585

137380506



B/Q of BR-6 {Draft Ratc 0.67)

Tem No. VoK Tiem Unit Quantity Unit price Amgant
RCAUSH)  FCAUSH

100 PREPARATORY WORKS LS. 2,849,538
{10 % of Civil Works)

200 CIVIL WORKS

210 INTAKE DAM
Open Bacavation
Open excavation,common mi 13,700 150 47,950
Open excavation, weathered rock m3 13,700 6.00 £2,200
Opea excavationhand ek ml 18,300 10.00 183,000
Concrete
Mazs concrete m3 26,300 20.00 2, %7000
Relnforced conerels m3 623,000 140.00 - £,820,000
Reinforcement bar o 1,900 3,500.00 2850000
Cursain grouting m 3,400 70.00 238,000
Consolidation grovling m 2,500 90.00 225,000
Others (20%) LS. 2962630
Subeotal 17,775,180
240 DESANDING BASIN
Bicavation,nmpel - m 31,000 5500 1,705,000
Concrete, tunnel m3 7.500 160:00 1,200,000
Reinforcement bars ton 15 1,500.00 112,500
Orhers (20%) LS. 603,500
Subkoral 3,621,000
50 WATERWAY
251 INTAKE
Excavation
Bicavation,common m3 980 .50 3,150
Excavation,weathered rock m3 300 600 3,400
Excavation hard rock. omd 1,200 1000 12,000
Concreieopim sircse w3 1,300 14000 152,000
Reinforcement o 40 1,590.00 60,000
Grhers 20%) LS. 523510
Subtoul 315,060
2.52 HEADRACH TUNNEL
Excavation tonre] m3 24,200 5500 1,331,000
Concrete, wnmel 3 9,300 160:00 1,488,000
Reinfoicement ton 100 1,300.00 150,060
Comsolidation growt m 5.000 90,00 450,000
Curain geoat m 150 70.00 10,500
Bacidifl grows ml 700 200,00 140,000
Others (26%) LS. TIIZ0 -
Subteuad 4,283,400
253 SURGE TANK
Excavation, shaft m3 3,800 3$5.00 198,000
Cosicrete, shaft m3 1,100 160.00 176,000
Reinforcement ton ag 1,500.00 60,000
Consolidation grout m 120 " 60,00 10,800
Cnhers (20%) LS 23,560
Subtotal 533,760
2.5 PENSTOCK
Excavationumnef 3 2,300 ’ 35.00 126,500
Conerele,tunnel m3 1,459 160.00 232,000
Reinforcement ton an 1,500.00 45,000
Custain grout m 130 7000 9,100
Backhit grow m3 40 20000 2000
Others (20%) 1.8, 84,120
Sublots] ’ 504720
2.60 QPEN POWERHOUSE
Excavation
Excavalion,contmon m3 2,800 350 9,800
Excavation,weathered rock i 2,800 5.00 16,800
Excavation hasd rock w3 3,700 1000 B Fi
Concrete, substruciure m3 2,700 250.00 675,000
Conczeie, second stage m3 800 140.00 84,000
Reinforcement ton 176 1,500.00 255,000

- 40 -
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280

250

e

400

5.00

600
100
3.0}

.00

Cihers (20%)
Subtotal
TAILRACE
Excavation
Ercavadon comman

Excavation,weahered rock
Excavation hard rock
Concrele, smuciure
Reiaforeement
Omhers (208%)

Subtotsl

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New consinsction
© Upgraded

Subrotat
METAL WORKS

Penstock stee! pipes

Catzs
Subreotal
GENERATING EQUIPMENT
Turtines
Generators
Tracsfoimers
Subtatal

TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cost

LAND AQUISITION AND COMPENSATION
'ADMINISTRATION EXPENSES
ENGENEBRING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

L5,

™
m3
m3
m3

LS.

m2

2 kBB

-41 -

1,100
1,100
1,800

600

1,600

80
89

450
80

169
ApD
26

152

215,520

350 1550
6.00 6,600
10.00 16,000
140.00 34,000
1,500.00 30,000
B0

1,100.00 1,950,000

$00,000.00 48,000,000

S0.000.00 3,450,000
5.000.00 2,250,000
7,000.60 420000

13,700.00 2,992,000
ZiA00.00 8,150,000
5,300.00 137,800

46,000.00 6,992,000

125,814,704

1,293,120

168,540

1,980,000

51,450,000

7670000

11,233,800
6.592,000
105,726,718

1,057,267
1051267
7400870

10,572,672

£25,814,794



B/Q of BR-7 (Drait Rate 0.33)

[tem No. Work Item Unit Quantity Unit price Amount
ECUSS) EC{USS) _
1.00 PREPARATORY WORKS LS. 2,515,542
(10 % of Civil Works}
300 CIVIL. WORKS
210 INTAKE DAM
Open Excavalion
Open excavation,common m3 11,500 350 40,250
Open excavation, weathered rock m3 11,500 6.00 69,000
Open excavation,hard rock m3 15,400 §0.00 154,000
Concrele ’
Mass concrete m3 21,400 80,00 1,926,000
Rénforced concrete m3 $3,100 140.00 £,834,000
Reinforcement bay ton 1,800 1,500.00 2,850,000
Curaain grouting m 3.900 70,00 273,000
Consolidstion grouting m 2,100 90,00 185,000
Crhect (20%) LS. 2.867.050
Subtoi} 17,202,300
40 DESANDING BASIN
Excavation,unsel m3 10,600 35.00 583,000
Concrete, nnnel m3 2,900 160.00 - 464,000
Reinforcement bars o 30 £,500.00 45,000
Others (20%) LS. 218400
Sublglal 1,310,400
250 WATERWAY
254 INTAXE
Bxcavalicn
Excavation,common m3 go0 3.50 2,100
Excavation,weathered rock m3 600 600 3,500
Excavation herd nock ra% a00 10.00 8,000
Concoets open structure w3 900 140.00 126000
Reinforcement on 25 1,502.00 37,500
Oxhers (20%) LS. 35440
Subzotal 2125640
252 HEADRACE TUNNEL
Excavaiion unnc] w3 27,200 55.00 1,496,000
Concrele, el m3 10,500 160.00 1,680,000
Reinforcgnerd en 50 1,500.00 75,000
_ Consolidation grout m 100 20.00 9,000
Curtain grout -m 130 00 9,100
Beckhill grout m 59 200,00 10,000
Cahers (F0%) LS. 655,820
Subtowl 3,534,920
253 HEAD POND
Excavation
Excavation common m3 1.209 3.50 4,200
Brcavatioh,Weathered tock m3 1,200 6.00 7,200
Excavation,hard rock m3 1,600 10.00 16,000
Concrele, open struciie m3 1,400 140.00 196,000
Reinforcement won 40 1,500.00 £0,000 -
Otirers 20%) LS. 56,680
Subtotz! 340080
254 PENSTOCK
Excavation
Excavatjon,common m3 3,600 3150 £2,600
Excavation,weathered rock m3 3,600 6.00 21,600
Excavationhard rock m3 4,800 10.00 48,000
Concreie, open structure m3 3,600 140.00 504,000
Reinforcement wa 80 1,500.00 90,000
Orhers (20%) LS. 135240
Subtotal 811,440
260 OPEN POWERHOUSE
Excavation
Excavatiomcomman m3 2,400 350 " 8400
Excavationweathered rock m3 2,400 6.00 14,400
Excavationhard rock m3 3,200 10.00 32,000

247 -
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230

X
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4.00

5.00

600
10
8.00
9.00

Concrete, subsiructure

Concseie, second tage
Reinforcement
Cnhers (20%)

Subtotal
TAILRACH
Excavation

Excavation,common
Excavation,weathered nock
Excavalionhard pock
Concrete, stucture
Reinforcement
Others (20%}

Subtota)

ARCHITECTURAL BUILDINGS

ACCESS ROAD
New construction
Upgraded
Subtotal
METAL WORKS
Penstock steel pipes
Gates
Subtotal
GENERATING BQUIPMENT
Turbines
Generators
Traasformers
Sublotal
TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cost

Lﬁ;ND AQUISTTION AND COMPENSATION
ADMINISTRATION EXPENSES
BNGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3
™

L.5

m3
m3
m3}

LS.

£ Lk B B

2300 250.00 575,000

500 14000 24,000
150 1,500.00 225,000
187,760

1,200 3.50 4,200
1,200 6.00 . 7,200
2,000 10.00 20,000
860 “140.00 112,000
25 1,500.60 37,500

i 36,180

3,000 110000 3,300,000

85 600,000.60 57,600,000

B9 '30,000.00 3,450,000
1,000 * 5,000.00 5,000,000
20 2,000.00 140,000
120 18,700.00 2,244,000
450 20,400,00 9,180,000
32 5,100.00 163,200

167 46,000.00 7,692,000

138,551,893

1,126,560

217,080

3,300,000

61,050,000

5,140,000

11,587,200
7,682,000
116,430,162

1,184,302
1164300
8,150,111

11,643,016

138,551,853



B/Q of BR-7 (Drafi Rate (.50

ltem No. Waik Ttem Unit Quanlily - Unit price Amount
FCLUSS) E.CLUSS)
100 PREPARATORY WORKS LS. 2,286,768
{10 % of Civit Works)
200 CIVIL WORKS
210 INTAKR DAM
Open Bxcavarion
Open cReavyMioh Somvon m3 10,400 .50 26,400
Open excavittion,westhered rock ml 10,400 6.00 62,400
Open excavationhard reck m3 13,900 10.00 139,000
Concrete .
Miass conceote w3 19,800 2000 1791000
Reinforced concrets m3 58,500 140.00 £,190,000
Reinforcement bar ton 1.800 1,500.00 2,700,000
Curtzin grouting m 3.600 70.00 252,000
Comolidstion grosing m 2,004 90,00 180,000
Others (20%) LS. 2,670,160
Subeotat 1620960
i DESANDING BASIN
Bxcavtiion,annel [ex T 55.00 390,500
Concrete, tonne] w3 2,000 160,00 320,000
Reinforcement bsrs wa 20 1,500.00 30,000
Curtzin grouting m 70.00 L]
Consolidation grouting m 90,00 o
Others 20%) LS. 148,100
Subrotal 888,600
230 WATERWAY
251 INTAKE
Excavuton ’
Excavation commen m3 500 3.50 1,750
Excavation,westhered rock m3 s00 6.00 3,000
Excavtionhard rock mi Goo 10.00 6,000
Concizlg,open finuciure m3 TO0 140.00 93,000
Reinfoccement ] 20 1,500.60 30,000
Others (20%) LS. 27,750
Suttou) 166,500
252 HEADRACE TUNNEL
Bacavation,unmet m3 27,2008 5500 1,456 000
Concrele, bzl m3 10,500 160.00 1,650,000
Relinforcement o0 50 1,500.00 75,000
. Consolidstion giout m 100 90.00 9.600
Cutain grost ™ 130 ] 9,100
Backfill groot m3 50 200.00 10,000
Others (20%) LS. 655320
Suteotal 3153490
2353 HEAD POND
Excavarion
Ercavation comman. m3 340 3.50 3,150
Excavation,weathered rock m3 900 6.00 5400
Excavatfonhard rock m3 i,200 10.00 12,000
Conerete,open sinicture m3 1,100 140,00 134,000
Reinforcement won as 1,503.00 52,500
Others (20%) LS. 45,410
Subtotal | 272460
2.54 PENSTOCK
Excavation
Bacavation,common ] m3 3.008 3.50 1,500
Hxcavation weathered rck m3 3.000 600 18,000
Excavationhard 1ock m3 4,000 10.00 40,000
Concrete open structore m3 3,000 140.00 420,000
Reinforcement on 50 1,500.00 5000
Others (20%) LS. 112,700
Subtotal 676,200
260 QPEN POWERHOUSE
Excavalion
Excavalion,common i 1,800 3.50 5,500

-44 -
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600
700
800
.00

Bxcavaion,weathesed rock
Breavation hined sack
Concrete, substrcture
Cencrets, second suage
Reinfozcernznt
Onhers (20%)

Sobtotat
TAILRACE
Excavation
Excavation,common
Excavation,weathered rock
Excavatiosthant rock
Concrete, Hrehue
Reinforcement

hzny 20%)

Suptowl

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New construction
Upgraded

Subtotat
METAL WORKS

Penstatk steel pipes
Gatea

Subeotal
GENERATING EQUIFMENT
Turbines
Gepeators

Transfonrars
Sutzorat
TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINESRING SERVICES

PHYSICAL CONTINGENCY

ORAND TOTAL

m3

sesd

B3

TER

§E

PO O N

ZEE

A

1,600 600 - 5,600

2,200 10.00 210
1,500 250,00 375,000
400 140.00 56,000
100 1,500.00 150,600
123,640

1.000 3.50 3,500
1,000 6.00 6,000
1,500 10.00 15,000
800 140.00 24,000
20 1,500.60 30,000
21,700

2,000 1,100.00 2,200,000

98 600,000.00 57,600,000
83 50,000.00 3,450,006
700 5.000.00 3,500,000
15 7,000.00 105,000
g0 18,700.00 1,683,000
350 20.400.00 7,140,000
21 £.50000 115,500
167 45,000.00 7,682,000
0

Q

G

1]

129,269,638

741 840

166200

2,200,000

61,050,000

3,605,000

8,938,560
7.682,000
108,629,948

1,086,209
1,086,299
?&4096
10,862,995

129,269.638



B/Q of BR-7 (Dralt Rate 0.67)

ftem No. Work Item Univ Qruantily Unit price Amount
F.CLUSS) F.C{USS)
1.00 PREPARATORY WORKS L8 2,107,815
{10 % of Civil Works)
00 CIVIL, WORKS
210 INTAKE DAM
Open Bxcavation X
Open etcavation ommon m3 2,400 S350 32,000
Open cxcavalionweathered rock m3 9,400 6.00 56,400
Open excavation rard rock m3 12,500 10.00 125,000
Concrele
Mast concrele m3 18,500 £0.00 1,665,000
Reinforced conireie m3 54,200 140.00 7,588,000
Reinforcement bar on 1,850 1,500.00 2,475,000
Custain gretting m 3,400 70.00 238,000
Consolidation grouting m 2,000 90.00 180,000
Onhers (20%) LS. 2,472.050
Subtotzl 14,832,360
240 DESANDING BASIN
Excevationunnel m3 5,200 55.00 286,000
Concrets, wnnel m3 1,400 160.00 274,000
Reinforcemnent bars ron 15 1,500.00 22,500
Oxhers (20%) LS. 106,500
Subtotal 639,000
250 WATERWAY
251 INTAKE
Excavation
Excavation,common m3 400 3.50 1,400
Excavation,weathered rock m3 400 600 2,400
Excavationhard rock m3 550 10.00 5,500
ConCrELe, open SLOCIue m3 800 140.00 £4,000
Reiaforcement ten 29 ,500.00 30,000
Onhers R0%) LS. 24,660
Sublotal 147,90
2.52 HEADRACE TUNNEL
Excavationtunnel 3 2?,éDD 55,00 1,496,000
Concrele, wnnel m3 10,500 160,00 1,630,000
Reinforcement ton 50 1,500.00 75,000
Consolidation grout m 100 90.00 9,000
Curtain grout m 130 70.00 9,100
Backfil grout m3 50 200.00 10,000
Othas (20%) LS. 655820
Subtotat 3,934,920
253 HEAD POND
Excavation
BEacavation,common mi 150 3.50 2615
Excavation,weathered rock m3 750 600 4,500
Excavation fiard sock m3 1,000 1290 10,000
- Concrete,open stnsclure m3 00 140.00 126,000
Reinforcement ton RIt] 1,500.00° 45,000
Others (20%) LS. 17,625
Subotal 225,150
.54 PENSTOCK
Excavation
Bxcavation,commen m3 2,400 3.50 8,400
Rxeavation,weathered rock m3 2,400 600 14,400
Bxcsvation hard rock m3 3,200 10.00 32,000
Concrele,open slruciure m3 2,700 E401.00 378,000
Reinforcement on 45 1,500.00 67,500
Others (20%) LS. 100,060
Subxolal £00,36G
260 OFEN POWERHOUSE
Bxcavation
Excavatlon,common ml 1,200 350 4,200
" Excavatior,weathered rock m3 1,290 6500 7,200
Excavation hard rock nt3 1,800 10.00 16,000
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Congrele, substsugiure
Concrele, second stage
" Reinforcement

Orhers Q0%
Subtotal
TAILRACE
Bxcavation
Excavationcemmon
Hxcavstion,weathered rack
Excavetion hizrd rock
Concrete, structure
Reinforcement

Orhers (20%)

Sublotal

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New construction

Upgraded
Subtoial

METAL WORKS

Penstock seed pipes
Gaics

Sublotal
GENERATING EQUIPMENT

Tusbines
Generalors
Trmsforme_n
Subiotat
TRANSMISSION LINES AND
SUBSTATIONS

Totet of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

" GRANDTOTAL

m3
m3

LE,

m}
m3
m3
m}

LS.

m2

EE

L&

=47 -

1,150 25000 287,500

300 140.00 42,000
75 1,506.00 112,500
93,330

800 350 2300
800 500 4800
1,200 10.00 12,000
560 140,00 TO000
15 1,500.00 22,500
2,420

1,500 1,100.00 1,650,000

98 600,000.00 57,600,000

89 50,000.00 3,450,000
550 5,000.00 2,750,000
15 . 7,000.00 © 105,000
10 18,700.00 1,309,000
300 20,400.00 £,120,000
18 5,750.00 92,000
167 46,000.00 7,682,000
0

[

0

0

123,691,318

363,280

134,520

1,650,000

61,050,000

2,855,000

1,521,000
1,682,000
103,943,965

1,039,440
1,039,440
LEIEOTR

10,354,357

123693318



B/Q of BR-8 (Draft Rate 0.33)

fiem No. Work ltem Unit Crantity Unit price Amount
FL(USS) F.C.(US$)
100 PREPARATORY WORKS 1.5. 3,783,024
{10 % of Civil Works)
.00 CIVIL WORKS
210 INTAKE DAM
Open Excavation
Open excavation,commen m3 20,000 3.50 70,000
Opicn excavationweathered rock i 23,000 .00 120,000
Open excavation hard rock w3 26,300 10.00 263,000
Concrele
Woaas toncreie w3 34,300 9000 3087000
Reinforced concrele w3 75,100 14000 10.514_.009
Reinforoement bar ton 2,300 1,500.00 3,450,000
Coririn grovtag m 3,300 1000 273,000
Consolidation grouting m 2,800 90.00 252,000
Ocers (20%) LS. 3,605.800
Subrolak 21,634,800
240 DESANDIXG BASIN
Excavation tunnel ml 29,600 5500 1,628,000
Contitle, bmnth m3 1,500 16000 £,200000
Reinforcement bare ton 75 1,500.00 £12,500
Others (20%) LS. 358,100
Subtotal 3,528,600
250 WATERWAY
251 . INTAKE -
Excavation
Excavation,common m3 8900 353 3,150
Excavation weathied rock. ™3 300 .00 5400
Excavation hind rock m3 1,200 10.00 12,000
Conctele,open sinsciure m3 1.400 140.00 196,000
Renforcemens o 40 1,500.00 60,000
Orhers 20%) LS. 35310
Subnowt 311,860
2582 HEADRACE TUNNEL
Excavation tunne] m3 ao.000 55.00 1,650,000
Concreiz, hhnc! m3 11,600 160.00 1,760,000
Reinforcement 1o 110 ©O1L500.00 165,000
Consolidation grout m 5.000 0.00 450,000 .
Curin groat n 160 plilei] 11,200
Backfil grout ad 784 20000 £52,000
Others (205} LS. 837,640
Bubtotal 3025840
2.53 SURGE TANK
Excavation, shafi m3 3,700 £5.00 203,500
Conereze, shafl m3 1.100 160.00 176,000
Relmforiemem son 50 1,500.00 75,000
Consolidation grout m 150 20,00 13.500
Othzrs 20%) LS. 93,600
Subtotal 561,600
54 PENSTOCK
Excavation,tannel m3 2,700 55.00 148,500
Concrete sonnel m3 1,709 L6000 TN
Reinfoscenent ton 40 ~ 1,500.00 60,000
Cuztain grout m 160 70.00 11.200
Backfilh grow wl 0 20000 4000
Ohers (20%) L.S. 99,140
Sobantal 504 840
260 OPEN POWTRIHOUSE
Hxeavation
Excavation,common ml 13,000 3.50 . 45,500
Eacavalionweathered rack m3 §3,000 600 78,000
Excavation hrrd rock m3 17,000 10.00 170,000
Conertic, substiucture m3 11,900 250.00 . 2,975000
Conccie, second siage w3 3000 140.00 41(!,&0
Reinforcement ton 770 1,500.00 1,155,000

-48 -



230

280

250

3.00

4.00

500

6.00
700
3.00

.00

Others (20%)
Subtotat
TAILRACE

Excavation
Excavation,comman
Trcavution weathased ek
Hxcavationhaed rock

Concrete, sinucure

Reinforcement

Others {20%)

Subtotsl

ARCHITECTURAL BUILDINGS

ACCESS ROAD

New eonstruction
Upgraded

Subtotat
MBETAL WORKS

Penstock stee] pipes
Cates

Subtoway
GENERATING EQUIPMENT
Terbines
Cenerators

Trmsfommers

Subtots]

TRANSMISSION LINES ARD
SUBSTATIONS

“Total of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMIRISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

LS.
m3 2,500
™3 2,502
m3 3,200
m3 1,200
ton 40
L.8.

m2 5,000
m 120
m 82
wh 3.100
ton 200
loa 80
o0 470
MVA 32
=~} 193
LS
s
LS
LS

249 -

350
500
10.60
140,00
1.500.00

1. 100.60

600,000.00
50,000.00

5.000.00
7000.00

18,700.00

20,40000

510000

46,0600.60

968,700

8,750
15,000
32,000

168,000
60,000
56,150

5,500,000

72,000,000
3,450,000

15,500,000
1,400,000

1,495,000
9,538,000
163,200

8,878,000

189,910,272

5812200

346,500

5,500,000

75,450,800

16,900,000

11,247.200
8,478,000
159,588,464

1,595,885
1,595,885
11,474,192

15,958,346

189,910,272



“B/Q of BR-§ (Dsaft Rate 0.50)

Work llem

ltem No. Unit Quaniity Unit price Amopnt
RC{USS FLOUSS)
L.o0 PREPARATORY WORKS LS. 3,147,438
{10 % of Civil Warks)
200 CiVIL WORKS
2.10 INTARE DAM
Open Excavalien .
Open excavation comanen mi 17,900 350 62,630
Open excavalion, weathered rock m3 17.900 6.00 17,400
Open excavationhard rock m3 23,800 10,00 238,000
Conerete
Mass concrete m3 32.000 20.00 2,880,000
Reinfotced concrete m3 70,500 140.00 9,870,000
Reinforetrment hay on 2,200 1,500.00 3,300,000
Curtain growting m 3,600 70.00 252,000
Consolidation gronting m 2700 20.00 243,000
{rhers QO%) L3 T 3320610
Subtotat 20,343,660
240 DESANDING BASIN
. Bxcavalion tannel w3 18,800 55.00 1!(339.000
Concrele, umnel m3 5,000 160,00 800,000
Reinforcement bars wn 50 1,500.00 15000
Chhers (20%) LS. 392,500
Sutzotal . 2,356,800
250 WATERWAY
251 INTAKE
Excavation
Excavstion,comman m3 800 3.50 2,800
Excavation,weathered rock m3 800 6.00 4,800
Excavationhard rock s 1,000 10.00 10,000
Conereie,epea siciure m3 1.100 140.00 154,000
Reinforeement en 35 1,500.00 52,500
Qthers (20%) LS. 44,820
Sublotaj 268,920
252 HEADRACE TUNNEL
Excavation, tnnel w3 19,500 $5.00 1.672.500
Conereiz, unnel m3 1,600 160.00 1,216,000
Remforcement ton 80 1,500.00 120,000
Consolutation grott m 4,000 SB00 60,000
Curain grout m 150 70.00 10,500
Backfill grout m3 600 200.00 120,000
Oihiers (20%) LS. 579,800
Subtota) . 3478800
253 SURGE TANK
Excavation, shaft m3 2,500 35.00 137,500
Concrete, shaft m3 720 150,00 115,200
Reinforcement tont 30 1,506,000 45,000
Consolidation grout m 120 $0.00 10,800
Othiers R0%) LS. 61,700
Sublotal 370,200
54 PENSTOCK
Excavation funnek m3 2,100 55.00 115,500
Concrete,unne] m3 1,400 160.00 224,000
Reinforcament ton 30 1,500.00 45,000
Curtein grouk m 149 .00 9,800
BRackfill grout 3 20 200.00 4,000
Oihers (20%) LS. 79,650
Subtola) 477,960
260 OPEN FOWERHOUSE
Excavation
Excavation Common 3 8400 3.50 28400
Hxcavalion,weathered rock ml 8,400 6,00 50,400
Excavation haed rock mi 11,000 10.00 F0,000
Concrele, substpaciure ml 8000 250.00 2,000,000
Concrete, second stage w3 2,000 140.00 280000
Reinforcement 1on 520 1.500.00 740,000

- 5(
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200

250

290

.00

400

5.00

5.00
700
8.00

200

Others {20%)
Sublioial
TAILRACE
Excavation
Excavarion,common
Excevaiion weathered rock
Txcavavien had rock
Contrele, siruciune
Reinforcement

Orhers (20%)

Sublots)

ARCHITECTURAL, BULLDINGS
ACCESS ROAD

Wew construction

Upgraded -
Sabtotal
METAL WORKS
Penstock steel pipes
Gates
Sublota]
GENERATING BQUIPMENT
Tusbines
Genenators
TFransfomners
Subriolal
TRANSMISSION LINES AND
SUBSTATIONS

Tots! of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

ORAND TOTAL

m3
mi
m3

LS.

Wi

o

£ 8 5 %

-51-

2,200
2,200
2.800
1,000

kL)

4,000

120
89

© 2,100

150

60
350
21

193

3.50

0m
140.00
1,500.00

1,10000

600.000.00
$1,000.00

5,000:00
7.000.00

18,700.00
20.400.00
5,500.0¢

" £6,000.00

64060

7200
13,200
25000
140,000
45,000
36,380

4,400,000

12,600,000
3,430,000

10,500,000
1,050,000

1,122,000
7,244,000
115,500

8,878,000

110,742,763

3,899,760

218,280

4,400,000

75,450,000

11,550,000

8,581,500

8,878,000

143481318

1434813
1434313
10,043,692

14,348,132

YID7a2768



B/ of BR-8 (Daft Rate 0.67)

Ttegn Ne. Work ltern Unit Quanlity Unit prics Amount
. BCMUSY FCLUsS o
1.00 PREPARATORY WORKS Ls. 2710476
(80 % of Civil Works)
200 CIVIL WORKS
.10 INTAKE DAM
Open Bxcavalion
Opea excevaiion,common w3 16,000 350 56,000
Open excavation,weahered eck m3 16.000 6.00 96,000
Opeen excavationhard rock i) 21,400 W00 214000
Concrele
hlass conorle wd 30,009 90.00 2,700,000
Teinforced concrete m3 §6,200 140:60 9,268,000
Reinfororavent bay o 2043 1,50000 3,000000
Cuytain grouling m 3,400 00 238,600
Consolidstion grouting m 2,700 90.00 243000
Gthert (20%) LS. 3,163,000
Subtotsl 18,978,000
240 DESANDING BASIN
Excavation hime] m3 14,800 55.00 814,000
Concrete, tumel m3 3,800 160.00 668,000
Rainforcemnesat bars ton 4D 1,500.00 60.00)
Others (20%) LS. 296,400
Subtota] 1,778,400
2350 WATERWAY
2.5 INTAKE
Excavation
Excavalior,commore m3 800 3,50 2,100
Excavalion,westharsd rock m3 800 600 3600
Excarationhard roek w3 800 1000 00
Concrele,open siructuce m3 §20 140.00 128,800
Beinforcmment 0on 30 1,500.00 45000
Others (20%) LS. 50
Subtotal 225,00
2.52 HEADRACE TUNNEL
Excavalion bl m3 11,800 5500 638,000
Corerete, tnnel m3 4,900 160.00 784,000
Reinforcement 1on 30 1,500.00 75,000
Conselidation grout m 3,000 90.00 270,000
Curtain grout ™m 120 70.00 8400
Brckfilt grout m3 450 200.00 90,000
Othess (20%) LS, e
Subtotal 2238480
253 SURGE TANK
Bxcavasion, shaft m3 1,800 55.00 104,500
Concree, shafl 3 350 160.00 88,600
Reinforcement ton 20 1,500.00 0000
Consolidation grotrt m 100 $0.00 9,600
Crhers 20%) LS. 46,500
Subiots) TR
2.54 PENSTOCK
Excavasion el wl 1,809 55.00 104,500
Concrete,tuznel m3 1,350 160.00 216,000
Reinforcement ton 3o 1,500.00 43,000
Curtain grout m 100 70.00 7,000
Backiill grout m3 1% 200.00 3,000
Others {20%) LS 75,100
Subrotal 450,600
2.60 OPEN POWERHOUSE
Excavation
Excavalion,common m} 6,300 3.50 22,050
Tixcavation,weathered rock m3 6,300 5,00 37,800
Excavationhard rock ] 8,300 i0.00 83,000
Concreie, substructure m3 8,000 250,00 1,500,000
Concrets, scoond Sage m3 1,400 £40,00 156,000
Reinforcement ton 400 1,500.00 00,000



270

280

2.590

3.c0

4.00

500

6.00
]
B0

o.00

Others (204%)
Subtotal
TAILRACE

Excavation
Bxcavaton,common
Bxeavation, weathered rock

- Bacavation hesd rock

Concrete, Mnce

Reinforcement

Chhers (20%)

Butkotal

ARCHITECTURAL BULLBINGS

ACCESS ROAD

New constneciion

Upgraded
Subtotat
MEBTAL WORKS
Penstock steed pipes
Gates
Sublowal
GENERATING EQUIPMENT
Turbines
Genenators
Transfomers
Sublots!
TRANSMISSION LINES AND
SUBSTATIONS
Total of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION BXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

'GRAND TOTAL

LS.

LEgdad

F&

EE BB

-53 -

487,170

1,300 3.50 6,650
1,200 6.00 11,400
2,400 1900 1o
800 14000 112,000
25 1,500.060 31,500
B30

3,500 1,1000 3560000

120 £00,000.00 72,000,000

&8 50,000:00 3,450,000
1,800 SO000 S,000000
120 7.000.00 240,000
55 18,700.00 1028500
320 2040000 6525000
16 570000 91,200
193 4500000 BETS000
0

0

o

L]

181353214

2,925,620

229350

3960000

75,450,000

9840000

TEALT0

8,878,000

135,550,936

1,355,509
1,355,509
9491366

13,559,054

161,353.214



B/Q of HKR-{ (Deaft Rue 0.33)

Ttem No. Work [tem Unit Crsamity Uni price Amounl
RC.(LSS FLUSS)

1.00 PREPARATORY WORKS LS. 10,296,324
{1 % of Civil Works)

2.00 CIVIL WORKS
2.10 INTAKE DAM

Open Bacavalion

Optn cacavalion,common ml 17.900 3.50 62,650
Open excavation,weathered rock m3 17.500 6.00. 107,400
Open excavationhard rock e 23,500 10.00 233,000
Congrele .
Mass concrete m3 31,700 9000 2,853,000
Reinforced conerele m3 72,400 140.00 10,136,000
Reinforcemant bar wn 2,200 1,500.00 3,300,000
Curtain grovling m 3,900 70.00 273,000
Consolidation grouting m 2,600 50.00 234,000
Others (20%) LS. 3446810
Subto1al : 20,654,860
240 DESANDING BASIN
Excavstion,utnc m3 189,800 55.00 10,439,000
Congcrets, lunnel m3 45,800 160.00 7328000
Reinforcement bars n 480 150000 B90.000
Others 20%) LS. 3691400
Subiotal .. 22,148,400
.30 WATERWAY
2.51 INTAKE
Excavation
'Exca\'ll]m,cmn m3 2,300 350 050
Excavation,westhered rock m3 2,300 600 13,800
Excavalion hanf rock m3 3,109 10.00 31,000
Concrele,cpen siructure m3 3,500 140.00 450,000
Renlcecement 1oq 110 1,3500:00 165,000
Oihers (206%) LS. 141,570
Subtotal . . 849420
2.52 HEADRACE TUNNEL
Excavation,umnel m3 a07,3eo 35.00 16,501, 500
Concrele, hmnel m3 98,260 160.00 15,782,000
Reinforcement ton k-1 1,500.00 1,485,000
Consolidation grout m 25,400 90.00 2,286,000
Cunain grout ™ 350 T0.00 24500
Beckfill grovt m3 2,200 200.00 440,000
Others (20%) L.S. 7,369,800
Subtotal 44,218,800
253 'SURGE TANK
Excavation, shaft m3 25,800 55.00 1,419,000
Concrele, shafl m3 7.500 160,00 1,200,000
Reinforcament wn 230 1,500.00 345,000
Consolidation greut m 500 90.00 45,000
Others (20%) 1.8, 601,E00
Subintal 3,610,800
254 PENSTOUK
Excavation tunmich 3 10,400 55.00 512,000
Congrete, unnel m3 3,600 160.00 608,000
Reinforcement ton 90 - 1,50000 120,800
Cunain grout m ) 350 70,00 24,500
Beckfil grovt m3 140 200.00 28,000
(xhers Q0%) L.S, 210,500
Subtotal : 1,623,000
2.60 OFEN POWERHOUSE
Excavation
Facavaiion commen ik 19,000 350 66,500
Excavation,weathcred rock m3 19,000 500 114,000
Brcavasionhard rock m3 25,200 10.00 252,000
Conerele, subsiructure m3 18,000 25000 4,500,000
Contrete, second stage m3 4,500 140.00 630,000
Reinforcement ton - 1,200 150000 1,300,000
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N

280

250

3.00

4.00

5.00

6.00
7.00
8.00

9.0

Others (20%})
Sublotal
TA;LRACE -
Excavalion
Excavation common

Excavation, weathered rock
Kxcavation,hard rock
Caoncrete, structure
Reinforcement
Others {20%)

Subtotal

ARCH]'I'E(.'I:URAL BUILDINGS
ACCESS ROAD

New construction

Upgraded
Subtotal
METAL WORKS
Pepsiock steel pipes
Gates
Subtotal
OENERATING EQUIPMENT
Turbines
Generalors
Transformers
Subtotal

‘TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTRNGENCY

GRAND TOTAL

LS.

m3
m3
m3
m3

LS.

ne2

g

" E R B

_55 -

8,400
8,400
12,600
3.500
110

1.000

252

3,300
280

1.450
189

162

350
6.00
10.00
140.00

1,500.00 -

1,100.00

$00,000.00
30,000.00

5,000.00
7,000.60

18,700.00
20,400.00
13,500.00

46,000.00

1,472,500

29,400

30,400
126,000
490,000
165,000
172,160

7,700,000

151,200,000
3,950,000

16,500,000
1,820,000

14,625,000
29,580,000
661,500

7,452,000

411,916,156

8,835,000

1,032,960

T.700,000

155,150,000

18,220,000

44,266,500
1452000
346,143,064

3,461,481
- 3,461,481
24.230.364

34614308

411,916,196



B/Q of HKR-1 (Deaft Rate 0,50)

hem No. Work llem Unit Quantity Uniit price Amount
_ FC.US$) E.C.(USS)
1.00 PREPARATORY WORKS LS. 7.599,030
(10 % of Civil Worky)
M CIVIL WORKS
210 INTAKE DAM
Open Excavation
Open exeavalion,commeon ml 16,100 350 56,350
Open excavation,westhered rotk w3 16,100 500 96,6050
Open excavationherd rock o3 21,500 1000 215,000
- Conecree
Mass concrels md 29,800 S0.00 2,664,000
Reinforced condrele m3 67,800 140.00 0452000
Reinforcement bar wn 2.050 130000 3,075,000
Curain grouting m 3,500 T0.00 252,000
Consolidetion grouting 1) 2.6800 20,00 234,000
nhers 20%) LS. 3,216,990
Subacia) 149,301 540
240 DESANDING BASIN
Breavation, tunnel s 126,600 S50 6962000
Concrele, binnel m} 30,500 16000 4,880,000
Reinforoement bans 1] 310 1,500:00 465,000
Onheny R0%) LS. ’ TAS1600
Subtota) 14,769,600
230 WATERWAY
251 INTAXE
Bxcavation
Excavation,common m3 1,800 KR 5,300
Breavation,weathered rock m3 1,300 600 10300
Excavasion hrd rock 1} T 2,500 1000 25,000
Concrete,opan stcture m3 2.800 140.00 392,000
Reinforcement ton 30 1,300.00 120,000
Othecs (0%} LS. 110820
Sutxotal 654,920
2.52 HEADRACE TUKNEL
Brcavation umned m3 208,500 5500 1HAGT 500
Concrete, tamet m3 88,500 16000 10,960,000
Reinforcement ton 700 1,500.00 1,050,000
Consolidation grout m 20,800 .00 1872000
Curtain grout m 300 T0.00 21,000
Backfill gromn m3 2.000 200.00 400,000
Orkers (20%) LS. 5,154,100
Subtotal 30,924,600
53 SURGE TANK
Excavation, shaft m3 17,260 55.00 646,000
Conerete, shaft m3 5,000 16000 800,000
Reinforcement ‘o0 150 1,560.00 - u50m
Conyolidsiion grout m 400 2000 35,000
Orher (20%) LS. 401,400
Subtotal 2,408,400
254 PENSTOCK
Excavalion,unnel m3 7.300 55.00 401,500
Concrete,ummel m3 3,200 160.00 512,000
Reinforcement on 60 1,500.00 90,000
Clrtain giout m 309 70.00 2,000
Backiill grout 3 120 200.00 24,000
Oxhess (20%) LS. 08,500
Subtotst 1,258,200
.60 OFEN POWERHOUSE
Excavation
Excavation,common m3 12,8600 350 44,100
Bacavation weathezed rock m3 . 12,600 6.00 . 75,600 .
Excavation,hard rock m3 18,800 10.00 164,000
Cencrele, subsincture m3 12.000 - 250.00 3,000,000
Concrers, secmd flage w3 3,060 140.00 ' 420000
Reinfarcement “n 780 1,500.00 1,170,000
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230

280

90

300

4.00

500

6.00
790
8.00

9.00

Others 0%)
Subzoral
TALRACE

Hxcavetion,
BExcavarion common
Excavation weathered rock
Gxcavation hand rock
Concrete, siruciure
Relnforcament

Others (2044)

" Sutroral

ARCHITECTURAL BUILDINGS

ACCESS ROAD

New consiuction
Upgraded

Subtotal
METAL WORKS

Peainieck fieel pipts
Gates

Sybtotal
GENERATING EQUIPMENT
Turbines
Cerertlors

Trnsformess

Subtotsl

TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMIRISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTRNGENCY

GRAND TOTAL

LS.

rEELLA

5%

558

PR M

-57 -

7.000
1.000
11,000
2,700

6,060

252
9

2,200
LE{H

530
1,160
126

L)

3150
6.00
1000
140.00
1,500

1,100.00

600,000,060
50,000.00

%,000.00
150000

18,700.00
2040090
25000

4500000

975,540

24,500
42,000
110,600
378,000
120,000
134,500

6,600,000

151,200,000
3,950,000

11,000,000
1,130,000

9,911,000
220000
476,800

TASLON

3I54,395245

3353240

809 200

5,600,000

155,150,000

12,190,000

32,828300

7452000

291811130

2978,1E1
297,11
20,846,779

9,781,113

364,395,245



B/Q of HKR-1 (Draft Rate 0.67)

{tam No. Work ftem Unit Quantjty Unit price Amuunt

- _ E.C{USS) BCUSH

100 PREPARATORY WORKS LS. 6,242424
{10 % of Civil Works)

2.00 CIVIL WORKS
2,10 INTARE DAM
Open Excavstion B
Open excavation,common m3 14,500 3.50 50,750
Open excavalion,westhered rock m3 14,500 6.00 87,000
Open excavation hand rock m3 15,300 1000 193,000
Concrete .
Mass concreie m3 27.500 X0.90 LAIS N
Reinforced concrete it 63,500 14000 8350000
Reinfarcement bar fon 1900 1,500.00 2,850.000
Curtain grouting m 3,400 70.00 233,000
Consobidation gronling ] 2,500 20.00 225,000
Crhers (20%) 1.8. 3,000,750
Subtotal 1B.0H},500
240 DESANDENG BASIN
Erxeavation tunsel m3 94 8§00 5500 5,214,000
Concrese, wnnied md 22,300 " 160:00 3,664,000
Reinforcement bars wn 1,500.00 . 0
Others 0%} LS. LTI5600
Subtorat 19,653,600
50 WATERWAY
251 INTAKE
Excavatien
Excavation,common 3 1.690 3.50 5,600
Excavation weathered nack il 1,600 a00 9600
Excavation herd rock m3 2,100 1000 21,000
Conercte,open struchure m3 2,400 140.00 336,000
Reinforcement ton 70 £500:00 105,000
Orhers (20%) LS. ’ 95,340
Sublotal - 572,640
- 25 HEADRACE TUNNEL
BExcavalion tunnel ml 165,300 35.00 9,145,500
Concrets, umncl m3 '§5,700 160.00 £,912,000
Reinforcement ton 560 1,500.00 840,000
Consylidation grout m 18.500 $0.00 1.655,000
Curizin grout m 250 F0.00 17,500
Backfill grout m3 1,800 200.00 260,000
Oniers (20%) ) L8 4,188,200
Subeotal 25,129,200
253 SURGE TANK
Bxcavation, shaft m3 12,300 55.00 TR 500
Concrete, shaft m3 3,800 16000 608,000
Reirforcement 1041 120 1,500.00 E80,000
Consolidetion grout m 350 20.00 31,500
Ochers (20%) Ls. 305,800
Sutkoral o 1,834,800
.54 - PENSTOCK
Excavatjon,sunnel m3 6,000 55.60 330,000
Concrele tunnef m T 2,800 160,00 448,000
Reinforomnent won 55 1,500.00 2,500
Curtzin grout m 250 T0.00 17,500
Backfill growt m3 110 200,00 22,000
Others (20%) LS. 180,000
Subtent 1,080,000
2.60 OFEN POWERHOUSE
Excavation .
Excavation,common m3 S_EJU_U 3.50 . 33250
Excavation,weathered rock m3 9,500 6,00 57,000
Brcavalion hieed rock m3 12,800 10.00 - £26 000
Cencrele, substructure m3 9,000 250,00 2,250,000
Concrelz, second stage m3 2,300 140.00 322,000
‘Reinfercement ton BOQ 1,500.00 900,000

.58 -
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2.80

.50

- 300

4.00

5.00

6.00

Fo0

3.00

9.00

Others (209)
Subtotel
TALRACE
Excavation
Excavation,commen
Excavaion,weahered reck
Excavation hard rock
Congeele, struciune
Reinforcement

Othezs (20%)

Snbiotat

. ARCHITECTURAL RUILDINGS
- ACCESS ROAD

< New coastruction
Upgraded

Subtota]
METAL WORKS

Prnstock stecl pipes
Gates

** Subtotal

GENERATING EQUIPMENT

Tushines
Generziors
Trmsformers
Sublotak
TRANSMISSION LINES AND
‘SUBSTATIONS

Toal of Pirect Cost

" LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3

m3
mi

LS.

m2

E LB &

59

5,000

252
79

1,700
130

420
920
85

162

3.50
6.00
10.00
§40.00
£, 500.00

1,100.00

600,000.00
30,000.60

5,000.00
4,000.00

18,700.00

20,400.00

4,100.00

4600000

137,650

21,000
36,000
100,000
336,000
105,000
119,600

5,500,000

151,200,000
3,950,000

8,500,000
910,000

7,854,000
18,768,000
389,500

1,452,000

325,096,295

4,425,903

TIT.600

5,500,000

155,150,000

9,410,000

27,011,500
7,452,000
273,190,164

2,731,502
2131562
19,123,311

27319016

325,096,295



B/Q of HKR-2 (Draft Rate 0.33)

ftzm Nou Werk ltem Unit Quanlity Uil price Amoupt
F.C.(USS) F.C.LUSS) -
148 PREPARATORY WORKS L5 6,508,596
{10 % of Civil Woks)
pAL CIVIL WORKS
e INTAKE DAM
Open Excavation
Cpen cxcavation,common m3 17,500 3.50 61,250
Open sxtavalion,weathered rock m3 17,500 . 6.00 105,000
Open excavation hard rock m? 23,400 10.00 234,000
Concretz
Maii coaereis m3 31,200 20,00 2,508,000
Reinforced concretle m3 71,900 140.60 10,066,000
Reinforcement bar Loy 2,260 1,500.00 3,300,600
Cunain gsouting m 3,800 00 293000
Consolidstion gropting m 2,800 20,00 234,000
Others (20%) LS. 3,416,250
Subcotat 20,497,500
240 DESANDING BASIN
Bxcavationnnnet m3 177 ,9_.00 S50 9,784 500
Concrele, hinel m3 42,800 160.00 5,864,000
Reinforcernens bars o0 430 150000 545,000
Onhers (20%) LS. 3458500
Subrotal 20,152,200
2.50 WATERWAY
251 INTAKE
Excavation
Bxcavation,common m3 2,200 350 1700
Excavation,weathered rock m3 2,200 6.00 13200
) Excavationhard rck m3 3,000 10.00 303,000
Concteis,optn structure m3 3,300 140.00 452,000
Reinforcesrent ton 100 1,500.00 150000
Chers (20%) 1.8 132,580
Sukaptad 195,480
252 HEABRACE TUNNEL
Excavationnzmel m3 83,800 55.00 4,609,000
Concette, wnnek o3 25,800 160.00 4,288,000
Reinforemen: = 270 1.503,00 405,000
Consolidation grout m 7,000 90,00 630,000
Custain grout ™ as0 U0 T4500
Backiill grout m3 480 20000 96,000
Others (20%) LS. 2,010,500
Suteoual 12,063,000
253 SURGE TANK
Excavation, tafi m3 17.500 =W 962,50
Conerete, shaft m3 s,100 £60.00 816,000
Reinforcenent on 150 1,500.0¢ 225,000
Copsolidstion grout m L] %100 36,000
Otheys (20%) L5 407,560
Subrotal 2447400
254 PENSTOCR.
Excavation,iunnel m3 17,400 55.00 957,000
Concrete,annet m} 6,600 160:00 1,056,000
Reinforcenent ton 130 1,500.00 193,000
Curtain grout m 350 000 24,500
Backnll groot m3 200 100,00 40000
Others (20%) LS. 454,500
Suheotal 2,721,000
260 OPEN POWERIIOUSE
Excavation
Excavalion,common ml 190,700 3.50 3T ASD
Excavalion,weathered rock m3 10,700 6.00 64,200
Excavation hard rock m3 14,200 10.0¢ 142,000
Conerets, subsiruciure m3 10,200 250,00 2,550,000
Cenerete, second stage m3 2,800 140.00 354,000
Reinforcement ton B8O 1,500.00 990,000

- 60 -



270

280

250

3.0

40

500

600
7.00
‘B0

%.00

Others (20%)
Subtotal
TAILRACE
Bacavation
Excavation,common

Bxcavation,westhered rock
Bacavatlon hard rock
Concrelo, structure
Reinforcenent
Othees (20%)

Subtots]

ARCHITECTURAL BUILDINGS

ACCESS ROAD

New construction
Upgraded

. Subotal
METAL WORKS

Pentock steel pipes

Ortes
Sobretal
UENERATING EQUIPMENT
Tubines
Gentrelofs
Toasforners
Subtotal
TRANSMISSION LINES AND
SUBSTATIONS

Tetal of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

1.5,

mwl 7,000
Bk 7,000
w3 9,500
m3 2,800
ton %0
L&

m2 5,000
m “ar2
m 79
ton ‘3,000
o0 250
wa 520
on B840
MVaA 82
km 1%
LS

LS

LS

LS

-6 -

350
6.00
10,00
140.00
1,500.00

1,100.00

600,000.00
$0,000.00

5,00000
TO00

12,700.00
20400.00
1,500.00

46,000.00

820,530

24,500
£2,000
95,000
392,000
135,600
137,700

6,600,000

163,200,000
3,950,000

15,000,006
1,750,000

214000
17,136,000
287,000

3,736,000

354,652,792

4,977,180

825,200

6,500,000

167,150,060

16,750,000

27,147,000
3736000
298,027,556

2,980.276
2,980,276
20,861,929
BILIN

354,652,792



B/Q of HKR-2 (Deaft Rate 0.50)

Hem No.

L.0G

2.0

2.10

240

250

.51

2.52

253

254

2.60

PREPARATORY WORKS

CIVIL WORKS

Quanlity

-62 -

Work liem Unit
LS.
(10 % of Civil Works)
INTAKE DAM
Open Exeavation
OCpen tigavalion,common mh 15,860
Open pxcavalion,weathered pock n3 15,800
Open excavation hard ook m3 21,160
Concrete
Mass éoncrele w3 29,100
Reinforced concrele m3 67,200
Reinforcement bar ten 2,050
Curiain grouting - n 3,800
Consolidstion grouting m 2,600
{xhess (20%) L.5.
Subxotat
DESANDING BASIN
"Bxcavetion sunnel m3 118,700
Concrete, wnnzl ml 28,600
Reinforcement bars ton 290
Ochers 20%) LS.
Subxotal
WATERWAY
INTAKE
Excavation
Excavation,common m3 1,800
Excavation,weathered rock m3 1,800
Bxcavation hard rock m3 2,400
- CopcCrels,open strecture m3 2,700
Reinforcament ton BO
Oxhers (20%) LS.
Subtotaf
HEADRACE TUNNEL
Excavationunnel m3 56,900
Concrete, mnnel m3 18,700
Remforcement on 150
Consolidation grout m 5.700
Curtain grout m 00
Beckfill geout m3 430
Crhess 20%) - L&
Subtotal
SURGE TANK
Excavation, shaft ml 11,700 .
Congete, shafi m3 3,409
Reinforcement ton 00
Congolidation grou m Ino
Others (20%) LS.
Subtota]
PENSTOCK
Excavetion,umnt] m3 12,800
Concrete,unnek m3 5,500
Reinforcement on 10
Curein grout m aog
Backifill grout m3 180
Gthers (20%) LS. '
SubMoral
OPEN POWERHOUSE
BExcavation
Excavation,common m3 7,100
Excavation,weathered rock mi 7,100
Excavation,hard rock m3 9,500
Conerele, substrecture m3 6,800
Concrete, second slage m3 1,700
Reinforcement 10 440

Unit price

350
1000

20.00
140.00
1,500.00
T0.00
90.00

55.00
160.00
1,500.00

150
600

" 0.00
140.00
1,500.00

3500
160,00
1,500.00
$0.03
0.00
200.00

55.00
160.00
£,500.00
.00

5500
160,00
1,500.00
70,00
200,00

150
6.00
10.00
250.00
140.00
1,500.00

Amount

FC(USS) F.OLUSS

55,300
94,800
20000

2,619,000
9,408,000
3,075,000
252,000
234,000
3.189820

6,528,500
4,516,000

435,000
2,302,900

6,300
10,800
24,000

378,000
120000
107820

3,129,500
2,992,000
285,000
513,003
21,000
86,000
1405300

643,500
544,000
150,000

22,000
272,900

693,000
880,000
165,000
21,000
36,000
359,000

24,350
42,600
95,000

1,700,000

238,000
660,000

4,981,638

19,138920

13,847,400

8431500

1,637.400

2,154,600



W

280

290

3.00

4.00

5.00

6.00
7.00
8.00

9.00

Others GO‘FJ)
Snbrotal
TAILRACE
Lixcavation
Bxcavation cosnmon

Bxcavation,weathered rock

Excavationhard rock
Concrete, snclure
Reinforcemest
Others 20%)

Subtotat

ARCHITECTURAL BUILDINGS

ACCESSROAD

New construction
Upgraded

Subeotel
METAL WORKS

Penstock stee] pipes

Gates
Subiotal
GENERATING EQUIPMENT
Turbines
Generators
Teensfommers
Subtotal
TRANSMISSION LINES AND
SUBSTATIONS
Toial of Direc1 Cost .

LAND AQUISITION ARD COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND 10TAL

m3
m
m3
m3

L&,

EE

Ls

263 -

5,000
5.000
6,500
2,300

70

5,000

272
g

2.200
160

370
{50
55

191

3.50
6.00
10.00
140.00
1,500.60

1,100.00

600,000.00
50,000.00

5,000.60
7,000.00

18,700.00

2040000

4,600.00

46,000.00

352,090

17,500
30,000
65,000
322,000
105,000
167,900

5,500,000

163,200,000
3,950,000

11,000,000
1,120,000

6,959,000
13,260,000
253,000

8,786,000

219,855,361

3,312,540

647,400

5,500,000

167,150,000

12,120,000

20,432,000
5,786,000
268,786,018

2,6371.860
2,687,860
18,815,021

26,875,602

319855361



BAQ of HKR-2 (Draft Rate 0.67)

Ttein No. Waork [tem Usit Qusntity Unit peice Amount
FC.(USS) F.CAUSS)
1.00 PREPARATORY WORKS LS. 4,036,440
{10 % of Civil Works)
2.00 CIVIL WORKS
210 INTAKE PAM
Open Bxcavation
Open &xcavation,common m3 14,200 3.50 492,100
Open excavation,weathered rock m3 14,200 £.00 85,200
Open excavation,herd rock m3 18,900 10.00 189,000
Concicie
Mast concreis m3 271,000 90.00 2430000
Retaforoed concrete m 82,900 146,00 8,806,000
Reinforcement bar o 1,900 1,500.00 2,850,000
Codain grouting m 3,400 000 238,000
Consolidstion growiing L] 2,500 20.00 225000
Others (20%} LS 2,974,580
Subrotal 17,847,480
240 DESANDING BASIN
Bxcavaiion,nnnel m3 88,800 55.00 4,884,000
Concrese, hunnel ml 21,400 160.00 3424000
Reinforoevent bany won -2en 1,500.00 130,000
Crhers QO%) L3 1L, 727600
Subtotal 10,365,500
250 WATERWAY
251 INTAKE
Excavaticn
BRoavation CommT m3 1,500 3.50 5,250
Excavstion,weathered rock m3 1.506 6500 9000
Excavation hard rock m3 2.000 10.00 20,000
Concrele,open struchart m3 2,300 140.00 3225000
Reinforcement 1on 10 1,500.00 105,000
Crivers (20%) LS. 92250
Sublotst 553,500
252 HBADRACE TUNNEL
Bxcavationunnet m3 35,200 35.00 1,936,000
Corerete, unne] m3 12,1 qﬂ 160.00 1,935,000
Reinforcanent on 120 1,500.00 180,000
Consolidation givat m 4,400 20.00 396,000
* Curtaln grout ™ 250 100 17500
Backfiil grow m3 380 20000 76,000
Ochers (20%) LS. 08,300
Subrotat 5,449,300
253 SURGE TANK
‘Bacsvation, shaft m3 8,800 45.00 484,000
Concrete, shaft m3 2,800 160.00 416,000
Reinforcament ton 80 1,500.00 120,000
Censolidation grout m 250 90.00 22,500
Others 20%) Ls. 208,500
Subtotal 1,231,060
254 PENSTCCK
Excavation funnel m3 10,200 55.00 56,000
Concrete,funnel 3 4,900 150.00 784,000
Reinforcement wn 00 1,500.00 150,000
Cursain grout m 250 70.00 17,500
Backfill grout m3 180 200.00 32,000
Ouhers (20%} LS. - 308,900
Sublotaf 1,853,400
260 OPEN POWERHOUSE
Bxcavation
Excavation.common m3 5,300 3.50 18,550
Excavation,weathered rock m3 5,300 6.00 31,800
Excavationhard rock m3 7100 10.00 71,000
Conereie, subsiruchzze m3 5,100 250.00 1,275,000
Concrete, seoond stage m3 1,200 140.00 182,000
Reinforcemenl won 330 1,500.00 495000

- 64 -



270

280

250

3.00

.00

500

6.00

8.00

.00

Orhess 20%)
Suteatal
TAILRACH
Bxcavation
Bacavation,common
Bxcavillen,wedthered rock
Hxcavation hard rock
Concsete, siructure
Reinforcsment
Others (20%)

Sublotsl

ARCHITECTURAL BUILDINGS
ACCESS ROADY

New construction

Upgraded

Subtotal

METAL WORKS

Penstock stozt pipes
Gates

Subtois)

GENERATING EQUIPMENT

Turbines
Geneaatons
Transformers

Subtolal

TRANSMISSION LINES AND
SUBSTATIONS

Tetal of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
BNOINEERING SERVICES

PHYSICAL CONTINGENCY

" 'GRAND TOTAL

LS.

LEEZRE

15

253

E BB &

A

414,670

4,000 150 14,000
4,000 6.00 24,000
5,500 10.00 55,000
2.000 140.00 280,000
BO 1,500.00 20,000
72,600

4,000 1,100.00 4,400,000
27z 60000000 163,200,000
79 SU000:00 1550000
1,700 5.000.00 8,500,000
120 700000 840,000
290 §8,700.00 5,423,000
540 10,400.00 11,016 900
41 4,900.00 200900
191 4500000 8,786,000

0

]

o

]

298,352,921

1,488,020

555,600

4,400,000

167,150,000

9,340,000

16,639,900

8,786,000

250,716,740

2,501,167
2,507167
17,550,i72

25071 574

298352921



B/Q of HKR-3 (Draft Rate (.33)

Unit

Iterm No. Work ltem Quantiy Unit price. Amount
R.C{USS) R.CAUSS)
100 PREPARATORY WORKS LS. 6,099,436
(0 % of Civil Works)
200 CIVIL WORKS
2,10 INTAKE DAM
Open Excavation
Open excavasion,common m3 15,700 350 54,950
QOpen excavation,westhered rock m3 15,700 6.00 94,200
Open excavalion hard rock m3 21,000 10:00 210,600
Concrele
Mass concrete m3 28,700 90.00 2,583,000
Reinfosted concrete m3 69,200 140.00 9,638,000
Reinfor_oemem bar ton 2,100 1,500.00 2,150,000
Curtain grouting m 3.900 70.00 273,000
Conselidation grouling m 2,400 20.00 2£6.000
Cthers (20%) LS. 3253830
Subtotal 19,522,980
240 DESANDING BASIN
BExcavation tonnel ™3 139,600 55.00 1,678,000
Concrele, wnnck m3 33,700 §60.00 5,392,000
Reinforcement bars ten 340 1,500:00 510,000
Others 20%) LS. 2,116,000
Subtotal 16,256,000
%0 WATERWAY
2.51 INTAKE
Excavation
Excavalion,common mj 1,900 150 . 5,650
Excavation,weathercd rock m3 1,900 6.00 11,400
Excavation hard rock m3 2,600 00 26,000
Conerele, opeat ructure m3 2,900 140.00 . 406,000
Reinforcement ton B85 1,500.00 127,500
Others (20%} 1.S. 115,510
Subiota) 693,060
252 HEADRACE TUNNEL
Excevation,sunnel m 168,200 5500 9251000
Concrede, tunntl m3 55,300 160.00 8,848,000
Reinforcement on 560 1,500.00 840,000
Consolidation grout m 16,800 0.0 1,512,000
Curtain geout m 350 0o 24,500
Backfill groat m3 1,450 200.00 250,000
Ochers 0%) LS. 4,153,100
Subtotal 24,918,600
2.53 SURGE TANK
Tixcavation, shaft m3 18,000 35.00 990,000
Concrese, shalt m3 5,200 160.00 832,000
Reinforcement ton 160 1,500.00 240,000
Consolidation groui m 400 90.00 36,600
Cthers (20%) LS. 419,600
Subtotal 2517600
254 PENSTOCK
Excavation unnet m3 5,900 55.00 324,500
Concreie ymnek m3 2,400 160.00 384,000
Reinforcement o1 50 1,500.00 75,000
Custzin grout m 350 T0.00 24,500
Backfill grout m3 80 200.00 16,000
Onhess (20%) LS. 164,800
Subtotal 983,800
260 OPEN POWERHOQUSE
Excavation
Eacavation,common 3 . 8,300 3.50 32,550
Excavation,westhered rock m3 9,300 600 55,800
Excavationhard rock m3 12,400 1002 124,000
Concrete, subsimuciuze m3 8,900 250.00 2,225,000
_Concrete, second stage m3 2,200 t4c.00 308,000
Reinforcement on 580 1,500.00 870,000
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270

280

250

3.00

4.00

.00

6.00
7.00
800

.00

Ciheis (20%)
Subotat
TAWRACE

Excavation
Excavation common
Bxcavation,weathered rock
Excavation hard rock
Concrete, stracturs
Reinforcement
Others 20%)

Subrotal

ARCHITECTURAL BUILDINGS

ACCHSS ROAD

" New construction
Upgraded

" Subiotst
METAL WORKS

Penstock steel pipes
Gates

"Subtoal *

GENERATING EQUIPMENT

“Turbines
Cenerators
Teansformars
" Subtots)
TRANSMISSION LINES AND
SUBSTATIONS

Tota) of Dirert Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

LS.

ma 6,000
m3 6,000
nd £,000
3 2,500
ton - %
LS.

m2 6,000
m 290
m 79
ton 1,100
ton 190
ton 450
ton 80¢
MVA 76
¥m 210
LS

LS

s

LS

-67 -

3.50
£0.00

14000
1,300.00

1,100.00

600,000:00
50,000.00

5,060.00
7,000:00

18,700.00
20,400.00
4,300.00

46,000.00

723070

21,000
36,000
80,000
350,000
112,500
119,90¢

6,600,000

- 374,000,000
3,956,000

5,500,000
1,330,000

8,415,008
- 16,320,000
326,800

9,660,000

360,684,514

4,518420

119400

6,600,000

177,950,000

6,830,000

25,061,800
9,660,000
303,096,146

3,030,961

3,030,961

216730

30,309.615

350,684,414



B/Q of HKR-3 (Draft Rate 0.50)

Tiem No. Work lem Ot Guantity Unit price . Amoont
EC{USy)_ __F.C{USY)
1.00 PREPARATORY WORKS L.S. 5,586,750
{10 % of Civil Works)
200 CIVIL WORKS
2.10 INTAKE DAM
Open Excavaiion
Tpea excavalion common md 14,200 .50 49,150
Open excavation,weathered rock 3 14,200 .00 85,200
Open cycavetion hard rock ml 18,800 10.00 189,000
Concrete
Mass concrete m3 28,700 2000 2,403,000
Relnforved concrets m3 84,500 140.00 9,030,000
Reinforcemant bar on 1.95¢ 1,500.00 2,925,000
Curtein growting, w 3.800 7000 252000
Consolidation grouting m 2.400 2000 218,000
Others (205%) LS. 3,029,980
Subroust 13179830
240 DESANDING BASIN
EBxcevation finhe] m3 93,200 5500 5125000
Concrels, mnth 3 22,400 160.00 3,584,000
Reinforcement bars 1en 230 1,500.00 145,000
Ohiees (20%) LS. 1811000
Satzolal 10,866,000
25 WATERWAY
251 INTAKE
Excavaticn
Bxcavghion, commeon m? 1,800 150 5,600
Excavation, weathered rock m3 1,808 -6.00 2,600
Ercavationhard rock md 2.100 10.00 21,000
Comirtis,open stmchire m3 2,300 140.00 IR0
Reinforcement ton 70 1,500.00 105,000
Cthers (20%) LS. 92,640
Subiotal 555340
252 " HEADRACE TUNNEL
Excavation tunne] m3 134,200 5500 7,381,000
Copecrete, ioinet w3 44,900 150.00 7,184,000
Reiforcement 100 450 1,.500.00 BI5000
Consolidation grost m 14,900 £0.00 1,341,000
Cujtain grout m 00 70.00 21,000
Backiill grout m3 1,300 200,00 260,000
Others Q0%) LS. 3,372,410
Subtotal 20,234 400
253 SURGE TANK
Hxtavarion, shaft md 12,000 55.00 660,000
Concrele, shajt m3 3,500 60.00 560,000
Reinforcement 1on i10 §,500.00 163,000
Consulidatien grout m 350 90,00 31,50
Others (20%) LS. 283,300
Subeotal 1,699,800
Z.54 TENSTOCK
Excavation,nnnel m3 4,300 35.00 236,500
Concrere,umpel m3 2,100 160,00 336,000
Reinforcement ton 40 1,500.00 60,000
Clurtain grow m 300 10.00 21,000
Backfill grom mi 70 200.00 14,000
Onbeys (20%) LS. 131,500
Subtotat 801,000
260 OPEN POWFRHOUSE
Axcavation
Excavalion,commen m3 §.200 1.50 21,700
Excavalion, weathesed rock ml 8,200 6.00 37,200
Exeavalion hard rock m3 8,300 10.00 83,000
Concrete, substruciure n3 5,800 250.00 1,475,000
Toncreie, second nage "3 1,500 $40.00 240,000
Reinforcement ton 380 1,500.00 585,000

-H8 -



270

2.80

2.50

3.00

400

5.00

6.00
700
B.0O

.00

Others (20%)
Subtoal
TAILRACE
Bxcsvation
Excavelion.commen
Excavatioan westhared rock
Excavailonhard rock
Cangette, Kuctune
Reinforcement

Others (20%)

Subioial

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New temituetion
Upgraded

Subtotal
METAL WORKS

Penstock steel pipes

Gares
Subltotzl
GENERATING EQUIPMENT
Turtincs
Generators
Franaformers
Sublota]
TRANSMISSION LINES AND
SUBSTATIONS
Totsl of Direct Con

LAND AQUTSITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

FHYSICAL CONTINGBNCY

‘GRAND TOTAL

LS.

g8

B & & B

%53

A

=69 -

5,000
5,000
7,000
2,200

]

5,000

2350
78

790
125

326
620
51

21¢

482,380
150 17,500
6.00 30,000

1000 70,000
149.00 308,000
1,500.00 105,000
105,100

1,100.00 5,500,000
S00,000.00 174,000,000
$0,000.00 3,550,000
5,000.00 1,950,000
7.000.00 875,000
18,700.00 5,984,000
2040000 12648000
4850.00 237,150
46,000:00 9,660,000
[

0

o

0

331,127,869

2,504,280

636,600

3,500,000

177,950,000

4,825,000

18,869,150
2,650,000
ZTR,358,130

2.TRLS8T
2,782,587
19478111

27825573

331,127,889



B/Q of HKR-3 (Draft Rate 0.67)

- 70} -

liem No. Work [tem Unig Quantity Unit prica Amount
ECUSS) F.CUSS)
100 PREPARATORY WORKS LS. 1655436
{10 % of Civil Works)
203 CIVIL WORKS
210 INTAKE DAM
Open Excavation
Open exeavalion comemon m3 12,800 1.50 44,800
Opeti excavelion,weathered rock m? 12,800 6.00 T6,800
Open excavation hard sock m3 17,000 10.00 170,000
Cencrete
Mass conctete m3 24,900 900 2,241,000
Reinforced conerele m3 80,200 130.00 8,423,000
Reinforcement bar ton 1,850 1,500.00 2,775,000
Curtain groaling m 3,400 70,00 238,000
Consolidxtion grouing m 2,400 900 216,000
Oiners (20%) L5 2.8337.920
Subtotsl LE A Ay
240 DESANDING BASIN
Excavation simsol m3 £9,800 5500 3839000
Concreze, lumne) m3 16,800 160.00 2704000
Reinforcernent bars ton 170 1,500.00 255,000
Others (20%) LS. 1,359,600
Subtotal 8.157.600
2.50 WATERWAY
251 INTAKE
Bxcavation
‘Excavalion,common m3 1,400 3,50 4500
Excsvation,weathered rock m3 1,400 600 8,400
Excavation hard mck m3 1.800 10.00 18,000
Contrete OPen SINKLE w3 2,060 140,00 Pt
Reinforcement ton 60 1,500,000 90,000
Cthers (20%) LS. 80260
Sublotat 481,560
252 HEADRACE TUNNEL
Excavation,unnel 3 104,000 55.00 5,720,000
Concrete, hunnel m3 35,700 160.00 5,712,600
Reinforcement 1on 3ub 1,500.00 540,000
Consolidation grout m 13,100 90.00 £ 179,000
Curtain grout m 250 70,00 17,500
Baudizl grow W 1,200 20000 240,000
Oxhers 20%) LS. 2,681,700
Sobtotsl 16,030,200
253 SURGE TANK
Excavaiion, shaft m3 9,600 55.00 495,000
‘Conerete, shaft m3 2,600 160.00 416,000
Reinforcenent ton 80 1,500.00 120,000
Consolidation grout m 300 20.00 27,000
Qthers 0%} LS. 211,600
Subtotal 1,269,600
2.54 PENSTOCK
Excavation,unnel m3 3,500 55.00 192,500
Concrete,tonnel m3 1,800 160,083 288,000
Reinforcement ten a5 1,50.00 52,500
Curtain grout m 250 70.00 17,500
Backdill grout m3 60 200,00 12,000
Onhers Q0%) LS. 112,500
Sulteral 675,000
2.60 OPEN POWERHOUSE
Excevation
Excavation,comman i 4,700 3.50 16,450
Excavation,weatheréd rock m3 4,700 600 28,200
Excavationhard rock m3 8,200 10.00 62,000
Conerele, substructure ml 4,600 250.00 1,125,000
Concrete, second stage m3 1,800 140.00 252,000
Reinforcemnent ton 280 1,500.00 435,000
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6600
.00
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Othess (20%)
Subletal
TAILRACE
Excavation
Excavatjon.conmon

Excavation,weathered rock
Excavationhard rock
Concrete, siructire
Reinforcement
Others 20%)

Subtotal

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New construclion
Upgraded

Subtotal
METAL WORKS

Penstock stee! pipes

Gates
Subptal
OENERATING EQUIPMENT
Turbines
Generntors
Trensformers
Suhtotz]

TRANSMISSION LINES AND
SUBSTATIONS

Total of Birect Cost

LAND AQUISITEON AND COMPENSATION
ADMINISTRATION EXPENSES
BNGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL
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m3
m3
m3
1on

LS.

B B & B
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4,500

4,500

6,000
1,900
60

4,500

290
79

810
100

260
520
38

210

3.50
6.00
10.00
140,00
1,500.00

1,100.00

600,060.00
50,000.00

5,000.00
7,000.00

18,700.00
20,400.00
5,000.00

46,000.00

383,730

15,750
27,000
£0,000

266,000

C 00,000

91,750

4,950,000

174,000,000
3,950,000

3,050,000
TO0.000

4,852,000
10,508,000
190,000

9,650,000

313,183,957

2,302,380

530,500

4,950,000

177,950,000

3,750.000

15,660,600

9,650,000

263,179,796

2,631,798
2,631,793
18,422,586

26,317,980

313,183,957



B/Q of RKR-4 (Draft Rate 0.33)

e No. Work [tem Unit Quanlity Unit price. Amount
RC.(USS) F.C{USS)
100 FREPARATORY WORKS LS 6,505,170
{10 % of Civil Works}
2.00 CIVIL WORKS
.10 INTAKE DAM
Cpen Bxcavation
Open excavation,comman m) 15,300 3.50 53,550
Opea excavation, weathered rock m3 15,300 6.00 91,800
Open excavation hard rock m3 20,300 1000 203,000
Concrels .
Mass concrets m3 21,800 2000 2,511,000
Reinforced concreie mi ;1. 400 140.00 9576000
Reinforcement bar o 2,050 1,500.00 3,075,000
Curiain grouting m 3,800 70.00 ZT3,000
Congolidstion grouting m 2,400 90.00 216,000
Onhers (0%} LS. 3199870
Subtotal 19,59%23
240 DESANDING BASIN
Breavation unsel ] 128,700 53.00 7,078,500
Concrete, bmasl w3 31,000 160.00 4,960,000
Reinforcement bars 1on atn 1,500.00 465 000
Others Q0%) LS. 2,500,700
Subtotal 15,004,200
250 WATERWAY
5 INTAKE
Excavation
Bxcavalicn,.commeon e 1,800 3.50 6650
Bxcavation, weatheeed sock o3 1,900 6.00 11,400
Excavation hard wock, mi 2,510 10.00 25000
Concrele,opn st m3 2,600 140.00 392,000
Reinforcement 100 85 1,500.00 127,500
Cehers (20%) 1.8 142,510
Subtotl 675,060
252 HEADRACE TUNNEL
Excavation imnel m3 125,800 55.00 6,903,000
Concrele, imnel m3 41,300 160.00 6,668,000
Reinforcemens ton 420 1,500.00 630,000
Consolidation grout m 12,500 90.00 1,125,000
Curlain groul m as50 7000 ) 24,500
Backfill growt m3 1,100 200.00 20,000
Crhers (20%) LS. 3,103,100
Subrota} 18,618,600
2.53 SURGE TANK
Excavation, shaft m3 16,000 55,00 880,000
Conceete, shaft w3 4,500 160.00 720,000
Reinforcament 1o 140 1,500.00 210,000
Consolidation grout m 500 .00 45000
Chhers {(20%) LS. 37000
Sultetal 2,226,000
254 PENSTOCK
Excavation
Bxcavation common m3 55,200 3.50 193 200
Excavation,weathered rock m3 55,200 6.00 331,200
Excavation hard rock m3 73,800 10.00 736,000
BExcavalion el m} 4.800 5500 264,000
Concreie,open slucture m3 a00 140.00 120
Conerete unniel m3 1,600 IGO_.CD 256,000
Reinforcement N 7o 1,500.00 105,000
Cumtzin grout m 350 70.00 24,500
Backfill grout m3 40 200.00 2,000
Others (20%) LS. 405,930
Subtotal 2,435880
2.60 OPEN POWERHOUSE
Excavation _
Excavetion,common m3 12,190 3.50 42,350

.
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Bxcavation weathered rock

Excavationhard rock
Concrets, subsnachus
Cencrete, sscond dage

Reinlercement
Others (20%)
Subeotal
TAILRACE
Bxcavation
Excavatiost,common
Breavation,weathered rock
Excavailonhard rock
Concrets, strxcture
Reinforcament
nhers (20%)
Subigral

ARCHITECTURAL BUILDINGS

ACCEISSROAD

Nzw construction

Upgreded
Subtote]
METAL WORKS
Penstock siet) pipes
Gates
Subtotal
GENERATING EQUIPMENT
Turbines
Generators
Transformers
Subeotal
TRANSMISSION LINES AND
SUBSTATIONS
Total of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
HNGIMEBRING SERVICES

PHYSICAL CONTINGBNCY

GRAND TOTAL

T ER Y

WMVA

E R E g
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12,100
16,200
11,800
2,900
750

8000
8,000
12.000
4,500
140

8,000

302
19

6,400
180

520
1,100
120

01

6.00
10.00

140.00
1,500.00

150
10.00

140.00
1,500.00

1,100.00

600,000.00
$0,000.00

500000
7,00.00

18,700.00
20,300.00
3,500.60

45,000.00

72,600
162,000
2,900,000
406,000
1,125,000
941,590

28,000
48,000
120,000
H30000
210,000
207,200

6,600,000

131 200,000
3,950,000

42,000900
1,260,000

9,724,000
22,440,000
468,000

10,166,000

o

415,744,195

5,649,540

1,243,200

6,500,060

185,150,000

43,260,000

32,632,000
14,166,000
349,364,870

3493649
IASIE40
20,435,541

34,936,487

415,744,195



B/Q of HER-4 (Draft Rate 0.50)

[rem No, Work Item Unit Qanlity Uit peice Antosnt
FCLUSS) F.C{USH)
1.00 PREPARATORY WORKS LS. 4865124
(10 % of Civil Works)
200 CIVEL WORKS
2.10 INTAKE DAM
Open Excavation
Opea excavation,comnion m3 13,800 L350 48,300
Open excavationweatherrd rock m3 13,800 . 640 82,800
Open excavationatd ek md 19,400 10.00 134,000
Concrete .
»ass concrete m3 26,160 90.00 2,349,000
Reinforced concrete m3 B3.800 140.00 8,932,000
Reinforcement bar ton 1,950 1,500.00 2,925,000
Curtain grouting m 3,500 .0 252,000
Consolidation grouting m 2,400 0000 216,000
Cthers (20%) LS. 295184
Subtoa) 11,986,920
240 DESANDING BASIN
Excavation,tunncl m3 85,900 35.00 4,724,500
Concrete, unnel m3 20,800 166.00 3,328,000
Reinforcement bars ton 210 1,500.00 315,000
(rhers 20%) LS. 1,673,500
‘Subtotat 10,041,000
250 WATERWAY
251 INTAKE
Excavation
BACAVATON,COMMGR m3 1500 3.5 5250
Gxcavation,weathered rock m3 1,500 500 9,000
Excavationhard rock m3 2,000 10.00 20,6}
Concrele,open sbuciure m3 2,200 140.00 303,000
Reinferceznent on 65 1,500.00 97,500
Others [20%) L5, 81,950
Sublotal 527700
252 HEADRACE TUNNEL
Excavation tunnel m3 77.600 55.00 4,268,000
Conicrete, tunnel m3 26.700 160.00 4,272,000
Reinforcement ten 270 1,560.00 405,000
Consclidazion groul m 9,800 °0.00 §82,000
Cugnain grout ' 300 TO.00 21,000
Backdill grom m3 1,000 200,00 200,000
Others (20%) LS. 2,009,600
Sublotal 12,057 660
253 SURGE TANK
Excavation, shaft m3 10,300 53.00 566,500 -
" Canerzis, shaft m3 3,000 160.00 480,000
Reinforcement 7] 20 1,500.00 135000
Consolidation grout m 400 90.00 35,000
Others (20%) LS. 243,500
Subtotz] 1,461,000
254 PENSTOCK
Excavation
Excavation,common m3 44,200 3.50 154,760
Excavation,westhrred rock m3 44,200 6.00 26_5.200
Excavation hard rock m3 58.900 10.00 539,000
Excavation tunnck m3 3,000 55.00 165,000
Concrete,open strachure m3 8O0 140.00 84,000
Concrete,unnel m3 1.000 160.00 160,000
Remforcement ton S0 1,5C0.00 15,000
Curtain grout m 300 T0.00 21,000
Backill grout m3 an 200.00 6,000
Others (20%) LS. 33,980
Subtolal !.8‘23,880
260 OPEN POWERHOUSE
Excavation
Excavation,common m3 8,100 350 8,330

-74 -



220

2.80

250

300

4.00

5.00

600

T.00

B0

906

Excsvatiom,weathered rock
Bxcavationherd rock
Congreie, substniciure

Concrele, second stage
Reinforcement
(CHhess {20%)

Sublotal
TAILRACH
Excavation

Excavalion,common
Excavarion,weathered rock
Bacavationhard rock
Concrere, struslure
Reinforcement
Othéss (20%)

Sublotal

ARCHITECTURAL BUILDINGS
ACCESSROAD

New conyinenticn
Upgtaded

Sublow]
METAL WORKS

. Penstock steel pipes
Galet .

Subtotal
GENERATING EQUIPMENT
Turkines
Generaiors

Trmsformers
Subtotal
TRANSMISSIGN LINES AND
SUBSTATIONS

Tetal of Direct Cost

LAND AQUISITION ANI} COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3
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w3
m}

LS.

m3
m}

m3

LS.

oa

5 5 L &

175 .

8,100
10,800
7,700
2,000
500

6,000
8,000
9,500
3,800

110

5,000

302

5,800
120

L1
820
80

221

6.00
10:00
250.00
140.00
1,500.00

350
6.00
10.00
14000
1,500.00

1,100.00

£O3000.00
§0,000.00

5.000.00
7,000.00

18,100.00
20,400.00
4.300.0¢

46,000.00

48,600
108,000
1,625,000
280,000
750,000
621990

21,000
16,000
95,000

504,000

165,000

164,200

5,500,000

181,200.000
- 3,950,000

29,500,000
840,000

1,106,000
16,728,000

144,000

10,165,000

367,531,933

3,767,940

985,200

4,500,000

185,150,000

30,340,000

24,178,000
10,166,000
308,850,264

3088504
3,088,504
21,619,525

30,885,036

367,531,933



B/Q of HKR-4 (Draft Rate 0.67)

fiem No. Work Jtem Unit Cruantity Unit price Amount
RC.{USS) E.C(USS)
1.00 PREFARATORY WORKS LS. 4,029,954
{10 % of Civil Works)
200 CIYIL WORKS
2.10 INTAKE DAM
Open Bxésvation
Open excavation common m3 12,400 3% 43,400
Open excavation westhered tock mi 12,460 £.00 T4 400
Open excavationhard rock m3 16,500 10.00 165,000
Concrete
Mass cosiciete m3 24,200 000 2,178,000
Reinforced concrete m3 £9,500 140.00 8,339,000
Reinforcement ber tomi 1,800 1,500.00 2.700,000
Custain grouting ™ 3,400 10.00 238,000
Consolidstion grouting m 2,300 20.00 207,000
Oxhers (QO%} LS. 2,137,160
Subtoral 16,722,960
240 DESANDING BASIN
Excavation el w3 84,400 $5.00 3,542,000
Concrete, amacl m3 15,500 160,00 2,480,000
Reinfarcement bars Ton 155 1,%00.00 232500
Others (20%) LS. 1,250,900
Suteotal 1505400
250 WATERWAY
2.5 INTAKE
Excavaion
Excavation,comumon m3 1,300 350 4,550
‘Bacavation,weathzied Tock wh 1,300 600 TH0
Excsvation hard rock m3 1,700 10.00 17,000
Concrete,open structurs m3 1,900 140.00 266,000
Reinforcement ton B0 1,500.00 90,000
Others 20%) L5, 1.070
Subtota) " 462,420
252 HEADRACE TUNNEL
Excavation,unnel m3 57,900 S55.00 3,184,500
Concreze, tanpel ¥ 20,500 16008 3,280,000
Reinforcement o 240 1,560.00 315,000
Consclidation growt m 8,400 20.00 756,000
Custain geout m 250 70.00 17,500
Beckfitl grout m3 900 200,00 180,000
Onlers (20%) LS. 1,546,600
Subiotai 9,279,600
253 SURGE TANK.
Excavalion, shaft m3 7.700 55.00 423,500
Congcrete, shaft m3 2,300 150.00 368,000
Reinforcament 100 10 1,500.00 F05,000
) Consolidation groul m 350 90.00 31,500 )
Others 20%) LS. 185,600
Subtora! 113,600
254 PEN3STOCK
Bxcavalion .
Excavation common m3 39,800 3.50 139,200
Bxcavation weathered rock w3 39,800 6.00 . 238800
Ereavation fard rock m3 53,100 10.00 531000
Excavation,tunnef m3 2.200 55.00 121,000
Concrete,open snucture m3 560 140.00 10,000
Cencrete,tanne] m3 8Ol 160.00 123,000
Reinforcement woh 4 1,500.00 60,000
Curtain growt m 250 F0.00 T 17,500
Backfill grout mi 20 200.00 4,000
hers (20%) Ls 261,920
Subtotal 1,571,520
2.60 OPEN POWERHOUSE
Excavation _
Bxcavation,common m3 §,100 150 . 21,350

-76 -
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Hrcavationweatheeed tock

Brcavetionhasd rock
Concrele, substruciure
Conkitic, 3econd stage
Reinforcement
Others (20%)

Subtotal
TAILRACE

Bxcavation
Excavation common

Excavation,weathered rock

Excavation kard tock
Conctele, struchire
_Reinforcerment
Onhers (20%)

Subtoal

ARCHITECTURAL BUILDINGS

ACCESS ROAD

New eoastruction
Upgraded

Subtowl
METAL WORKS

Penstock steel pipes

Gales
Subtoat
GENERATING EQUIPMENT
Turbines
Generalors
Transfommers
Subtotal
TRANSMISSION LINES AND
SUBSTATIONS
Total of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

ol 6.1¢0

m3 8,100
fx] 5,800
m3 1,500
ton 380
LS,

3 4,500
m3 4,500
m3 7.000
m3 3,000
wn i}
LS.

w2 4,500
m 302
m 79
ton 4,460
ton 90
ton ' 300
ton B8O
MVA ]
km 23
LS

15

LS

LS

i

600
10.00
250.00
14000
1,500.00

ase
10.00

140.00
1,500.00

1,100.00

600,000.0¢
50,000.00

5,000.00
7,000.00

18,700.00
20.400.00
4,500.00

46,000.00

35,600
81,000
1,450,000
210,000
570,000
473,750

15,750
21,000
70,000
420,000
135,000
133,550

4,550,000

181,200,000
3,950,000

22,000,000
630,000

5,610,000
13,872,000
270,000

10,166,000

341,503,218

2,842,740

801,300

4,950,000

185,150,000

22,630,000

19,752,000
10,166,003
28691749

2,869,775

2,863,715

' 20088425

28,697,749

351,503,218



B/Q of KR-2

(EL. 1,055.0)

78 -

Ttemy No. Woik Jtem Unit - Quantity Unit price Amount
N FC{US3) F.C.0U58)
1.00 PREPARATORY WCORKS LS. 35,910,845
{10 % of Civil Worksy
.00 Civit, WORKS
140 DIVERSION TUNNEL
Open F.:.csvmi_on of Inlet &Quilet )
Open excavalion common m3 20,000 3.50 70,000
Optn excavation,wemhered ek m3 20,0900 6.00 ¥20,000
Qpts excavation hand wck 3 30,000 1000 300,000
Concrele of Indet &Cutlet m3 10,000 140.00 1,400,000
Tunnel Txcavition m3 246,900 55.00 13,579,500
Tunnel Concrele m3 74,200 160.00 11,872,000
Reinforeement bar ml 1,700 1,500.00 2,550,000
Plug Concrete m3 5,300 160.00 1,008,000
Onhees {20%) Ls. 4,179,900
Subiotal 37079400
120 COFFER DAM
Bzcavation
EBxcavation,comimon m3 66,400 Aso 32,400
Embaskment .
Embank:ment,core m3 152,500 500 762,500
Embankment,filier m3 36,800 10.00 363,000 -
Embankmens fock m3 515,400 480 4,058,400
Onhyers (20%) 18, 1,044,260
Sublota} 6,505,360
230 MAIN DAM
Excavation
Excavaiion,common w3 439,40 350 1,537,550
Excavation,weathered rock ml 125,100 6.00 756,600
Hacavation hard m3 1,262,300 10.00 T 12,623,000
Embankment
Embankenent,com mi 1910100 500 9,550,500
Erabankment,ltlier m3 424,300 10.00 4,248,000
Epbanlanent,rock m3 15,259,800 6.00 91,798,800
Curiain Grouting ™ 60,000 TR0 4,200,000
Consaliduion Growing m 10,000 o0.00 900,000
Orchers {16%) LS. 12,571,445
Subwoiak 138, 785895
C 240 SPILLWAY
Excavation _ . :
_ Excavation,common m3 523,500 3.50 1,832,250
Excavation,weathered rock m3 754,100 6.0 4,524 500
Excavaiion hard reck m3 BIT4,600 10.00 28,746,000
Concrele ot 97,600 140.00 13,664,000
Reinforcerent bars tom 2,950 1,500.00 4,425.000
Quhers (20%) LS. 22,633,370
Subrotal 135830,220
250 WATERWAY '
25 INTAKE
Excavation
Eacavetion common w3 3,100 3.50 B0
Excavation wezthered tock il 3,100 6.00 18,600
Excavationhard rock m3 4,200 1080 42,000
Concrele,open stracmre m3 4,650 140.00 631,000
Reinforcemem w0 140 £,500.00 210000
(Rheqs 20%) L8 186,490
Subtotal L118530
25 HEADRACE TUNNEL
Eacavation tunnel m3 156,300 55.00 8,596,500
Concrete, el mi 43,500 | 160.00 1760000
Reinforcement on 500 1,500.00 750,000
Consolidation grout m 10,300 9300 927,000
Curtsin groul m v To.00 42000
Backfill grout m3 2,300 200,00 460,000
Others (ZQ%) L.S. 3,707,100
Subhotal 21,142500
253 SURGHE TANK
Baxrcavation, shafl m3 33,400 55.00 1,837,000
Coicret2, shaft m3 9,700 180.00 1,552,000
Reinforcement wn <hilv] 1,500.00 450,000
Consolidation grout m 1,200 0.0 103,000
Crpers (20%) LS. 785,400
Subzotal 4,736,400
253 PENSTOCK



2.60

2.710

280

250

ELLY

4.00

300

5.00
1.00
3.00

900

Excavation,funnc]
Concrele tunne!
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Hxcavation
Excavation, common
Rxcavation westhered rock
Tixcavation herd reck
Coierete, subsiqucture
Coaicretc. second siage
Reinforcement
Others (20%)

Subtotal
TAILRACE

Excavation
Excavation,common
Excavetion,wealhiered rock
Excavation hard rock

Concrete, struiuce

Reinforcement

Cnhers R0%)

Sublotal

ARCHITECTURAL BUILDINGS

ACCESS ROAD

New construction
Upgraded
Subtoat
METAL WORKS
Penstock steel pipts
Gates
Subtotal
GENERATING EQUIPMENT
Turbines
CGenerators
Transformers
Subltotsl
TRANSMISSION LINES AND
SUBSTATIONS

“Total'of Direci Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CORTINGENCY

GRAND TOTAL
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ton

MVA

15

™

=79

9,100 55.00 500,500
2,700 160.00 432,000
60 1,500.00 90,000
600 70.00 42,000
250 200,00 50,000
222,900

24,600 350 86,100
24,600 600 147,600
- 32,900 1000 327,000
23,400 25000 5,850,000
5,900 120.00 826,000
L3S0 1,500.00 2,325,000
1,912,340

6,000 3.50 21,000
6,000 6.00 6,000
13,600 10.80 . 130,000
1,200 140.00 163,000
40 1,500.00 60,000
83,000

3000 . LI0G00 - 3300000

9% 600,000.00 59,400,000

79 50,000.60 3,550,000
2,160 5,000.00 10,500,000
300 7,000.00 2,100,000
1,300 1870000 24310000
1,906 20,400.00 - 38,750,000
%) 3,100.00 869,000
% 46,000.00 3,636,000

[1]

1]

0

]

666,502,530

1,337400

11,474,040

458,000

3,300,000

63,350,000

12,600,000

63,969,000
3,634,000
541,872,301

271093615
5,418,723 .
37,931,061

54,187,230

666,502,930



B/Q of KR-2 {EL. 1,053.0)

- 8} -

Hem No. Work Item Unie Quaintity Unit peice Amotnt
EC.{USS) F.C.{US$)
100 PREPARATORY WORKS L5
{10 % of Civil Works)}
200 <IVIL, WORKS
2.10 DIVERSION TUNNEL
Open Bxcavation of Enlel &Outlet
Dpen excavalion,comnton m3 20,000 3.50 F0,000
Open excavation weathered rock m3 20,000 600 120,000
Open excavationhaed rock m3 19,000 10.00 300,000
Conctele of Inler &Owuilet m3 10,000 140.00 1,400,000
Tunnel Excavation m3 222,000 35.00 12210000
Tunnel Concreis m3 56,700 160.00 10,672,000
Reinforcement bar m3 1,550 1,500.00 2,325,000
Fiug Concrert ml 6,300 160.00 1,008,000
Others Q0%) LS. 5,621,000
Sublotal
220 COFFER DAM
Excavation
Breavslion,common ml 59,800 350 209,300
Embanimens
Embankment,core o3 133,60 5.00 650,000
Embanioment filler m3 33,200 10.00 332,000
Embankmént,cock m3 608,800 £.00 3,652,800
Orhors (206%) LS. 5716320
Subiwots)
230 MAIN DAM
Excavation
Excavation,commen m3 395,400 150 1,383,900
Bxcavalion, weathersd rock m3 113,500 6.00 681,000
Excaviiion hard m3 1,136,600 10.00 11,350,000
Embarkment
Embankment,core m3 1,719,000 5.00 8,595,000
Embsnlmment, fifter m3 391,000 19.00 3,910,000
Embankment,rock m3 13,765,000 500 82,614,000
Curtein Grouling n 55,000 000 3,350,000
Consolidation Grouling m 9.000 90,00 810,000
Cxhers (10%) 1.8 11,320.3%0
Subtowl
| 240 SPILLWAY
Brovakion
Excavation,common m3 470,000 3.56 1,645,000
Bacavation,weathered rock m3 £78,600 6.00 4,071,600
acavation hard rock w3 1987 000 1000 19870000
Congrete ml 96,000 140.0G 13,440,000
Reinforcement bars A 2,900 1,500.00 4,350,000
Oehers QOF) LS. - 2067330
" Subiotsl
2.50 WATERWAY
2518 INTAKE
Excavalion
Excavationcommen m3 2,700 3.50 9,450
Excsvation,weathered tock m3 2,700 6.00 16,200
Excavatioo herd rock m3 3,500 1000 35,00
Concrete,open structurc m3 4,000 140.00 560,000
Reinforcernent won 14} 1,500,00 180,000
Others (20%) LS. 160,130
Subtotal
252 HBEADRACE TUNNEL
Excavalion imnel md 115,809 55.00 6,369.000
Concrele, kmnel m3 36,600 160.00 5,856,000
Reinforcement ton I 1.500.00 555,000
Congolidazion grout m 8,800 $0.00 792,000
Curiain groa m 500 70.00 35,000
Backfitl grom 3 2,000 20000 400,000
Oehers (20%) L.S. 2,801 400
Subtotst
2.53 SURGE TANK
Excavation, shaft m3 25,100 55.00 1,380,500
Conciete, shait m3 7,300 160.00 1,168,000
Reinforcement ion 250 1,500.00 330,000
Consolidation grout m 1,000 90.00 90,000
Crhers (20%) LS. 93700
Subtozal
153 PENSTCCK
Excavalion unnel m3 5,500 55.00 379,560
Congreie, imne] ml 2,300 160L00 358,000
Reinfarcement wn 50 1,500.00 75,000

31,567,147

33,726,000

5850920

114,524,290

124,051,920

960,780

16,808,400

3,562,200



260

270

280

2%

A0

4.00

s00

500

T.00
8.00

906

Curtaln grout
Rackiilf grom
Oxhers (20%)

. Sublola]
OPEN POWERHOUSE

Excavatlon
‘Breavalion, common
Breavatlon,weathered 1ock
Bxcavationhard rock
Concrete, subsiriciurs
Concrete, tecond dage

Reinforcement
Othtrs (20%)
Subtotal
TAILRACRE
Excavation
Excavailoncommen
Excavatien,weathered rock
Excavation,hard rock
Conesere, sinachomg
Reinforcement
Oters (20%)
Subtetal

ARCHITECTURAL BUILDINGS

ACCESSROAD
New censtrudtion
Upgraded
Subtotal
METAL WORKS
Penstock steek pipes
Gaizs
Suliotal
GENERATING EQUIPMENT
_ Turbincs
Gentnton
‘Transformers
Subiotal
 TRANSHGSSION LINES AND
SUBSTATIONS

‘Totsl of Direet Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES

. ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRANDTOTAL

m
m3

LS.

m3

ml
m3

L&,

FE33E3

(]

- B1-

500 70.00 35,000
220 200.00 44,000
180,300

18,400 350 BAADD
18,400 6.00 110,400
24,600 10,00 246,000
17,600 250.00 4,400,000
4,400 140.00 616,000
1,200 1,500.00 1,300,000
1,447,360

5,000 250 12,500
5,000 6.00 30,000
11,000 1000 - 110,000
1,000 14000 140000
3% 1,500.00 45,000
68,500

2,500 1,100.00 2,750,000

9 60000000 35,400,000

» 50,000.00 3,950,000
1,600 5,000.00 5,000,000
240 7,000,00 1,680,000
1,000 1370000 18,700,000
1,600 2040000 32,640,000
220 3,300.00 726,000
19 46,00000 3634008

L]

a

0

0

594,235,899

1,081,800

8,684,160

#11,000

2,750,000

63,350,000

9,680,000

52,085,000
3534000
483,118,617

24,155,931
4,931,186
33818303

48311862

594235899



B/Q of KR-2 (EL. 1,057.0)
Isein No. Work llem Unil Quantity Urnit price: Ariount
F.C.(USS) F.C.{USS)
190 PREPARATORY WORKS LS. 43971408
{10 % of Civid Woiks)
2.00 CIVIL WORXS
210 DIVERSION TUNNEL
Open Fixcavation of Inler &0utlet
Open excavation,common m3 20,000 3.50 70,000
Opan excavation,weathered rock m3 20,000 5.00 120,000
Open excavaiion herd rock m3 30,000 10.00 390,000
(oncrete of Tnlet &QOullet m} 10,900 140.00 1,400,000
Tunnel Bxcavation mi 295,000 55.00 16,280,000
Tunnel Concrele 3 89,000 160,00 14,240,000
Reinforcement bar m3 2.050 1,500.00 3,075,000
Plug Concrele md 5,300 160,00 1,008,000
Orhers (20%) LS. 7298600
Subroust 43,791,600
220 COFFER DAM
Excavation
Bacavitioncommon m3 79,700 3.50 278950
FEmbankmant X
Embankment core m3 183,000 5.00 915,000
Embankment,filtar m3 44,500 1000 445,000
Embankment,rock m3 811,700 6.60 4,870,200
Others (0%) LS ’ 1301330
Subtotat - 7,810,980
239 MAIN DAM
Bxcavalion
Excavation,common m3 527,000 3.50 1,844,500
Excevaticn,weatherad rock m} 151,000 6.00 506,000
Excavalion hard m3 1,514,000 10.00 15,140,000
Embarkment
Embankment,core m3 2,290,000 5.00 11,450,000
Embankmnent, fifter m3 522,000 10,00 5,220,000
‘Embankment, rock m3 18,358,000 5.00 110,148,000
Curtain Growting m 70,000 70.00 4,900,000
Consolidation Grouting m 12,000 90,00 1,080,000
Others {10%) LS. 15,068,85C
Subtotal 165,751,350 -
240 SPILLWAY
Excavation
Excavation common m3 628,000 3.50 2,193,000
Excavation,weathered rock o3 503,000 600 5424 000
Excavation,hard rock m3 10,643,000 10,00 106,490,000
Concrete m3 98,500 "140.00 13,750,000
Reinforcement bars 1o 3,100 1,500,080 £,650,000
Others (20%) LS. 26,510,400
Suizolal §59,062,400
250 WATERWAY
2.51 INTAKE
Excavation :
Brcavation common w3 4,000 3.50 14,000
Excavatioa,weathered rock m3 4,000 600 23,000
Excavationhard rock m3 5,300 10.00 53,000
Cencrete,open irachure m3 6,000 140.00 240,000
Reinforcement 1on 189 £,500.00 270,000
Others (20%) LS. 240,200
Subrotal 1,441,200
2.52 HEABRACE TUNKEL
Excevationtunnel 3 255,500 55.00 14,052,500
Conerete, umne! w3 77,400 160.00 12,384,000
Reinforcement ton 780 1,500.00 1,170,000
Tonsolidation grom m 13,200 9000 1,1R8 000
Curtain grout m 800 70.00 56,000
Backlill grout m3 2,800 200.00 560,000
Othess (20%) LS. 5,382,100
Subtotal 35,292,600
253 SURGHE TANK
EBxcavalion, shaft m3 50,200 55.00 2,761,000
Conceete, shaft . m3 14,500 160.00 2,320,000
Reinforcement wn 450 1,560.00 675,000
Consotidaticn groul m 1.500 90,00 135,000
COtheis (20%) LS. 1,178,200
Subrotal 7,069,200
253 PENSTOCK

82 -



260

270

280

2590

3.00

4.06

3.00

600
7.00
B.00

" o.00

Excavalion tunnet
Concrate,unnel
Relnforcement
Cuztain grout
Backfill grow
Othess 20%)

Subtotak
" OPEN POWERHOLUSE

LGaxeavation
Excavation,common
-Excavarion,weathered rock
Excay stion hard tock

Concrete, substnscture

Concrete, second stage

Reinforcement
Others (20%)
Subtetal
TAILRACE
Excavalion
Excavation common
Bacivationweathered rock
Brcavaonhard reck
Concrete, stucture
Reinforcerzent
Others (%)
Subioial

- ARCHITECTURAL BUILDINGS
ACCESSROAD

New censtuction
Upgraded

Subioal
METAL WORKS

Penstock steel pipes
Oetes :

Sobtetal
GENERATING EQUIPMENT
Turbines
Qenemtors
Transformers
Subtotak
TRANSMISSION LINES AND
SUBSTATIONS

"Total of Dirock Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

" GRAND TOTAL

ml
m3
ten

m3
LS.

m3

md

m3

LS.

m3

1en

LS

25

fon

LS

-83 -

12,3 55.00 676,500

3,200 160.00 512,000
% 1,500.00 105,000
800 70,00 56,000
300 200.00 60,000

81,900

36,800 150 128,800

36,800 6.00 220,800

49,100 1000 491,000

35,000 250.00 3,750,000

2800 140.00 1,232,000

2300 1,500.00 3,450,000

2854520

7,000 350 24500

7,000 600 42,000

15,000 10.00 150,000

1,800 140.00 252,000
60 1,560.00 90,000

111,700

4,000 110000 - 4400000

T 9% GOO00000 55400000
7 50,000.00 3,950,000

2,900 500000 14,500,000
450 7,000.00 3,150,000

1,800 1870000 33,660,000

2,500 2040000 51,000,000
450 2,650.00 1,192,500
% 46,000.00 3,634,000

¢
a
0
0
310,043 505

1,621,400

17,121,120

670,200

4,400,000

63,350,000

17,650,000

85,852,500
3,634,000
653,571,955

32,928,598
6,585,720
46,100,037

65,857,196

810,043,505



B/Q of KR-3 (Draft Rate 0.33)

Ttem No. Work Itz Unie CGuantity Unit prics Amount
ECUSH) E.C.(US$)
1.00 PREPARATORY WORKS LS, 34,769.952
(10 % of Civil Works}
200 CIVIL WORKS
210 INTAKE DAM
Optn Excavation
Open £xcavation,conrnmon ml 27.700 3150 06,950
‘Open excavation,weathored rock m3 27,700 6.00 166,200
Open excavalion hard rock m} 46,900 10.00 369,000
Concrete
Mass concreta m3 44,500 20,00 4,008,000
Reinforcod conceete 3 85,900 140.00 12,026,000
Reinforcement bar ton 2,600 1,500.00 3,900,000
Cunain grouling m 3,900 000 273,000
Consolidation grouting m 3.400 90.00 306,600
Okhers {20%) L.S. 4,228410
Subtonal 253703580
240 DESANDING BASIN
Excavation limnel m3 800,700 55.00 44,038,500
Concrete, kmnel m3 192,900 16000 30,854,000
Reinforcement bars wm 1,930 1,500.60 2,895,000
(nhers (10%) LS. 15,559,500
Subtotal 93,357,000
2.50 WATERWAY
2.51 INTAKE
Excavation
Excavation,commen m3 5,300 350 18,550
Excavation,weathered rock m? 5,300 . 6.00 31,800
Excavationhard rock m3 7.100 10.00 1,000
Concrere.open struciurs m? 7,900 140.00 5,106,000
Reinforcement ton 240 1,500.00 362,000
Oxhers (20%) LS. NTATD
Subtotsl 1,904,880
252 'HEADRACE TUNNEL
Bxcavation,nmnel m3 +,340,200 355,00 - 73,711,000
Concrels, wanel m3 389,400 - 160.00 63,504,000
Reinforcement 100 4,000 1,500.00 6,000,000
Consoltidation grout m 57,100 90.0 5,139,000
Cuitsin grout m 700 T0.00 49,000
Backfill growt m? 5,000 20060 1,000,000
Gthers (H0%) LS. 29,960,600
Suttolal 179,761,500
253 SURGE TANK
Excavation, shaft m3 111,900 55.00 6,154,500
Conciere, shaft m3 32,400 160.00 5,184,000
Reinfercement ton 480 1,500.00 1,470,000
Consolidation grout m 1,200 50,00 108,000
Cthers (20%) LS. 2,583,300
Sutkolal 15499800
2.54 PENSTOCK
Excavalion
Excavation,common m3 31,600 3.50 131,600
Excavation weathered rock m3 37,600 5,00 225,600
Excavation hard rock m3 50,100 10.00 501,000
Excavation munnel m3 18,300 55.00 1,006,500
Concrele,optan structure m3 1,500 140.0¢ 210,000
Concrete tunnel m3 5,800 160.00 896,000
Reinfogcement ton 220 1,500.00 330,000
Cunain grout m 00 70,00 49,000
Backfill grout m3 100 200.00 20,000
Others (20%) LS 671,940
Subzotal 4,043,640
2.60 OPEN POWERHOUSE
Cxcavalion
Bxcavation,comman m3 55,200 3.50 193,200

-84 -



230

28)

290

3.00

4.00

.00

6.00
.00
200

.00

Excavation,weathered ek

Breavation hiked wock
Concrete, substnictore
Concrele, second stage

Relnforcement
Othere (20%)
Subtotal
TALRACE
Bacavation
Excavetion comnwn

Txcavation,weathered rock
Bxcavation hard rock
Cangrele, structue
Reinforeenient
. Oihers (20%)

Subtota]

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New topimction
Upgraded

Subeotal
METAL WORKS

Pensiock steel pipes

Gateg
Sutzotal
GENERATING EQUIPMENT
Turbines
Generators
Transformers
Subotal
TRANSMISSION LINES AND
SUBSTATIONS

‘Tots] of Direct Cost

LAND AQUASITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3

m3
m3

LS.

2228

lont

L5

m2

5 B R &

-85 -

55,200 6.00 331,200
73.400 10.00 736000
52,600 250:00 13,150,000
13,200 14000 1,848,000
3,450 1,500.0¢ 5075000
4,286,680

20,600 150 10,000
20,000 6.00 120,000
30,000 10.00 100,000
8500 14000 910,000
200 1,500.00 300,000
340,000

1.000 1,100.00 7,700,000
41 £00,000.00 24,600,000

79 50,000.00 3,950,000
12,100 5,000.00 60,500,000
1,100 D00 7,700,000
2,000 18,70000 37,400,000
2,600 -20,400.00 53,040,000
458 2,600.00 1,193,400

15 45,000.00 E90.000

il

i

1

o

689,299,018

25,720,080

2,040,000

7,700,000

23 550,000

68,200,000

21633400
690,000
5719,242872

CORT429
5,79242¢
49,547,001

5792428

639,239,018



B/Q of KR-3 (Drafi Rate 0.50)

[tem No. Work Jtem Unit Quantity Unit price Amount
F.C.Usy) eSS
1.00 PREPARATORY WORKS L8, 25613928
{10 % of Civil Works)
20 CIVIL WORKS
.19 INTAKE DAM
Open Bxcavalion
Open excavalion,common m3 25,100 3.50 87850
Open excavation,weathered rock m3 25,100 £.00 150,600
Open excavation hard rock m3 33,400 10.00 334,000
Conerete :
Niass concrete m3 41,500 H0.00 3,735,000
Reinforeed concvete m3 81,200 - 140.00 11,368,000
Reinforcenent bar on 2,450 1,500.00 3,673,000
Curtain grouting m 3,600 70.00 252,000
Consolidalion grouling m 3,300 00.00 297,000
Others 20%) i.5. 3,979,890
Sublotal 23,879,340
240 DESANDING BASIN
Bxcavation,unnel m3 §33,800 55.00 29,359,000
Cencrele, lunng] m3 128,800 160.00 20,576,000
Reinforcement bars. 1o 1.300 1,500.00 1,950,600
Others (20%) 1.8, : 10,377,600
Subtola) 62,262,000
250 WA’IERWAY:
231 INTAKE
Excsvation
Excavation,common m3 4,200 350 14,700
Excavation,weathered rock m3 4,200 6.00 25,200
Excavationhard rock ™3 5,600 10.00 56,000
Concrete,open structure m} 6,300 1£0.00 852,000
Reinforcement oo 190 1,500.00 285,000
Others (20%) 1.8 252,580
Sulxota) 1,515480
2.52 HEADRACE TUNNEL
Excavation,tunnel m3 1,004,600 55.00 55,253,000
Cencrele, mnnel m3 392,900 . 150,00 48,464,000
Reinforcement o 3,100 1,500.00 4,650,000
Consolidation grout m 49,300 50.00 4,437,000
Curnain grout m 600 10,00 42000
Bxckfili grout m3 4,200 100.00 £40,000 -
Oxhers (20%) LS. 22,737,200
Subtotal 136423200
253 'SURGE TANK
Lixcavation, shaft m3 74,600 55.00 4,103,000
Concrele, shaft m3 21,800 160.00 3,456,0(_0
Reinforcement wh 650 £,300.00 75,000
Consofidation grout m 1,000 90.00 S0000
Others (20%) LS. 1,724,800
Subtozal 10,348,800
254 PENSTOCK
Excavalicn
Excavation,common m3 30,100 150 165,350
Excavation,weathered rock m3 30,100 6.00 180,600
Excavationhard rock m3 40,100 10.00 401,000
Excavation turmel m3 12,800 55.00 704,000
Conereie,open suucuire m3 1,200 140,00 168,060
Concrete,tunniel m3 4,000 160.00 640,000
Reinforceznant on 180 1,500,00 240,000
Cunain grout m 500 70.00 42,000
Backdill grout m3 80 200.00 16,000
Oshers (20%) LS. 499,390
Subtotal 2,996,340
2.60 OPEN POWERHOUSE
Bxcavation . .
Excavation,common m3 35,800 350 123,800
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2,70

280

Co290

3.00

400

300

5.00
T.00
800

9.00

BExcavation,weathered rock
Exeavationhesd rock
Conerete, substruciuze
Concrete, second siage
Refnforcement
Others (20%)}

Subxotal
TAILRACE
Excavalicn
" Bxcavation,common
Excavation sweathered sock
Excavation hard rock
Concrete, structire
Reinfozeentent

Others (20%)

Subios!

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New constuction

Upgraded
Subtotal
METAL WORKS
Penstock stecl pipes
Gazs
Subloral
GENERATING EQUIPMENT
Turbints
Generators
Transformers
Subltota]
TRANSMISSION LINES ARD
SUBSTATIONS

Total of Direct Cost

LAND AQUISITEGN AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

w3
w
m3
m3
lon

L&

m3
w3

m3

LS.

§§

P2

-87 -

36,890
49,100
35,100
8,600
2,300

15,000
15,000
23,009

5,000

150

8,000

41

8,500
730

1,400
2,600

305

6.00
10.00
25000
140.00

" 1,500.00

150
600
10.00
140.00
1,500.00

1,100.00

£60,000.00
50,000.00

5,000.00
7,000.00

18,700.00
20,400.00
- 3,000.00

46,000.00

220,800

491,000
8,775,000
1,232,000
3,450,000
2,859,520

52,500
90,000
230,000
3,000
225000
259,500

6,600,000

24,600,000
3,950,000

42,500,000
5,110,000

26,180,000
$0,800,000
915 000

690,000

$15.386 868

17,157,120

1,557,000

6,600,000

28,550,000

47,610,000

67,895,000
550,000
433,098,208

'4.330982
4,330,982
0316875

43,309,821

15,386,868



B/Q of KR-3 (Draft_ Rate 0.67)

Ttem Ne. Work Teem Unie Guantity Unit price Amoynt
F.C.(USS) F.C(USS)
100 PREPARATORY WORKS LS. 19,391,838
{10 % of Civil Works)
100 CIVIE WORKS
210 INTAKE DAM
Ogen Excavilon
Open excavation,common m3 22,500 .50 78,750
Open excavation,weathernd rock w3 22,500 6,00 135,000
Opens excavationhard rock m3 30.000 10,00 300,000
Concrele
Mass concrote m3 358,500 S0.00 3465000
Reinforced concrete m3 17.000 140.00 10,730,000
Reinforcement bar ton 2,300 1,500.00 3,450,000
Curtain grouting m 3,400 70.00 238,000
Consolidation grouting m 3,300 90.00 297,000
Orhees (20%) LS. 3,148,750
Subeotal ‘22,492,500
240 DESANDING BASIN
Excavation unnel m3 400,500 55.00 22,027,500
Concrele, hmnel m} 97.500 160.00 15,600,000
Reinforcement hars Tost 970 1,500.00 . 1.455,@
(xhers (20%) LS. 7,816,500 )
Subotal 46,899,000
2.50 WATERWAY
251 INTAKE
Excevatton
Bacavation comamon md 3,500 150 12,250
Sxcavation,weathered rock ml 3,500 6,00 28,000
Excavation hesd rock m3 4,700 10.00 47,000
Concrete,epen SHUICIUR m3 5,300 140.00 742,600
Reinfercement ton t60 1.500.00 240,000
Others (20%) LS. 212,450
Subtotal 1,274,700
252 HEADRACE TUNNEL
Excavetion runnel m3 711,200 55.00 39,445,000
Concrete, tunnel m3 219,600 160,00 35,136,000
Reinforvement we 2.200 1,500.00 3,300,000
Conselidation grout m 41,500 90,00 3,735,000
Curtsin gront m 50§ 70.00 35,000
Backlit grout m3 3,500 260:00 700,000
Ohers 20%) Ls. 16470400
Sublonal 98,822,400
253 SURGE TANK
E_xuvzliun, shaft m3 55,000 55.00 3_,080,000
Concrete, shaft m3 16,200 160:00 2,552,000
Renforceenent 100 500 1,500.00 750,000
Consolidation grout m 850 S0.00 76,500
Orhiers 20%) LS 1,299,700
Subtotat 7,798,200
54 PENSTOCK
Excavaion .
Excavationgommon m3 27.100 3.50 94,850
Fxcavation,weathered tock m3 27,100 6.00 162,600
Bxcavationhzrd rock m3 36,100 10.c0 361,000
Excavationunnel m3 8,700 55.00 533,500
Concrete,op<n slructure m3 1.000 140.00 140,000
Concrele,limnel mi 3,100 160.00 496,000
Reinforcement ton 120 1,500.00 120,000
Curtain grout m S00 70.00 35,000
Backfill grout m3 70 200,00 14,000
Cnhers 20%) LS. 403,390
Subiotal 2,420,340
260 OPEN POWERROUSE
Bxcavation
Bxeavalion tommon m3 27,800 350 96,600
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600
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800

9.00

Baeavstion weathtsed rock
Bxcavationhard rock
Concrete, tubsnicmre
Concrele, tecond stags
Reinforcament
Orhers (20%)

Subtotat
TAILRACE
Bxcavation
Bxcavation,common
Excavation,weathered rock
Excavation haed rock
Concrete, sinscure
Reinforcoment

Gthers 20%)

Subtolal

ARCHITECTURAL BUILDINGS
ACCESS ROAD

Negw construction

Upgraded
Subolz)
METAL WORKS
Pensniock steet pipes
Gaes
Subtotal
GENERATING EQUIPMENT
Turbines
Generalors
Teansformers
Sutdotal
" TRANSMISSION LENES AND
SUBSTATIONS
Total of Direct Cost

LAND AQUISTTION AND COMPENSATION
ADMINISTRATION EXPENSES
BMGINEERING SERVICES

PHYSICAL CONTINGBNCY

GRAND TOTAL

m3
ml

mi
on

LS.

m3
m3

L5,

RE

"L b B

-89 -

1500 .60 165500

38,800 10.00 268,000
28,300 20000 6,575,000
8,600 140.00 924,000
1,700 15000 255050
2,135,340

13,000 - as 43,500
13,000 £.00 78,000
20,000 W0 - 200000
4,500 140.00 630,000
40 1,50000 210,000
232,700

5,500 1,i00.00 6,050,000
41 60000000 24,600,000

19 5000000 3,950,000
6,500 500000 - 32,500,000
550 7,000,060 3,850,000
1,100 18,0000 - ZO,570000
1,650 040000 33,660,000
229 3,300.00 155,700
15 46,000.00 656,000

o

a

bl

Q

504,523,742

12,815,040

1,396,200

6,050,000

28,550,000

36,350,000

54,985,700

690,000

339,935,918

3,399,350
3,399,359
73,795514

13,093,592

404,523,742



B/ of KR4 (Deaft Rate 0.33)

Tterm No. Work ltern Unit Quantity Unit price Amount
RC.(USH) FC.USS)
OO PREPARATORY WORKS L.S. 10,901,544
{10 % of Civi Works)
200 CIVIL WORKS
2.10 INTAKE DAM
Opau Excavation
Open sxcavalion,common m3 23,500 3.5 82,600
Open excavation,weathered rock m3 23,600 6.00 141,600
Opan excavation hard ek m3 31,490 - 10.00 314,000
Cencrele
Mass concrete m3 38,500 .00 3.555000
Reinforced concrete m3 80,500 . 14000 11,270,000
Reinforcement bar ton 2,450 1,500.00 3,675,000
Curtain grouting m 3,900 70.00 273,000
Conselidstion grouling m 3,100 90.00 279,000
Cnhecs QO%) LS. 391800
Sublotal 23,508,240
240 DESANDING BASIN
Bxeavation,umne] w3 366,300 5500 20,4630
Cangcrete, nmnel m3 86,308 160.00 14,128,000
Reinforoement bars ton 890 1,500.00 1,335,000
Others (20%) LS. 7121900
Suteora) 42,731,400
2.50 WATERWAY
.5t INTAXE
Excavation
Excavation,common m3 3,400 350 11,500
Excavation,westhered seck m3 3.400 6.00 20,400
Exeavationhard rock 3 4,500 1000 45,000
Concetts,open structire m3 4.500 140,00 530,000
Remfercement ©n 150 1,500.00 225,000
Others Q0%) L.5. 185,460
Subtotsl 1118760
2.5% . HEADRACE TUNNEL
Excavalion,umnel a3 198,000 55.00 10,890,000
Concrete, wnnel m3 21,000 160.00 9760000
Reinforcement ton 610 1,500.00 915,000
Consolidalion grout m 12,200 £0.00 1,098,060
Curtaia groal m 480 70.00 33,600
Backfill grout m3 730 200.00 156,000
Others R0%) LS. 4,570520
Subtala 27423120
.53 SURGE TANK
Excavation, shaft m3 38,300 55.00 2,106,500
* Concrele, sthaft mi 11,100 1620 1,776 500
Reinforcement [15] 340 1,500.00 510,000
Consolidstion grout m 500 90:00 45,000
Othess (20%) L5, 587,500
Subtotal $325000
254 PENSTOCK
Excavaion
‘Bxcavation,common md 6,300 3.50 LS50
Eacavalion,weathered rock m3 6,300 6.00 37300
Excavation hard rock m3 8,400 10.00 84,000
Excavation tunnel m3 4,900 55.00 269,500
Concrele,open sisucture m3 400 140.00 56,000
Concrere,lunnel m3 1,900 16000 256,000
Reinforcement ton 60 1,500.00 90,000
Curtain grout m 480 050 33,600
Backfilt gzoul m3 26 200,00 5,000
Orhers (0%) L.S. 170,790
Subtatal 1,024,740
2.60 OPEN POWERHOUSE
Hxcavetion
Excavation,common m3 14,700 3.50 51450
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3.00
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6.00
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Bxcavation,weathered rock

Excavation hard rock
Congcrete, stbilniciure
Concrate, second sisge
Reinforcement

Others (20%)
Subrotal
TALRACE
Hxcavalion
Brcavation,conumen
Excavation, weathered rock
Excavation,hard rock
Concrete, siructure
Reinforcement
Oxhers {20%)
Subtotel

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New constsuction
Upgraded

© Subtoat

MBTAL WORKS

Penstock steel pipes
Gatgs

Subtotal

GENERATING BEQUIPMENT

Tubives
Generators
Transformers

Subtotal

TRANSMISSION LINES AND
SUBSTATIONS

“Fotsl of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

md
m}
m3
m3

1.5,

m3
m3
m3

LS.

ml

§E

MYA

E 5 LB &

-91 .

14,700 6.00 88,200

19,600 10.00 196,000
t4,000 : 250.00 3,500,000
3,500 140600 490,000
910 1.500.00 1265000
1,138,130

3,000 350 31,500
9,000 6.00 34,000
12,500 10.00 125,000
3,600 14000 504,000
110 1,500.00 165,000
175,500

5,000 1L,10000 5,500,000

167 600,000.00 100,200,000

79 . 50,000.00 3,550,000
1350 - 500000 6,750,000
497 T,000.00 3,479,000
730 1570000 - 13651000
910 2040000 18,564,000
23 4,100.00 381,300
154 46,000.00 7,084,000
0

0

0

]

332,576,778

6,828,780

1,055.400

5,500,000

104,150,000

10,229,000

32,596,300
7,084,000
279,476,254

2,794.763

2,794,163

19,563,340

27,947,623

332,576,778



B/Q of KR-4 (Draft Rate 0.50)

Teem Mo, Work Tt Unit Thmsniity Tnit price Amount
FCLUSS) F.C4UsS)
L.O% PREPARATORY WORKS LS. 1930086
{10 % of Civil Works)
2,00 CIVIL. WORKS
210 INTAKE DAM
Open Bacavation
Open excavation,common m3 21,300 350 74,550
Open excavation weatheréd rock m3 21,300 5.00 127,800
Open excavation,hard rock m3 28,400 10.00 284,000 .
Conerste
Mass concrete m3 35,700 90.00 3,303,000
Reinforced concrele m3 75,800 140.00 10,626,000
Reinforcement bar ten 2,300 £,500.00 3,450,000
Cortain grouting m 3,600 7000 252,000
Consolidation grouting m 3,000 Paliy 270,000
Cthers (20%) LS. : 3611470
Subtotal 22,064820
240 DESANDING BASIN
Excavationnmael m3 244,109 55.00 13,425,500
Concrete, Tunnel m3 58,800 1560.00 9,408,000
Reinforcement bars ton 390 1,500.00 £85,000
Cthers (20%) LS. 4,743,700
Sublotal 28,462,200
2.50 WATERWAY
251 INTAKE
Excavation
Excavation common m3 2.600 150 9,100
Excavation,weathered rock m3 2.600 6.00 15,600
Excavation hard rock m3 3.500 10.00 35,000
Concreta,cpen slnsciure m3 4,000 140.00 360,000
Reinforcemen ton 120 1,500.00 180,000
Others {20%) LS. 159,040
Suteoul 959,640
252 HEADRACE TUNNEL
Excavalion tunnz] m3 128,200 55.00 051,000
Concrete, wnrel m3 40,500 . 160,00 6,480,000
Reinfercement on 410 1,500.00 515,000
Consolidalion grout m 9,300 90.00 882,606
Curtain grout m 400 70.00 28,000
Backfill grom m3 620 200.00 124,000
Othess (20%) LS. 3,036,000
Subtotal 18,216,000
253 SURGE TANK
Excavation, shaft m3 25,600 55.00 1,408,000
Concrcte, shaft w3 7400 160:00 1,184,000
Reinforcement ton 230 1,500.00 345,000
Consolidslion grout m 460 9000 36,000
Ochiers (20%) 1.5 594,600
Subloal 3,567,600
254 PENSTOCK
Bxcavalion
Bxcavation,common m3 5,000 350 17,500
Excavation,weathered tock m3 5,000 6.00 30,000
Enxcavation hazd rock mi 6,800 §0.00 68,000
Excavation,tunnet m3 3,000 55.00 165,000
Concrete,open stracture m3 300 140.00 42,000
Concrelesunmel 03 240 160.00 150,400
Reinforcement on 49 1,500,00 -60,000
Cunaln groul m 400 70.00 28,000
Backfill geout m3 20 200.00 4,000
Others (20%) L§. 112,980
Subrotal 677,830
260 OPEN POWERHOUSE
Excavation .
Excavelion,commen m3 9,800 3.50 34,300
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Excavalion,westhered rock
Excavation hsrd rock
Congrete, substruciure
Conerite, second stage
Reinforcement
Orhere (20%)

Subtata]
TAILRACE
Bxcavaion
Txcaystion common
‘Excevelion,weathered 1ock
Bacavation hard rock
Concrete, structure
Reisforcemen
Others (20%)

Sublotal

ARCHITECTURAL BUILDINGS
ACCESSROAD

New constriction
Upgreded

Subiotst
METAL WORKS

Penstock gleel pipes

Gates
Subtotal
GENERATING EQUIPMENT
Turbives
Generators
Transformers
Sulrotal

TRANSMESSION LINES AND
SUBSTATIONS

‘Total of Direct Cosz

LAND AQUISITION AND COMFENSATION

* ADMINISTRATION EXPENSES

BNGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3
m3
m3

LS.

EEial

EE

R A

55§

A

~93 -

9,800 6.00 58,800

13,000 10.00 130,600
9,300 250.00 2,325,000
2,400 14000 335,000
TG0 1,500.00 915,000
159,820
7,000 . s 24,500
7,008 6,00 42,000
10,000 - 10.00 100,000
3,000 140.00 420,000
160 1,500.00 150,000
147,300
4,000 1,100.00 4,400,000

167 £00,00000 100,200,000
79 50,000.00 3,950,000
950 5.000.00 4,350,000
330 - 700000 2,310,000
§20 18,700.00 9724000
700 2040000 14,280,000
62 4,500.00 279,000
154 4600000 1,084,000
0

0

0

[}]

278,625,266

4,558,920

883,800

4,400,000

104,150,000

7,060,000

24,780,000
7,084,000
234,206,946

23143069
2,343,069
16,401,486

23,430,695

278,825,266



B/Q of KR-4 (Draft Rate .67)

Ttem Ne. Werk Jem Unin Cuantity Uit price Amoent
EC{US%) C(USS)
100 TREPARATORY WORKS LS. 6,662,154
{10 % of Civil Wosks)
20 CIVIL WORKS
2.10 INTAKE DAM
Open Gxcavation
Open excavation,common mi 21,300 3.5¢ 74,550
Open excavation,weathered rock m3 21.300 6.00 127,300
Open excavalion hard rock ml 28,400 10.00 284,000
Conercte
hiass concrzie m} 34,100 °0.00 3,069,000
Reinforced concrete m3 71.600 140.00 10,024,000
Reinforcement bar ton 2,150 1,500.00 315000
Custain grouting m 3,400 T0.00 218,000
- Consolidation grouling m 3.000 90.00 270,000
Others {20%) LS. 3462470
Subxotal 20,774,820
2.40 DESANDING BASIN
Bxcavationunncl m3 183.000 £5.00 10,065,000
Conceete, hmnel "3 44,190 150.00 7,056,000
Reirforcement bars ton 440 1,500.00 60,000
Others {20%) LS. . 3.536,200
Subiotza] 21,337,200
2.50 WATERWAY
251 INTAKE
Excavasion
Excavation,common m? 2,300 3.50 8,050
Excavation,weathered reck m3 2,300 6.00 13,800
Excavationhard rock m3 3.000 10.00 30,000
Concreie,open stiucure m3 3,400 140.00 476,000
Reinforcament 1on 160 1,500.00 150,000
Chers (20%) LS. 135,570
Subtotal 213,420
2.52 HEADRACE TUNNEL
Excavation,tunnel md 108,300 55.00 5,956,500
Concrete, tunnel m3 34 ,QOO 160.00 5,536,000
Reinforcement ton 3506 1,500.00 525,000
Consolidation grout m 9,000 20.00 810,000
Custain grout m 350 T0.00 24,560
Backlill grout m3 5690 200.00 T 112,000
Others (20%) LS. 2,592,300
Subtolal 15,556,800
2.53 SURGE TANK
Excavation, shaft m3 20,090 35.00 1,100,000
Concrete, shaft m3 5,800 160.00 896,000
Reinforcement ton 170 1,500.00 255,000
Consalidation grout m 350 90.00 31,500
Others (20%) LS. 4565
Subtotal 2,739,000
254 PENSTOCK
Excavation
Excavation,common m3 4,500 3.50 15,750
Excavalion,weathered tock m3 4 500 6.00 27,000
Excavation hard tock m3 61,200 10.00 612,000
Excavation,iunnel m3 2,400 55.00 132,000
Concrete,open sleucture m3 260 140.00 35400
Conceete,tunnck m3 780 160.00 124 300
Reinforcement ton 35 1,500.00 52,500
Curain grout m as0 T0.00 24,500
Backfill grout m3 15 200.00 3,000
Othees {20%) LS. 205,590
Subrotal 1,233,540
260 OPEN POWERHOUSE
Excavation . :
Excavalicon,common nd 7,400 150 25,900
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Excavation weathered rock
Excavation,hard rock
Congcrele, substruciuie
Concrele, second stage
Reinforcement
Orhers (20%)

Subtoral
TAILRACH
Excavalion
Excavation,comman
Excavation, weathered rock
Excavation,hard rock
Concrelz, SLuCHe
Reinforcement

Othess (20%)

Sublotal

ARCHFTECTURAL BUILDINGS
ACCESSROAD

New construction -

Upgraded
Subtotal
METAL WORKS
Penstock stoel pipes
Gates
Subxetal
| GENERATING EQUIPMENT
Turbines
Genenalors
Trensformers
Subtotal

TRANSMISSION LINES AND
SUBSTATIGNS

Tolal of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m3

m3
m3

LS.

m3
m3
m3

LS.

LS

-95 -

7,400
9.800
7.000
1,700

460

6,000
8,000
8,500
2,800

[:1i}

3,500

167

780
250

410
.580
48

154

4.00
10.00

140.00
1,500.00

50
6.00
10.00
140.00
1,500,600

1,100.00

600,000.00
50,000.00

500000
1,000.00

18,700.00
20,400.00
4,800.00

46,000.00

45,400
98,000
1,750,000
238,000
690,000
569,260

" 21,000
36,000
85,000

364,000

120,000
125,200

3,350,000

100,200,000
3950000

3,300,000
1,750,000

7.667,000
12,036,000
220,800

7,084,000

254,471,378

3,415,560

751,200

3,850,000

164,150,00G

5,550,000

195923800
7,084,000
213341494

2,138415
2,138,415
14,958,905

21,384,149

2W4ATIITE



B/Q of KR-7 (Drafi Rate 0,33)

Item No. Work ltera Unit Cuantity Unit price Amount
F.C.USH) EC.(UsS)
1.00 PREPARATORY WORKS LS. 15,512,744
{10 % of Civit Works)
200 CIVIL. WORKS
2.10 DIVERSION TUNNEL
Open Bacavmion of inlel &Outler
Open eacavation common m3 3,000 3.50 10,500
Open excavation,westhered rock ml 3,000 .00 18,000
Open excavasion,haid rock m3 6,000 10.00 60,000
Concrele of Inlet &OutleL m3 2,000 149.00 280,000
Tunnel Excavetion w3 48,000 £5.00 2,640,000
Tunncl Concrete m3 16,000 160.00 2,560,000
Reinforcemant bar ml 350 1,560.00 525,000
Fiug Concrele m3 2,300 160.00 168,000
Others 20%) LS. 1,292,300
Subtotal 7,753,800
220 COFFER DAM
Excavation .
Excavation,common m3 150,000 2.50 525,000
Embankment .
Embankment,core m3 350000 5.00 1,750,000
Embankment.filter m3 70,000 10.00 700,000
Embankment,rock m3 1,930,000 6.00 11,540,000
Others 0%} L3 2511000
Subtotal 17,466,000
230 MAIN DAM
Excavation
Excavaiion common ml 156,000 3.5 546,000
Excavation,weathered rock ot E5,000 6.00 396,000
Excavetion hard m3 472,000 10.00 4,720,000
Embankment
Embanianent,core m3 1,216,000 500 6,050,000
Embankment,filter m3 230,000 19.00 2,800,000
Ernbankment,rock m3 4,216,000 6.00 25,296,000
Curtsin Grouting m G000 .00 6,300,000
Consolidstion Grouting m 35,000 20,00 3,240,000
Onhers (10%) L-3. 3592300
Subtotsl 54,282,800
240 SPILLWAY
Excavalion .
Hxcavation,common ;3 520,000 3.50 2,170,000
Excavation,weathered rock m3 830,000 6.00 5,280,000
Excavation hard rock w3 1,153,000 10.00 11,530,000
Conceere wi 85,000 14000 11,500,000
Reinforcement bars 1om 2,700 1,500.00 4,050,000
Others QU%) LS. 6,985,000
Subrotal 41,916,000
2.50 WATERWAY
2.51 INTAKE
Excavation
Excavation comumen m3 5,300 350 18,550
Excavation,weathered rock m3 5,300 6.00 31,800
Excavation hasd rock @3 7.100 10.00 75,000
CODCIRiE,Lpen thruciue wl 7800 140.00 1,106 000
Reinforcement 100 240 £500.00 360,000
Ohers (20%) LS. 317470
Subiota] 194820
252 HEADRACE TUNNEL
Excavation,tunnel w3 135,400 5500 FA47.000
Corkrele, nnet % 40,400 160.00 $AH4000
Reinforcenent ot 410 1,500.00 615,000
Consolidation groul m 5,200 50.00 468,000
Cunain grout m 600 70.00 42,000
Backiill grout m3 510 200.00 136,000
Others (207%} LS. 3,033,200
Subtotal 18,199,200
2.5 PENSTOCK
Rxcavation unnel mi 43,600 55.00 2,398,030
Concrete,unnel m3 8,300 160,00 1,488,000
Reinforcement ton 150 1,500.00 285,000
Curiain geout m 600 70.00 42,000
Backfill grout mi 420 20300 84,000
(nherz 20%) LS 859,400
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Subiatal
OPEN POWERHOUSE

Bxcavation
Excavation,common
Exravalion,weathered rock
Excavatlonhard rock

Conerets, subsiarclure

Cancrets, second stage

Relnforcement
Orhers (26%)
Sublotsl
TAILRACE
Excavalion
Exeavaioh,iommaen

Eacavation weathered 1ock
Excavation hard rock
Concrete, stracture
Reinforcement
Orthers {20%)

" Subtotal

ARCRITECTURAL  BUILDINGS
" ACCESS ROAD

New conslnuclion
Upgraded

Subtotal
METAL WORKS

Penstock siee] pipes
Gates

Sublotal
GENERATING EQUIPMENT
Tuibires
Generawars

Transformers

Subtotal

TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cost

LAND AQUISTTION AND COMPEMSATION |

ADMINISTRATION EXPENSES
ENOINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL -

-8

LS.

nEaizg

£

5 5 5 b
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31,300 350 H9. 550

31,300 6.00 187,800
41,700 10.00 417,000
29,800 250.00 TAS0.000
7,500 140.00 1,050,000
2,000 1,500.00 3,000,000
2442870

15,000 350 52,500
15,000 6.00 90,000
22,000 10.00 220,000
5,000 140.00 700,000
150 - 150000 225,060
257,500

7,000 1,100.00 2,700,000

55 600,000.00 33,000,000

79 30,000.00 3,950,000
4,900 5,000.00 24,500,000
1,100 7,000.00 7,700,000
1,400 18,700.00 26,180,000
1,509 20,400.00 30,600,000
195 340000 663,000
41 46,000.00 1,886,000

1)

¢

o

0

386,924,770

5,156,400

14,657,220

1,545,000

T. 00000

35,950,060

32,200,000

314,572.9%4

1518649
3,145,730
2L ALY

31457298

386,924,770



BAQ of KR-7 (Drafi Rate 0.50)

-98 -

Tiem No. Work ltem Uit Quantity Unii price Amount
F.C.{USH) FOUSS)
1.00 PREFARATORY WORKS 1.5
(10 % of Civil Works)
2.00 CIVIL WORKS
.10 DIVERSION TURNEL
Oypeo Excavation of [nlet &Quitet
Open excavalion,common m3 2400 3.50 8,400
Open excvation,weathered rock m3 2400 6.00 14,400
Open excavation hazd rock ml 4,000 10:00 40,000
Conceete of Infet &Cntlet m3 1,600 1000 224,000
Temnel Bacavarion m3 43,10 $5.00 2,403,500
Tunngl Concrete mi 13,300 16000 2,208,000
Reinfercement bar m3 300 1,300,060 450,000
Plug Concrate w3 2,300 160.00 368 000
Others (20%} LS. : 1,143,260
Sublotal
220 COFFER DAM
Excavation
Frcavation,comnon mi 113,200 3.50 106,200
Embankment
Embinkrien:,core m3 315,500 5.00 1571500
Fn\h&!ﬂ!\&ﬂl.!‘ll\_ﬂ m3 64,300 10.00 643,000
Erebardment,rock 3 1,731,300 600 10,387,800
Oethers R0%) 1.5, 2600500
Subtotal
230 MAIN DAM
Ercavation
Excavglion common m3 143,000 350 500,500
Excavadon,weathered rock m3 57,600 H.00 145,600
Excavation hard rad 419,800 10.00 4,198,000
Embankment
Emban¥meni,core m3 1,112400 500 5,567,000
Embankmeas,filter m3 256,000 10.00 2,560,000
Embankment,rock mi 3,943,000 $.00 23,658,000
Cunzia Grouting m 20,000 000 5,600,000
Consolidation Grouting m 0,650 90.00 2,700,000
Others (J0%) 15 4512910
Subxotal
240 - SPILLWAY
Excavauon
Excavation,cetnmon m3 609,600 3.50 2,131,500
Excavation, weathered rock m3 839,560 6.00 3,089,400
Excavationhard rock m3 1023300 10.00 10,233,000
Concrete . m3 79,800 14000 1,172,000
Reinfotcoment bars tom 2,400 1,500.00 3,600,000
{nhers (20%) LS. 6,435,180
Sotaowud
2.50 WATERWAY
254 INTAKE
Excavaticn
Excasalicn,common m3 4,200 350 14,700
Excavaiion weathered rock wl 4,200 $.00 25,200
Excavetionhard rock 3 5,500 10.00 55,000
Concrete,open sructue m3 8,200 140.00 868,000
Reinforcement ton 190 1,500.00 285,000
(rhers (20} LS. 249,580
Subtotal
x352 HEADRACE TUNNEL
Excavation tunnel ml 91,250 55.00 5,018,750
Congrele, Wwnnel m3 27,768 160.00 4,432,000
Reinforcement on B70 1,500.00 1,005,000
Conzolidation grout m . 4,760 90.00 423,000
Corain grout m 570 70.00 39,900
Backdibh grout ™3 580 T00.00 100,000
Others (20%) 1.5 2,303,730
Subtotal
2.53 PENSTOCK
Eacavation lunnet m3 31,000 55.00 1,705,000
Concreis,lunnt) m3 7,700 16040 1,232,000
Reinforcanent fon 160 1.500.00 240,000
Cuntain groul m 510 7000 49,900
Backfifl grout m3 350 200.00 70,000
Onhers (20%) LS. 657,390

13,340,003

6,859,560

15,605,400

49,642,010

8,611,080

1497480

13,222,380



2460

270

2.80

290

300

400

500

6.00
100
8.00

9.00

Subttoiat
OPEN POWERHQUSE

Excavation
Bacavarion,common

Kxcavation,weathered rock

Bacavation hsrd rock
Concrelt, substiveium
Cangrete, second slege
Reinforcemem
Othess (20%)

Subtetal
TAILRACE

Excavation
Excavation,cotnmon

Excavation, weathercd rock

Excavation,hard rock
Conerets, stouctare
Reinforcement
Othert 20%)

Subtotal

ARCHITECTURAL BUILDINGS

ACCESS RCAD

New construction
Upgmded

Subioal
METAL WORKS

Penstock steel pipes

Gates
Suhkotal
GENERATING EQUIPMENT
Tarbincs
Generators
‘Fransformers
Subtarai
TRANSMISSION LINES AND
SUBSTATIONS

Tetal of Direct Cost

LAMD AQUISITION AND COMPEMSATION

ADMINISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY -

GRAND TOTAL

o
m}
m}
mwh
153
ton

L&,

m)

)

LS

-99-

21,000 150 73,500
24,000 600 126,000
. 21,800 - 10.00 278,000
19,500 250.00 45500008
4,950 140.00 £93,000
1,300 150000 . 1950000
1,614,100

12,009 2150 42,000
12,000 600 72,000
14,000 10.00 140,000
4000 - 4000 560,000
120 1,500.00 180,000
198,300

8000 1,100.00 6,600,000

55 600,000.00 33,000,000

79 50,000.00 2,950,000
3,500 - 5,000.00 17,500,000
730 F00000 - 5110000
1,000 1870000 18,700,000
1,150 20,400.00 23,460,000
130 3,550.00 451,500
41 4600000 1,886,000

0

0

0

0

325,048,526

3944280

9,684,500

1,192,800

6,600,000

36,950,000

22619000

42,621,500
1,886,000
264267093

13,213,355
2,642,671
18,498,697

26,426,109

325,048,524



B/Q of KR-7 (Draft Rate 0.67)

ltem No. Work ften Unit Quantity Unit price Anmount
BL(USS) LC(USY)

100 PREPARATORY WORKS LS, . 12,106,172
(10 % of Civil Works)

2.00 CIVIL WORKS

210 DIVERSION TUNNEL
Open Excavation of [rler £0utlel
Open excavation,common m3 2,000 350 2,000
Open excavilion,wenhered rock m3 2,000 500 12,000
Open excavationhard rock m3 3,500 10.00 35,000
Concrete of Inlet &Outlet m3 L4Ge 140.00 196,000
Tunne! Bavavation W3 42,003 3500 2310000
Tunnet Concrete m3 12,000 160.00 1,920,000
Reinforcement bar ml 60 - 1,500.00 390,000
Plug Concrere ™l 2,300 160.00 158000
Oxhers (20%) LS. 1,047,600
Subtotak 6,285,600
2.20 COFFER DAM
Bxcavation .
Bxcavavion,common m3 105,000 350 . ORS00
Embankment
Embankment,core m3 278,000 500 1,390,000
Embankmert filker iz 58,000 10.00 £80.000 -
Embankment,rock m3 X 1,652,000 6,00 9.912,000
Crhers 20%:) Lis 2,449.900
Subtotal 14,693 400
230 MAIN DAM
EBacavatioa
Excavalion commen m3 134,000 3.50 469,000
EHxcavation, weathered rock m3 53,000 6.00 318,000
" Excavation hard ml 396,000 1003 3050000
Embankment
Ernbankfment,core ml 1,054,050 500 5,220000
Embankmen, filer m3 230,000 10,00 2300000
Embankament,rock m3 3,744,000 6.00 22,464,000
Cureain Grouting m 2000 Tl 5,050,000
Cénsplidation Grouting m 26,000 20,00 2,340,000
Onhers (10%) LS. 4,221,100
Subtossl 46,432,100
240 - SPRALWAY
Excavaiion
Ercavation comman ml 550,000 350 1925002
Excavation,weathered rock m3 780,000 ] 4,630,000
Excavation herd tock m} 985,000 10.00 2,850,000
Concreie m3 77.000 140:00 10,730,000
Reinforcement bars w0m 2,200 1,500.00 3,300,000
Cahers (20%) LS. 5,107,000
Subtotal 36,642,000
.50 WATERWAY
2.51 iNTAKE
Excaveiion
Excavationcommon 3 3,500 3.50 12,250
Excavalion,weatherad cock m3 3,500 6.00 21,000
Excavation hard reck m3 4,700 10.00 1,000
Cancrete,apen staachice m3 5,200 14000 728,000
Reinforcemant 1om 160 1,500.00 240,000
Chhers 20%) LS. 209,650
Suktotal 1,257,900
252 HEADRACE TUNNMEL
Excavarion funpel m3 72,500 55.00 3,937,500
Concrele, oumnel md 22,200 160.00 3552000
Reinforcement on 450 1,300.00 675,000
Censclidation grout m 4,200 50.00 378,000
Curtain geout m 500 7000 35,000
Backfll grout m3 420 Z00.00 84,000
Others (20%) LS. 742,300
Sublotal ) _ 10,453,800
2.53 PENSTOCK
Hacavarion anel m3 240040 4500 " 1,320500
Concrete tunnel m3 8,780 160.00 T 1472000
Reinforcement : won ’ 140 1,500.00 210,000 |
Curtein grout m 520 TG00 36,400
Backfilk gront m 300 2W0.00 69,000
Olhers (205%) LS. . 539680
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260

270

2.80 .

250

3.00

4.0

500

600 .

7.00

3.00

2.00

Subtow)
OFAN POWERHOUSB

- Bxeavalion
Brcavation,commaen
Ereavalion, wesihered rock
Exceyation hard rock

Concrete, subgructure
Concrete, second tlage

Reinforcement
Others (20%)
Subtolal
TAILRACB
Bxcavaijon
Bxeavation comimion
‘Excavation,wealhered rock
Excavationhard sock
Concrele, stnucthure
Reinforcement
Others (20%)
Subtoral

ARCHITECTURAL SUILDINGS

ACCESS ROAD

New consisuciion
Upgraded

Subtotal
METAL WORKS

Penstock steel pipes

Gmes -
Subotal
GENERATING EQUIPMENT
Tuzbines
Generators
Trapsionmers
Subtotak
TRANSMISSION LINES AND
SUBSTATIONS
Total of Direct Cost

LAND AQUISITION AND COMPENSATION

ADMINISTRATION EXPENSES

" ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOTAL

m}
m3

mi

LS.

E 8B B B

2101 -

15,800 150 54,600
15,800 600 93,600
29,800 10.00 208,000
14,900 250.00 3,725,000
3,800 140.00 532,000
1.000 1,560.60 1,500,000
1,222,640

4,000 3350 31500
9,000 6.00 54,000
11,000 10.00 110,000
3,500 140.00 450,000
100 1,500.00 150,000
167,100

4,500 1,100:09 4,950,000

55 600,000,050 33,000,000

8 50,000.00 3,950,000
2,700 5,00000 13,500,000
§50 7,000.00 3,350,000
780 18,700.00 14,585,000
940 20,400.00 19,176,000
98 4,100.00 401,800
a 45,000.00 1,886,000

0

4]

4]

o

288,146,549

ANR,080

1335850

1,002,600

4,950,000

36,950,600

17,350,000

34,163 300

1,836,000

234,793,292

11,737,665
2,347,533
16432,730

23475328

288,746,549



B/Q of LR-1 (EL. 805.0)

Item No. Work llent Unie Quaniicy Unit price Ameount
B.C.(USS) EC(USS)y

1.00 PREPARATORY WORKS 1.5 6,231,498
{10 % of Civil Works) .
2.00 CIVIL WORKS
2.0 DIVERSION TUNNEL
Open Excavatien of [nlet &Outlet
Open eXCAVATON CORUMON m3 2,400 3.50 8,400
Opzn escavation,weathered cock m3 2400 600 14,400
Open excavation,hard rock m3 4,000 10.00 40,000
Concrete of Intet & Oudlet m3 1,600 140.00 224,000
Tunnel Excavalion m3 43,700 55.00 T 2403500
Tunnel Concrate m3 13,200 160.03 2,208,000
Reinforcement bag m3 300 1,5¢0.00 450,000
Plug Concrete m3 2,300 180.00 368,000
Others (20%) L5 1,143,260
Subieial 62859560
220 COMIER DAM '
Excavation
Excavation common m3 47,500 3.30 . 151650
Embankmtent
Embankmnent,core m3 73,400 500 367,000
Embeniment filier m3 18,700 10.00 187,000
Embankment, rock m3 383,900 6.00 2,303,400
Onhess (20%) - LS. . 605,010
Subtotal 3,630,060
230 MAIN DAM
Excavation
Excavation.common m3 155,400 3.50 543,900
Bxcavation,weathered rock m3 74,900 6.00 444,400
Bxcavalion hzrd ™3 155,300 1w 1.558.000
Embankmznt )
Embantment core m? 548,700 5.00 2,743,500
Embankment,filter m3 127,500 10,00 1,275,000
Embankment,rock m3 3,050,000 6.00 18,300,000
Curain Grouting m 19,460 T0.00 1,358,000
Consolidation Grouting m 4,500 000 405,000
Others (10%) LS. 2,663,280
Subigual 29,296,080
240 © SPILWAY
" Excavalion
‘Bxcavatioa,comrmon ™3 116,200 E%0 407 050
Excavation,weathered rock m3 168,300 £.00 1009800
Excavation hard rock m3 581,200 10.00 5,812,000
Conceete m3 29,100 " 000 4,074,000
Reinforcement bars tom 870 1,500.00 1,305,000
Orhers (20%) LS. : 2,521,510
Subtozil 15,129.420
2.50 WATERWAY
2.51 : INTAKE
Excavation
Excavation comman o} 3,200 1.50 1£,200
Excavation,weathered rock o3 3,200 6.00 19,200
Excavation,hard rock - m3 4,300 10.00 43,000
Concrele,open stncture T m3 4,800 140.00 672,000
Reinforcernent on 150 1,500.00 225,000
Ohers Q0% LS. 194,980
Subtotat 1,164,480
2.52 HEADRACE TUNNEL
Excavation,unre] m3 11,600 55.00 . 538,000
Concrete, unnck mi 3,300 160.00 &08,000
Reinforcement Ton 40 1,500.00 £0,000
Cansatidation geout m 1,050 20.00 94,500
Cunain grost m, 30 70.00 22,400
Backfill grout m3 80 20000 16,000
Ohhets (20%) LS. 287,780
Subots) 1,726,630
253 PENSTOCK
Excavation,innel m3 5,200 55.00 286,000
Concrete,umnel m3 2,000 160.00 320,000
Reinforcement ten 40 1,500.00 60,000
Cuitain grout m a |70.00 0
Beckfill grout m3 0 200.00 14,000
Ovheas (20%) LS. 136,000
Subtotal 816,000
2.60 OPEN POWERHOUSE
Excavation :
Excavalion,common m3 7,500 1.50 26,250
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270

2.80

2.0

3.00

400

500

6.6
140
. 800

9.00

Tixcavationweathered tock
Excavation hard rock
Concrele, subsiructure
Concrete, second stage
.Reinforcement

Others (20%)
Subtotal
TAILRACE
Excavation
Excavation,common

Excavaticn,weatherad rock
Excavationhard rock
Concrele, structure.
Reinforcement
(nhers (20%)

Subiotal

ARCHITECTURAL BUILDINGS
ACCESS ROAD

New consimetion
Upgraded

Subtotal
METAL WORKS

Penstock steel pipes
Gates

Subolal
GENERATING EQUIPMENT
Tusbines
Generatoss
Translommees
Subtotat
TRANSMISSION LINES AND
SUBSTATIONS

Total of Direct Cost

LAND AQUISITION AND COMPENSATION
ADMENISTRATION EXPENSES
ENGINEERING SERVICES

PHYSICAL CONTINGENCY

GRAND TOFAL

m3
m3

m3
ton
LS,

m3
mi
m3
w3
1o
LS.

m2

I

5% E 5

-103 -

7300
10,000
7,100
1,800
470

1,000
1,000
1,500

0O

300
50

200
290

2

6.00
t0.00
250.00
140.00
1,300.00

3.50
6.00
10.00
140.00
1,500.00

1,100.00

600,000.00
50,000.00

300000
- T.000.00

18,700.00
20,400.00
4,700.00

46,000.00

45,000
100,000
1,775,000
252,000
705,000
SRD,650

3,500
5,000
15,000
112,000
37,500
34,800

1,160,000

3950000

1,500,000
350,000

3,740,000
5916000
235,000

92,000

3,483,900

208,800

1,166,000

3,930,000

1,850,000

9,891,000
92,000
85,429,478

1,271,474
854,295
5,980,063

8,542,948

105018258



B/Q of LR-1 (EL. 813.0)

-1 -

Tiem No. Work liem Tic Grantity Unit price AUl
: F.C.(US$) P.C.(USS)
100 FREPARATORY WORKS LS. 7.004,694
{10 % of Civil Works)
2.00 CIVIL WORKS
210 DIVERSION TUNNRL
Open Excavation of Inlet &Outlet
Qpen excavationcommon ml 2,400 150 8,400
Open excaveiion,weathered rock m3 2,400 6,00 14,400
Open excavation hard rock m3 4,000 10.00 40,000
Concrete of Inler &Qutlet w3 1,600 140.00 224,000
Tunne] Excavation m3 45,300 55.00 2,546,500
Tunnel Concrole m3 14,600 160.00 2,336,000
Reinforcement bar 3 20 1,500.00 430,000
Plug Concreit w3 2300 160.00 368 000
Others (20%) LS. 1,203,450
' Subtotal 1220760
220 COFFER DAM
Excavation .
Eaxcavation common ml 47,900 3.50 167,650
Embankment X
Embankmen,core m} 73,400 5.00 367,000
Embanimest filter md 18,700 10.00 187,000
Erbankment, tack m3 383,900 6.00 1,303,400
Orhers (20%) LS. $05.010
Subtotal 3,630,060
.30 MAIN DAM
Excavetion
Excavilion, conumon w3 180,200 150 633,150
Excavaiion,weathered rock m3 81,600 6.00 459,600
Brcavation hard m3 168,600 10.00 1,586,000
Embankenent
Embankment,core m3 654,300 5.00 3,271,500
FEorbanioreat filter m3 151,000 10.00 1,510,000
Embankmnent.tock m3 3,743,000 5.00 22,458,000
Curtaln Grouting m 21400 70.00 1,498,000
Coasolidstion Grouting m 4,300 0.00 432,000
Crhers (10%} LS. 3,197.825
Subtatal 35,176,073
2.40 SPILLWAY
Excavation
Excavation common mi 111,300 3.50 389,550
Excavation,weathered rock mi 159,900 6.00 959,400
Excavation haid rock m3 578,700 10.00 5,787,000
Concrele m3 30,000 140.00 4,200,000
Reinforcement bars totn SO0 1,500.00 1,350,000
Orthers 20%) LS. N 2,537,150
Subtotal 15,223,140
2.50 WATERWAY
251 INTAKE
Bxeavation
Excavation commen mi 3800 150 13300
- Excavation,weathered rock m3 3200 6.00 22800
Excavation hard rock m3 5,000 10.00 50,000
Concrete,open stauctore m3 5,600 140,00 784,000
Reinfoscement 10n 170 1,500.00 255,000
Onhers (20%) LS. 225,020
Subrotal 1,350,120
“2.52 HEADRACE TUNNEL
Excavation,tunnel m3 14,009 55.00 - 770,000
Concrete, tunrel m3 4,500 160.00 720,000
Reinforcement on 45 1,500.00 67,500
Consolidaticr grout m L1503 A.00 103,500
Cunain gtout m 350 70.00 24,500
Bacidill grout ' m3 100 200.00 20,000
Others 20%) L.5. 341,100
Subrotal 2,046,600
253 .PENSTOCK
Lixcavation el m3 6,250 55.00 343,750
Concrets, tunnel m3 2,300 150.00 368,000
Reinforcement won a5 1,500.00 67,500
Qunain grout m 0 . 000 1]
Backfill grou m3 85 200.00 17,000
Orhers (20%) L5, 159,250
Subtotal 955,500
260 OPEN POWERNOUSE
fixcavation
Excavation,common m3 9,000 3.50 31,500
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