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Appéndix 1-8  LIST OF BUS COMPANIES, SARAWAK, 1980

. L S : - No. of Total Total
NO. Roag‘SeryLQE Permit Holders Buses Mileage Passengers
.| Sarawak Transport Company, . 186 7,489,282 | 14,317,929
=7 | Ruching - o - U
- Chin Lian Long Motor Vehicle _ .
2. Company. BEkhad,' Xuching 73 3,435,499 21,278,011
‘Xuching Matang Transport 1o ]
3. Sonpang Bernad, Knening 19 1,118,900 3,916,507
.| '38au Transport Company , 04 2n 5
2| e anare comeany 26 934,270 2,070,070
_ | syarikac ¥enderaan Sri c - 115
7+ | Tepbakang $dn. Berhad, Serian 5 114,664 112,827
. Syafikat Xenderaan Sumiputre ; 5
2. Gedong, Gedong, Serian 3 122,400. 227,992
| Borneo Amalgamared Transport . .
7| company Berhad, Sarikei 33 1,467,720 1,790,503
8.| Teku Bus Company, Sibu 6 154,755 - 197,106
9. | Tai Hua Bus Company, Mukah 5 | 255,760 190, 448
Sungei Merah Bus Company - -
1 s 1,034,458 9
20.| Geraad, Sibu 3 1034, 688 5,914,625
.. | Lanang Road sus Company 39 301,544 3,237,278
==*'|  8erhad, Sibu ! " !
12, | ML Transport Company 3erhad, 29 3,767,591 2,435,074
v irs
}5 Miri Belait Transport Company 3 213 299 189 584
t3-1 zerhad, Miri she =87
14. Syarikat Bas Suria, Miri 10 256,032 272,587
's “Syarikat Renderaan Bumiputza, . 3 129 600 227 992
- . Blntulu ) - ' < r
16.| Syarikat 3as 3aram 3 58,050 21,700
7. _ﬁaﬁassaus“Company,_Lawas 12 548,551 596,362
:‘8 Syarikat Bas Limbang sdn. g 144,500 124 810
=¥|, Berhagd, ;imbanq ! '
TOTAL : 503 22,148,105 57,421,705
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" APPENDIX 2-1 FORECAST OF AGRICULTURAL PRODUCTION WITHOUT/WITH

)

'A"pp 2-1-1 shows the pr'oje'cted produetion of rubber in the Study Area. It was

(2

THE PROJECT ROAD

Case 1t "Without" the Projécf Road

assumed that in the Tatau Subdistrict, rubber will increase its acreage at an annual

rate of 1% from 1981 onwards whzle keepmg yleld constant. In the Kaplt District

the acreage of Iand under rubber and the yleld are assum ed to be constant.

App. 2- 1 2 and 2-1- 3 show the estimated production of rice. In respect to wet paddy
in.the Tatau Subdlstrict the acreage is assumed to expand at an annual rate of 1%
over -t_herper_lod concerned, with the yield expeected to increase at the same rate. In
the'l(apit_Diétrict, the acreage is assumed to remain constant while the yield is
expected t'o't'iserat an annual rate of 1%. This is attributable to expansion into new

culti\iatéd lands for wet padd'y in the Kapit District.

App 2~1 ti shows the forecasted productlon of pepper. In the Tatau Subdistriet, the

acreage and yield are assumed to increase at an annual rate of 1%. In the Kapit

"Subd_lstr_lct, the acreage is expected to remain constant while the yield is assumed to
“increase annually 1% over the period.

Case 2: "With" the Project Road

The completion of the Project Road will allow access to a large portion of potential
agricultural _iaﬁd whieh has been left uncultivated. According to the Department of
Agrieul"c'ure, there is plenty of suitable land for cultivation along the Project Road.
Howevér, it should be noted that these conditions do not necessarily guarantee the

; opening of agbicultural land, nor do they guarantée an increased population.

'The followmg factor‘s pose problems for agricultural development:

a) Lack of capltal required for land settlement and agricultural investiment

b) 'Tradltlonal way of life and prevailing subsistence far mmg
_c)_. Psychologlcal resistance to the introduction of new technology and mastermg

new techmques

It i_s_qmt_e certaln that such traditional socio-economic factors are gradually
charigihg" by virtue of increased education and improved communication, Also, the

A—2-1



government is making an effort to modermze agmeulture through vamous subsmy"
schemes and technical trammg programs. ' T '
The g‘overnment's leadership will surely make it eaéier for agricultural de\}elopment

If the proper development policies and strategles are planned and lmplemented -
agrlcultural developmcnt along the Pro;ect Road will be encour‘aged and more rapld

progress can be expected.

'Appendlces 2-1-5, 6, 7 8, 9, 10 show the pro;ected productmn of rubber, wet paddy,
hill paddy, pepper and cocoa in the Study Area "w1th" the Prmect Road
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Appendix 3-2

 TRAFFIC COMPOSITION BY VEMICLE TYPE (1981)

(MIRL — BINTULU ROAD)

' Type of Vehicle -

Census Station PaSSehger Cars [ Buses | Lorries & Vans “Notor Cyecles Tstal
- T AN @ A2 BER
D4/6A Riam RD. 54,3 4.1 5.6 15.9 - | 100"
) Junegts _ o TR .
D4/6B 59.5 1.3 30.7 8.4 100
D4/6C " 60.1 0.9 313 7.7 100
D4/5B Airport RD.  64.1 1.6 23.7 10.6 100
_ Junct. . S .
p4/sc " 57.6 1.5 - 28.0 12.8 100 -
D4/78 Sekunu RD.|  37.9 1.4 53.3 7.4 100 -
Jumnckt. ' . - :
pa/c 39.64 1.1 '50.9 8.6 100
D4/8B Beluru RD. 37.1 0.9 56.6 5.4 100
Junct, L C o
najsc " 36.2 1.0 56.6 6.2 100
'D4/15B Batu Miah 50.4 1.2 b 2 4,2 100
_ RD. Junct, : )
p4/15¢ " 43,2 0.7 50,9 6.2 100
'D4/9B Bakam RD. 36,5 1.4 | s6.4 5.7 100
Jumct. _ :
p4joc 36.2 1.5 57.2 - 5.2 100
D4/11 M18.B- RD.  16.0 0.8 76.0 7.2 100
D4/12B TG. Kidorong 44.2 3.5 37.8 14,5 100
RD. Junct, : .
D4/12C & 52.8 5.5 28.2 13.5 100

Source: P.W.D.




Appendix 3-3 TRAFFIC COMPOSITICON IN THE TATAU AREA (VEHICLE)

Unit: %
Traffic 0D Car Taxi Vgn, Medium Heavy Motor Total
o Pickup Truck Truck Cycle
In Tatau Area 17 22 31 19 10 100
Tatau - Sibu 21 15 36 9 7 12 100
Tatau - Bintulu | 14 28 27 12 10 9 100
§ibu ~ Bintulu
12 7 30 27 24 0 100
Qther - Other :

Source: Road Traffic Count Survey
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Appendix 4~2  TEST LIMITS OF STONE ACCEPTABLE T0 JKR

Acceptable Limits .

Road Pavement Airfield*Pavement ' Concrete
Parameter Crushed . Qrusbed‘ |
Surfacing | stone Surfacing | stone Pavement | Structural
base -] base ' .
Agpregate Crush- - - . '
iﬁg Vﬁlue - - 30% wax. {30% max.|35% max, -
Agpregate Impact » : L o
Value - - - - 130% max, | 45% max.
Los Angeles . : : ) .
Abrasion Value 40% max. |50% max. -~ - - 50% max.
Water Absorption - - 2% max. - - -
Soundness of
Aggregate _ _ . L C
(5 cycles with 12% wax. {207 max. 12% max. [20% max.|12% max. | 12% wmax.
sodium sulphate : T i .
solution)
10% Fines Value - - - - 10% tons 5 tons
min, - min.

Source:

Denis. N.K, Tan (1982) stone

gites in Sarvawak

quarries and potential quarry




APPENDIX 4-3 GENERAL DESCRIPTION OF THE POTENTIAL QUARRY SITES

(&)

Quarry Site A

" The site is close to the Project Road, promiseé a reasonable aggregate supply and

~ offers ample advantages. Sometimes, stone is scattered in the river bed. Since

" supply conSists chiefly of river gravel, the quarry operation will depend upon the

(BY

river water level.

: :Q:ua'rry Sité B

T Like site A, the site is close to the Prdjéé_t Rdad and suggests én ample aggregate

(©

ISu_pply. 'Ta'ki:ng' into consideration the Pelagus Hydroeleetric Project, however, it is

difficult to consider Point B acceptable at present.

Quarry Site C

The si_te offers such advantages as a large quantity of river gravel and close

. 'proximit'y'to the project road. As the water level of the Pelagus River is normally.

'very'low_, exploitation of river gravel deposits will be carried out throughout most of_

the year, -

- Quarry Si’;é D.

The site is:sﬁtisfﬁa(étory from the viewpoints of supply capacity and lithology. The

site's disadvantage is its 10-kilometer deviation from the alignment of the Project

Road. Another disadvantage is that transportation is required to cross the river

-Anap.

Quarry Site E

The site provides ample deposits of gravel, Although it is 13-kilometers from the

“alignment of the Project Road, it is still convenient for trénsportation since &

loggin_g- road has already been construected.



(F}

(@)

Quarry Site ¥
The siteé has a deposit capaclty too lean (30,000 m3) to meet the aggregate
reqmrement : :

It is also d1t‘fwult to reach the rock, since the rock distribution Qpreads flatly and

| nearly parallel W1t'n the alluwum deposns

Qu'arry Site G

~The major rock of the site is igneous of oﬁtstanding quality and riéh. in dépdéits
Although thls site is further from the alignment of the PrOJect Road than any’ other

potential quarry site, about 25 kllometet‘s, as it is ad;acent to the beu - Bmtulu '

Road {ransportation is convement
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B (m)

River Water level
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15
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Appendix 4~5  H-V CURVE OF THE BATANG RAJANG AT KAPIT

L

v = {2.5+(H-5) x 0.56} m/sec.
(5<Hs20)

o i = e o e i e e T v a—

!

2.5 5 7.5 10

River current velocity (m/sec.)

A-—4-—'25_"






Appendix.Sml COMPARISON OF MAJOR

ALTERNATIVE ROUTES

._ Descrlption Unit Route-1 Route—2
Dion [Poomine | | w1
' Mountainous Km 25.4 6.2
0 - 2% Kk 38.6 156.5
‘Vertical 2 -4 Km 4.9 2.4
~Alignment - -
Distribution | 4 -.6% Km 7.6 2.8
| {6~ 8% K 1.3 0.5
Total - kn 52.4 64.2
2030, 44272 gg™ No. 0 3
3627.4™ =82" No. 0 L
2030.4" 61" No. 1 1
- 2027.4" =54.8" | No 1 0
Bridges T
, 30.4 No. 1 0
27.4" No. 0 1
| 24.4" No. r___ 1 4
16.4" No. 1 2
9™ No. 5 6
2 - 3.0™ x 3.0" n 25 150
2 - 3;cm;x 2.5™ m 25 50
2 - 2.5" x 2.5" m 50 100
P 3.0" x 3.0" m 25 125
‘Box Culvert 30m < 2.5" B 0 0.
2.5" x 2.5" m 50 100 ]
2.0™ x 2.0" m 100 225
1.5™ x 1.5™ m 50 50
- No. 0 ~—— No.0 J—
- Remaxks No.52 +.400 | No.64 + 200




Appendix 5-2

CONSTRUCTION COST BY MAJOR ALTERNATIVE ROUTES

(Unit: M9)
. Line-A Line-B
Description Unit Cost
. : ' Cast Castr
1) Tree Cutting 22,300/km| 1,168,520 | 1,431,660
9) Clearing and Grubbing 61,880 /km -3,242;512 1 3,972,696
3) Earthwork 46,506,200 | 46,243,500
Flat/Rolling 678,700/kn | 18,324,900 | 39,364,600
Mountainous 1,109,500 /ka 28,181,300 | . 6,878,900 -
4) Pavement l?l,élO/km
5) Bridge | 4,212,908 | 8,485,810
2%x30.4 m+27.4 m = 88 m 1,912 /u® 0 | 1,564,781
3x27.4 m = 82 m 1,515/m* 0 | 1,155,339
2%30.4 o = 61l m 1,240/m? 703,452 703,452
2%27.4 m = 54.8 m 1,515/w? 772,105 0
30.4 m 1,240/m? 350,572 0
27.4 m 1,912/m? -0 487,216
24,4 m 2,300/m? 521,916 2,087,664
16.4 @ 2,045/m” 311,903 623,806
2.1 m 3,670/m2| 1,552,960 | 1,863,552
6) Box Culvert 719,400 | 2,080,950
2-3.0 m x 3.0 m 4,688/m 117,200 - 703,200 |
2-3.0mx 2.5 m 4,118/m 102,950 205,900
2-2.5 m x 2.5 m 3,450/m 172,500 345,000 1§
3.0 m x 3.0 m 2,426 /m 60,650 | - 303,250 |
2.5mx 2.5m 1,785/m | 89,250 {178,500 -
2.0mx 2.0 m '1,346/m | 134,600 302,850
1.5mx 1.5m 845/m- | 42,250 42,250
Total Direct Cost 55,840,540 | 62,214,616
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Appendix 5-4(1)

CONSTRUCTION. COST OF SEGMENT-1

WLTH. MINOR ALTERNATIVE ROUTE

' (ﬁni'_t' : M$); |

, Ling-A ‘Tine~B -
Description ~Bait Cost . b
" Gost Cogt

1) Tree Cutting 22,300 /kn 526,280 477,200
2} Clearing and Grubbimg 61,880/km | 1,460,368 1,324,232
3) Earthwork | 23,513,260 | 20,727,700
Flat/Rolling 678,700 /km | 4,207,940 4,750,900

Mountainous 1,109,500/km | 19,305,300 15,976,800
4) Pavement 171,410/km | 4,045,276 3,668,174

5) Bridge | 2,014,473 | - 2,192,408
2% 27.6 m = S6.8 m 1,515/m? 772,105 772,105

27.4 m 1,912/m? 0 487,216

16.4 m 2,045 /u’ 0 311,903

9.1 m 3,670/m* 1,242,368 . 621,184 -

6) Box Culvert 287,925 358,725
2-3.0 m x 3.0 4,688/m 0 117,200:

2-2.5 m X 2.5 3,450/m 172,500 0

3.0 m x 3.0 2,6426/m 60,650 60,650

3,0 m x 2.5 2,130/ m 0 159,750

2,0 mx 2.0 m 1,346 /m 33,650 0

1.5 m x 1,5 - B4S/m 21,125 21,125

7) Connecting Road Line-B 0 6,111,490
(1) Tree Cutting 22,300/km g . ©156,100
{2) Clearing and Grubbiung 61,880 /km 0 433,160
(3) Earthwork 678, 700 /km 0 4,750,900
(4) Pavement 110,190/kn 0 771,330
Total Direct Cogt 31:847-5.562 l343:85..9r9:2.9.5

A—5=-4




Appendix 5-4(2)

CONSTRUCTION COST OF SEGMENT-2

WITH MINOR ALTERNATIVE ROUTE

(Uait: MS)

. ) Line—a Line-B

Description Upnit Cost -

’ Cost Cost
1) Tree Cutting 22,300 /km 317,775 367,950
2) Glgaring and- Grubbing 61,800/ km 881,790 1,021,020
3) Earthwork 1,109,500/km | 15,810,375 18,306,750
4) Pavement 171,610/ /km 2,462,593 2,828,265
5) Bridge 933,087 935,710
164 m 2,045 /m? 311,903 935,710
9.1 m 3,670/n? 621,184 0
6) Box Culvert 119,900 446,000
2-3.0 m x 3.0 m 4,688/m 0 117,200
2-2.5 m x 2.5 m 3,450/m 86,250 0
3.0 m x 2.5 m 2,130/m 0 106,500
2.5 m x 2.5 m 1,785/m 0 133,875
2.0mx 2.0 m 1,346/m 33,650 67,300
1.5m x 1.5 m 845/m 0 21,125

‘Total Direct Cost 20,505,520

23,905,695

s




Appendix 5=4(3)

CONSTRUGTION COST: OF SEGMENT-3

WITH MINOR ALTERNATIVE ROUTE

(ﬁnip: M$)

- o Line-A Line-B
Description Uit Cost ot : -
~ Cost Cost -
1) Tree Cutting 22,300 /km 172,850 - 182,860
2) Clearing and Grubbing - 61,880/km 479,570 507,416
3) Earthwork 1,109,500 /km '8!595;525 9,097,900
&) pavement 171,410 fm | 1,328,427 1,405,562
5) Bridge 621,184 622,495
16.4 u 2,045/m? 311,903
9.1 m 3,670/ 0* 621,184 . 310,592
$) Box Culvert 168,025 s _225;025_
2-3.0 m x 2.5 m 4,118/m o | 102,950
2-2.5m x 2.5 m 3,450/m 86,250 0
3.0mx3.0m - 2,626/m 60,650 - o
2.0 mx 2.0m 1,346/m 0. 100,950 -
1.5mx 1.5 m 845 /m 21,125 21,125
Total Direct Cost - | 11,368,681 12,041,258 |




Ap

pendix 5-4(4)

- CONSTRUCTION COST OF SEGMENT-4
WITH MINOR ALTERNATIVE ROUTE

7 (Unit: M$)

' Total Direct COSE

__Deécription Uit Cost Line-A Line-8

o Costk Cosk
.3)7Tree Cutting 22,300 /km 185,090 199,585

2) Clearing and Grubbing 61,880/km 513,604 . 553,826

3)fEar§hwork 1,109,500/km | 9,208,850 9,930,025
~ 4) Pavement 171,410/km | 1,422,703 1,534,120
5) Bridge 1,043,832 1,043,832
244 m 2,300/w® | 1,043,832 1,043,832
6) Box Culvert 239,800 496,150
' 2-3.0 m x 3.0 m 4,688/m 0 234, 400
2-2.5 m x 2.5 m 3,450/m 172,500 172,500
2.5 m % 2.5 m 1,785/m 0 89,250
2.0mx2.0m 1,346/ m 67,300 0
12,613,879 13,757,538




Appendix 5-4(5)

CONSTRUCTLON - COST. OF SEGMENT-5"

- WITH MINOR ALTERNATIVE ROUIE

(Unit: M§)

Description

nit Cogt  fem————=
. Lo Gast

Line~A

=ﬂiﬁeéB--

Cost: - o -

1)
2)
3)
»

5}

6)

Tree Cutting

Clearing and'Gﬁubbing
Earthwork
Pavement
ﬁridge
27.4 o

24,4 m
9.1 m

Box Culvert

2-3.0 m x 3.0
2-3.0m x 2.5 m
2-2.5 m % 2.5 m
3.0mx 3.0 m
2.5 m x 2.5
2.0 m x 2.0
1.5ex L.5a

=)

b
a2

"
=1

22,300/kim

61,880 /kn

1,109,500 /km

171,430/km

1,912/n? |

2,300 /m?
3,670/1112

4,688/m

4,118/m
3Q455/m
2,426/m
1,785/m
1,346/m

845/m

835?38@

301,050

314,430 f

372?508 i

13,978,250
2,314,035

1,319,724

15,643,950

2;416%881 ?

1,319,724 -

- 487,216
521,916
310,592
445,325 |
17,200

102,950

86,250
. 60,650
44,625

33,650

.0

487,216
©521,916
310,592

4283425
117,200
S0
86,250
60,650

| o
100,950
63,375

Total Direct Cost

20,995,918




STA. No. .

TG

1
5.
12.
15,
20,

25

30.
33
39
48,
52.
230
250

© 56

62.
.63,
.65

69
71

'88.
- 98
99

104
106

107,
111,
111,
116.

124,
136,
Lepomg, |
- Balleh Road §. Amang

160"
340
570 "
650
040
{900
450 -
770
.680 . -

450
940

560

740
,010
980
520
.090
160
;180

,940

800
270
470
16.840
122,960
24,570
850

Appendix 6-1
River

..Keléwit

.-?uak

. Majau
._Sangan
. Adai
.'Béjagang
.:Kana

. Muput

. ?égm'_
. Malat

. Barit

. Befingit
.. Barong
. Ayam

. Penyan
. Lami

. Anap

. Dapu

. Latong
. Pelagus
.Surugén
. Ansural
. Nguah
.HMejau
Kapit

. Bahi
. Chirmin

I I R - T R/ - N7 B /- S 7 S B R R I I R R R R SR TRl 7 R S S SR
t ¢ _ _ _ _ . BN w

Rajang

BRIDGE INVENTORY -ALONG THE BEST ROUTE

. Tanyail =

River Water

Discharge Bridge Length
(m3/sed) (m)
410 ©30.540
125 16.500
64 9.180
52 9,180
810 54,980
100 9.180
95 9.180
210 24.440
1,110 61.080
62 9.180
195 26.440
190 24 .440
115 16.500
65 9.180
690 541980
85 9.180
485 30.540
1,730 91.620
55 9.180
90 9,180
385 27.490
115 16.500
135 16.500
55 9,180
135 16.500
295 24,440
60 .9.180
315 27.490
19,800 430.000
390 27.490

Note: - § denotes Sungai

A-6-

Remarks

100"
54"
30!

90"
30"

80"
100°
30°
80"

Beam
Beam
Beam
11
Beam
Beam
1 ’
Beam
Beam
Beam

Beam

m

54
30"
90"
30’..
100°
100"
30"

n

90"
541

30"
541
80"
30
90"

90"

Beam

Beam .

Beam
Beam
Beam
Beam

Beam

Beam
Beam
i

Beam
Beam
Beam
Beam

Beam

Bean

X 2
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Appendix 6-3(1)  PIPE CULVERT INVENTORY ALONG THE BEST RQUTE

© River Dimension '_ Ri\}e o Dimensgion

STA. No. Discharge #1066 #1524 STA, No. Discharge #1066 $1524

(km) (n3/sec) _ (km)- (m3/sec) :

0.330 32 17.280 23

2.230 30 17,460 39

2.370 24 18.140 48 -

2.800 39 19.250 24

2,880 45 21.470 30

3.040 68 21,900 | 30

3.190 57 22,600 o2

3.330 S 57 22.800 33

3.430 57 22.970 35-

4.000 45 23.160 1.1 63

4.620 35 23,480 - 48

5.670 ' 39 23.950 45

5.980 | 45 ©24.070 4.8 I -

6.300 27 24,570' - 63

6.440 24 25.180 41

6.560 24 25,500 38

6.740 32 26200 5.4 Y

7.060 50 26.670 1.5 24 -

7.410 32 . 27.930 - 66

9.080 56 28.260 : 42

9.370 63 28.470 57

9.980 69 28.840 | 27
10.800 72 29.320 29
11.440 81 30.780 66
11.910 65 © 31.060° 30
13.070 | 35 36.400° 23
13.600 42 36.900 - 0.2 20
14.600 35 36.980 4.0 . 21
15.300 27 3779 0 L7 20
15.990 27 o s1l00 26



‘Appéndix 6-3(2)  PIPE CULVERT INVENTORY ALONG THE BEST ROUTE

T - River . Diwension . . Rivér Dimension
- 'STA. No. ‘Discharge ¢1066 #1524 STA. No. Discharge #1066 $1524
(km) " | (m3/sec) . (km) {m3/sec)
44.900 26 59,580 65
45.380 38 59.900 38
47440 32 60.100 42
- 47.650 48 60.250 39
48.800 ' 45 60.850 30
50,520 ' ' 74 61.100 35
50,700 45 - 61.260 33
0 51.300 38 62.450 33
- 51.450 45 63.200 72
51680 54 64.230 60
51,920 24 64.950 - 48
52.050 39 65.200 48
52.710. 21 66.740 2.9 96
53.460 _ 27 66.900 90
53.600 27 68.150 69
54.070 . 33 68.340 87
54.200 26 68.800 42
54,500 44 69 .680 78
54.770 | 59 | 69.880 24
54.950 48 72.600 54
55.100 38 72.760 56
55.350 21 72.870 63
55.420 21 73,250 47
©55.510 29 73.700 77
56.480 45 73.900 75
56,950 77 74.980 35
57.180 74 75.150 30
57.550 o 75.300 62
s9.000 42 75.500 8
59,220 35 76.120 4.1 60



appendix 6-3(3)  PIPE CULVERT INVENTORY ALONG THE BEST ROUTE

..Diménsion

River Dimension o - - River ;
STA. No. Discharge #1066 @154 STA. No. Discharge 1066 ¢1524
(m) (m3/sec) : (km)  (m3/sec) - SR

76.310 36 87.760° ' 54

76.620 56 §7.820 - 51
76.780 56 88.850 2.3 29

76.910 66 $89.300 39

77.250 41 90.020 T 24
78.010 45 _ 90.400 : 27
79.700 | 39 90.820 2

79.850 27 91.260 : 23
80.390 85 ' 91.800° 23
80.650 60 93.050 - 33
80.820 36 93,200 . 29

81.090 4.0 60 93.800. | 21

81.400 90 94.610 44
81.530 66 95.350 35

81.650 51 95.880 o277

81.800 72 96.250 | S TA
81..950 59 97,700 26 |
82.500 69 98.780 38

82.600 _ 42 100.020 30

82.720 48 - 101.150 - - 60 -
82.830 44 101.440 27
83.040 36 102.200- T
83.210 51 103.190 -
84.230 83" 103.480 42
85.320 39 105,200 - 3.5 s
85.760 56 105,460 ' 54
85.940 63 105.840 & 4
86.080 81’ 106.050 59
86.550 48 106,300 44
87.480 38 106.640 59



Appendix 6-3(4)

PIPE CULVERT INVENTORY ALONG THE BEST ROUTE

. ... . River Dimension River Dimension
" $TA. No, Discharge #1066 #1524 STA, Wo. Discharge $1066 #1524
(kem) (m3/s'¢c) {km) {m3/sec) :
107.410 3.9 45 126.980 75
108.270 - 5.0 _ 71 127.390 78
1035950 ' 50 127.690 72
109.760 .. 26 127.820 5.2 92
110,110 24 128.740 96
110,440 36 129.780 108
112.040 45 130.200 56
112.700 50 131.150 48
- 113.050 2.1 53 131.350 45
. 113.210 59 131.720 53
113.600 48 131.930 45
116.210 2.0 53 132.200 71
116.750 24 132.410 68
118.160 - 83 132.680 51
118.410 5.2 21 133.200 74
1118.900 3.3 63 133.450 56
119.570 75 133,580 60
©120.010 3.5 78 134.410 60
1120.240 59 134.620 63
120.720 66 134.760 99
120.900 69 135.280 41
121.830 54 135.700 81
121.900. - 54 137.460 87
123.500 84 137.960 72
123,980 71 138.430 72
. 1264.130 47
124,220 41 Total : 10,143 1,295
124.990 54
125.440 63
125.830 57



Appendix 6-4(1)

CONSTRUCTION COST BY -SECTION
SECTION Mo, I (0.0 km ~ 21.0 %m)

(Undit: HE)

DESCRIPTION’ QUANTITY ~ UNIT  FOREIGN EOCAL TAX . TOTAL

Trea Cutting 8,400 Fieces 179,928 284,008 3,612 467,528.
Clearing and Grubbing 840,000 n? 747,600 542,640 3,240 1,299,480
Sub-total o 327,528 826,728 12,852 1,767,108
Common Excavation [short D) 200,200° m 338,538 225,225 2,603 566,366
Common Excavation {Medium D) 250,250 - m’ 644,394 356,856 4,254 1,005,504
Comton Excavation {Long D) 264,550 w3 864,814 553,703 "7,143 1,425,660
Soft Rock Excavation 572,000 m} 2,649,504 1,448,304 15,444 4,113,252
solid Rock Excavation 143,000 m? 1,90%,900 1,098,240 148,720 3,149,860
Ewbankment (Low) 198,600 3 142,793 90,959 1,192 234,944
Embankment (High) 1,271,400 md 1,053,990 666,556 8,900 1,749,446
Sub-tatal 7,595,033 4,459,843 188, 256 12,244,032
subgrade Regularization 165,900 w2 13,604 10,016 104 33;724
Subbase Course t=15cm 159, 600 n® 587,328 328,776 79,800 995,904
Well Graded Aggregate Base Course o . o o
t=20cm 151,200 wd 1,096,200 592,704 160,272 1,849,176
prime Coat 151,200 n? 200,794 27,518 23,738 " 352,950
penetration Macadam t=3em 147,000 m? 449,967 114,660 53,862 618,429
Sub-total 2,347,893 1.073,674 317,716 3,737,283
R.C. Beam Bridge 1=9.lm 2 Unit 265,720 314,429 44,381 ‘624,530
Prestressed Beam Bridge L=1&4m 3 Unit 136,943 152,596 22,480 312,019
P.C.T. Bridge Le304m 1 Unit 195,614 129,889 25,710 51,233
P.C.7. Bridge Le=2x27.4m 1 Unit 423,207 293,345 56,830 773,382
Sub-total 1,021,484 890,359 149,421 2,061,164
Box Culvert 2.0m x 2.0m 63 m ) 45,670 33,842 5,301 84,813
Box Culvert 2-2.5m x 2.5m 75 m 139,903 101,663 17,020 258,786
Corrugated Pipe ¢ 1,066mm 1.479 m 367,679 57,149 .43,630 468,458
Corrugated Pipe 4 1,524mm as m . 14,515 2,084 1.724 18,323
Sub-total 567,767 194,938 67,675 830,380
Side Ditch 41,760 m - 264,591 - 264,591
Slope Protection 241,000 m? 185,600 96,400 - 482,000
Sub-total 185,600 360,991 746,591
Fesder Road (Development Road) 1,000 m 46,663 22,729 4,394 73,786
Total 12,892,868 7,829,162 740,314 21,462,344

2nd Stage ' . )
Tack Coat 153,300 m? 90,447 7,818 10,424 108,689
Asphalt Concrete Pavement t=Scm 153,000 w2 1,402,695 521,220 148,701 . 2,072,616
Total 1,493,142 529,038 159,125 2,181, 105
Total Direct Cost 14,386,010° 8,358,200 899,439 23,643,649




Appendix 6-4(2)

CONSTRUCTION COST BY SECTION

SECTION No. 2 (2i.0 &m ~ 40.5 km)

{Unit: M3)

.. Total Direct Cost

DESCRIPTION QUANTITY UHIT FOREIGN LOCAL TAX TOTAL
T%Eé.?ﬂtﬁinq. 7,800 Pieces 167,076 263,796 3,354 434,226
Clearing and Grubbing 780,000 m? 694,200 © 503,880 8,580 1,206, 660

' . Sub-total 861,276 767,676 11,934 1,640,886
Common’ Excavation (Short D) 231,000 m3 390,621 259,875 3,003 653,499
Common Excavation (Medium D) 288,750 m3 743,531 411,758 " 4,909 1,160,198
Comton’ Excavation '(Long D) 05,250 . 997,862 638,888 8,242 1544992
Soft prk Excavation 660,000 m3 3,057,120 1,671,120 17,820 4,746,060
solid Rock Excavation 1565, 000 m3 2}194.500 1,267,200 171,600 3,633,300
Embankment (Low) 172,900 w3 124,315 79,188 1,037 204,540
Embankment {High} 1,%07,100 n’ 917,786 597,834 7,750 1,523,370
Disposal’ 170,000 m? 525, 400 275,280 60,310 860,990

e Sub-total 8,951,135 5,201,143 174,671 14,426,949
Subgrade Regularization 154,050 e 12,632 3,300 97 22,029
Shbhase.Ccursa.t=}50m 148,200 m2 545,376 305,292 74,100 924,768
Wwell Graded Agyregate Base Course :
i t=20cm 140, 400 m? 1,017,900 550, 368 148,924 1,717,092
Prime Coat ' 140,400 a? 186,451 25,553 22,043 234,047
ég&etraéion #acadam t=3 cm 136, 500 m2 417,826 106,470 49,959 574,255
Sub-total 2,180,185 996,983 295,023 3,472,191
R.C. Beam Bridge L=9.1m 2 Unit 265,720 714,429 44,381 624,530
P.C.T. Bridge 1=24. 4m 1 Unit 281,808 201,140 38,979 521,927
P.C.T. Bridge L=2x30.4m 1 Unit 167,875 240,216 48,008 856,099
e * ' Sub-total 915,403 755,785 131,368 1,802,556
Box Culvert 1,5mxl.5m 99 ™ 44,395 34,161 5.076 83,632
| ox culvert 2.ome2.0m 8.5 m 20,660 15,310 2,398 38,368
Box Culvert 2. 5mx2.5m 13 m 31,560 23,572 3,751 58,883
Box Culvert 3.Cmx3.Om 16 m 46,489 35,249 5,573 87,311
Box Culvert 2-2.S5mx2.5m 54 n 100,731 73,341 12,254 186,326
Box Culvert 2-3.0mx2.5m 27 m 61,107 42,475 7,612 111,194
Corrugated Pipe ¢ -1,066mm 852 m 211,807 3z,921 25,134 269,662
Cotrugated Pipe g 1,524mm 117 m 18,522 6,966 5,765 61,253
: : Sub-total 565,271 263,995 67,563 896,829
Side pitch 38,800 = - 245,837 - 245,837
Slope Protection 224,800 m? 159,680 89,920 - 449,600
Sub-total 359,680 335,757 - 695,437
Feeder Road (Development Road} 1,000 m 46,663 22,729 4,394 73,786
: Total 13,879,613 8,344,068 784,952 23,008,634
nd Stage
Tack Coat 142,150 m2 83,986 7,260 9,680 100,926
Asphalt Céncrete Pavement t=Som 142,350 m? 1,302,502 483,990 138,080 1(924,572
Total 1,386,488 491,250 147,760 2,025,498
15,266,101 8,815,318 932,713 25,034,132




Appendix 6-4(3)

SECTION Ho.

CONSTRUCTION GOST BY SECTION

(40,5 km - 53.0 ko)

(Unie: ¥S)
DESCRIPTION QUANTITY oNIT FOREIGH . LOCAL TAK TOTAL
Tree Cutting ‘5,000 Pieces 107,100 169,100 2,150 2?e,'§50
Clearing and Grusbing 500,000 m? 245,000 323,000 5,500 . 773,500 °
Sub-total 552,100 492,100 7,650 1,051,850
Common Excavation (Shork D) 145,600 m3 246,210 163,900 1,993 411,903
Compon Excavation (Medium D} 182,000 3 468,650 259,532 3,'(_594 in-{z”vs :
Commun Excavation {Long D) 192,400 =3 628,956 402,693 5,195 1,036,844
Soft Rock Excavation 416,000 md 1,926,912, 1,053,312 11,232 2,991,456
Solid Rock Excavation 104,000 w3 1,383,200 798,720 108,160 2,290,080
Embankment (Low) 90,500 m3 65,070 41,449 543 107,062
Embankment {High) 579,500 n? 180,405 (312,930 4,056 197,391
bisposal 376,000 md 525,400 . 275,280 60,310 860,990
Sub-total 5,724,803 3,307,716 194,483 3,227,002
Subgrade Regularization 98,750 m? 3.097 5,962 62 14,221
Subbase Course t=kSam 93,000 m2 149,600 . 195, 700 47,500 592,800
well Graded Aggregate Bagse Course ) . B L . P
t=20cm 90, 000 . mZ 652,500 352,800 95,400 1,100,700
Prime Coat 30,000 m2 119,520 16,380 14,130 150,030
Fenetration Macadam t=3cm 87,500 . m? 267,837. 68,250 32,025 | 388,112
$ub-total 1,397,854 639,092 189,117 2,225,763
R.C. Beam Bridge L=9.1lm 1 Unit 132,860 157,214 22,190 312,264
P.C.T. Bridge L=2d.4m 1 Unit 381,508 201,140 18,979 521,977 .
sub-total 414,668 358,354 61,169 834,191
gox Culvert L.5mx}.5m 1% m 16,144 12,422 1,846 10,412
Box Culvert 2.0mx2.0m 129 m 93,515, 59,296 10,854 173,665
Box Culvert 2.5mx2.5m 45 m 43,036 32,144 5,115 80,295 . :
Box Culvert 2-3.0mx3.0m 27 m 67,859 50,396 8,324 126,578
Corrugated Pipe 4 1,066mn 555 m 137,973 21,445 16,372 175,790
sub-total 358,527 165,703 42,511 586,741
$ide Ditch 24,200 m 157,766 - 157,766
Slope Protection 144,600 m2 231,360 57,840 - 289,200
Sub-total 291,360 215,606 - 446,966
Total 8,679,012 5,198,571 494,930 14,372,513
Tack Coat 91,250 n? 53,837 4,654 6,205 64,696
Asphalit Concreta Pavement t=5cm 91,250 m2 834,937 310.256 . 88,513 1,233,100
Total 888, 774 314,904 94,718 1,298,396
Total Direct Cost 9,567,786 5,513,475 589,648 15,670,909
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Appendlx 6-4(4)

CONSTRUCTTON COST BY SECTION

SECTION ¥o. 4 {53.0 km — 88,55 km)

Tatal Direct Cost

A—-6—11

(Unit: M5)
 DESCRYPTION QUANTITY UNIT FORELGN LOCAL TAX TOTAL

‘Tree Cutting 14,220  pleces 304,502 180,920 6,115 791,627
‘clearing and Grubbing 1,422,000 w? 1,265,580 918,612 15,642 2,199,834
‘ ' Sub-total 1,570,172 1,399,532 21,757 2,991,461
:Cummon Excavation (Short D) 774,200 m3 1,309,172 870,975 10'065' 2,190,212
ommon Excivation {(Mediud D) 967,750 @ 2,491,956 1,3ao,oiz 16,452 3,888,420
’cOhmon'sicsvation {Long D} 1,023,050 t? 3,344,350 2,141,244 '27,522 5,513,216
‘soft Rock Excavation 2,212,000 m3 10,245,994 5,600, 784 59,724 15,906, 492
‘Solid Rock Excavation 553,000 o3 7,354,900 4,247,060 575,120 12,177,060
.smbankment_(zoé) 524,200 w3 448,800 285,884 3,745 738,420
‘Embankment {High) ¥,995, 800 m3 3,312,518 2,157,732 27,910 5,498, 120
Disposal 770,000 m3 1,093,400 572,880 125,510 1,791,790
_ ' Sub-total 29,601,080 17,256,551 846,208 47,703,839
Subgrade 3egu1arization 280,845 m? 23,029 16,959 177 40,161
subbabe Course t=15¢m 270,180 m? 994,262 556,571 135,990 1,685,923

‘Well Graded Aggregate Base Course
o t=20cm 255,960 n? 1,855,710 1,003,363 271,318 3,130,391
Prime Coat 255,960 m? 339,915 46,585 40,185 426,685
Penetration Macadam t=3cm 248,850 m? 761,730 194,103 91,079 1,046,912
s Sub-total 3,974,646 i.817,577 537,849 6,330,072
R.C. Beam Bridge L=9.lm 2 init 265,720 314,429 44,381 624,530
Prestresaed Beam Bridge L=16.4m 1 Unit 136,343 152,596 22,4680 312,019
P.C.T. Dridge L-24.4m 1 Unit 281,808 201,140 38,979 521,927
P.C.'i‘. Bridge L=30.4m 1 Unik 195,614 129-.889 25,730 351,233
p.C.T. Bridge L=2%27. 4m 1 onit 423,207 293,345 56,830 773,382
P.£.T. aridqe.L=3x30.4m 1 unit 540,137 350,533 70,286 960,956
Sub-total 1,843,429 1,441,932 258,686 3,544,047
fox Culvert 2.0ex2.0m 315 m 228,350 169,212 26,504 424,066
Box Culvert 2.5mx2.5m 115.5 m 110,458 82,504 13,129 206,091
Box Culvert 3.0mx3.0m 87 m 112,348 85,186 13,469 211,003
Box Culvert 2-2.5mx2.5m 39 m 184,673 134,459 22,468 341,598
“Box Culvert 2-3.0mx3.0m 51 m 128,178 95,192 15,722 239,092
Corrugate Pipe # 1, 066mm 3,641 m 905,153 140,688 107,40% 1,153,250
Corrugate Pipe 4 1,524mm 476 m 197,407 28,341 23,452 249,200
Sub~-total 1,866,567 735,582 222,151 2,824,300
sidé,niﬁch 70,630 m - 447,512 - 447,512
Slope Protaction 417,600 m? 668, 160 167,040 - 835, 200
R Sub-total 668,160 $14,552 - 1,282,712
Total 39,524,054 23,265,726 1,886,651 64,676,431

2nd Stage

‘Tack Coat 259,515 m? 153,114 13,235 17,647 183,996
Aéﬁhaltftancrete Pavement t=5cm 259,515 m2 2,374,562 882,351 251,730 3,508,843
: : Total 2,527,676 895,586 269,377 3,692,639
42,051,730 24,161,312 2,156,028 68,369,070




Appendix 6-4(5)

CONSTRUCTION COST 8Y SEGTION

SECTION Ho. 5 (88,55 km - 104.2 km)

{Unit: ¥$)
DESCRIPTION QUANTITY UNET © POREIGN LOCAL TAX TOTAL
Tres Cutting 5,260 . Pieces 134,089 211,713 2,692 348,494
Clearing and Grubbing 626,000 Y 557,140 404,396 6,886 968, 422
Sub-total _ 691,229 616,109 9,578 1,316,916
Common Brcavation {Short B) 168,000 13 284,088 189,000 z,184 475,272
Comnon Excavation (Medium D) 210,000 w3 540,750 299,460 3,570 - ‘,5.5‘4_3,7_8_0
Common Excavation (Long D) 222,000 m3 725_.7]_.3. . 464,646 5,994 1,196,358 -
Soft Rock Excavation 480,000 w3 2,223,360 1,215,380 12,960 3,451,680
$o0lid Rock Excavation 120,000 w3 1,596,000 921,600 124,800 . 2,642,400
Embankment (Low} 162,100 m¥ 116,550 74,242 272 191,784 .
Embankment (High) 1,037,900 m’ 860,419 . 560,466 7,265 1,428,150,
_ Sub-total 6,346,885 3,724,774 157,745 10,229, 404
Subyrade Regularization 123,635 m2 10,138 7,464 78 . .17,680
Subbase Course t=15cm ) 118,940 m2 437,699 245,016 59,470 742,185 .
Well Graded Agyregate Base Co.urse ’ . .
t=20cm 112,680 m2 316,930 441,706 119,441 1,378,077
Prime Coat 112,680 m2 149,538 20,508 17,691 187,838
Penetration Macadam t=3cm 109,550 m2 335,333 85,449 40,095 460,877
Sub-total 1,749,139 800,143 236,715 2,786,657
&.C. Beam Bridge L=9.1m 2 undt 265,720 314,429 44,381 624,530
B.c.%. Bridge 1=27.4m 1 Unit 258,563 193,409 35,876 487,853
Sub-total 524,268 507,838 80,257 1,112,383
Box Culvert 2.0mx2.0m 10 m 21,748 16,115 . 2,524 . 40,387
Box Culvert 2-2.5mx2.5m 42’ m 78, 145 57,043 9,531 144,920
Box Culvert 2-3.0mx3.0m 76. m 192,268 142,789 23,583 358,640
Corrugated Pipe # 1,066mm 586 145, 680 22,643 17,287 185,610
Corruqated -Pipe ¢ 1,524mm 94 m 38,984 5,597 4,631 49,212
. Sub-total 477,026 244,187 57,556 778,769
Side Ditch 31,210 m - 197,746 - 197,746
Slope Protection 176,500 m? 262,400 70,600 - - 353,000
Sub-total 282,400 268,346 - 550,746
Total 10,071,567 6,161,397 541,911 16,774,875
Ind Stage .
Tack Coat 114,245 m? 67,405 5,826 7,769 81,000
Asphalt Concrete Pavement t=5Scm 114,245 m2 1,045,342 - 388,433 ' 1io,818 -1_,544',593
Total 1,112,747 394,259 112,587 1,625,591
Total Direct Cost 11,184,314 - 6,555,656 660,498 18,400, 468
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Appendix 6-4(6)

CONSTRUCTION COST BY SECTION

SECTION No. 6  (104.2 km ~ 136.6 km)
(Undt: M§)
DESCRIPTION QUANTITY ~ UNIT  FOREIGN LOCAL TAX TOTAL

Tfeé_Cﬁtti“q o 12,960  Pieces 277,603 438,307 5.513 721,483
Clearing and Grubbing 1,296,000 n? 1,153,440 837,216 14,256 2,004,912
- . Sub~total 1,431,043 1,2%5,523 19,829 2,726,395
Compon Excavation (Short D) 434, 000 i 733,894 488,250 . 1,227,786
Common Excavation {Medium D) 542,500 m} 1,396,938 773,605 9,222 2,179,785
common Excavation (Long D} 573,500 m? 1,874,772, 1,200,336 15,484 3,090,592
sbft'gocg'axcavation 1,240,000 m3 5,743,680 31,139,680 33,480 8,916,840
Solid Rock Excavation 310,000 w3 4,123,000 2,380,800 322,400 6,826,200
Erbarikment {Low) ' 432,300 m3 310,824 197,993 2,594 511,411
gnbankment (High) 2,767,700 md 2,204,423 1,494,558 19,374 “3,808,355
' _ Sub-total 16,477,531 9,675,222 408,196 26,560,949
Subﬁrade Reéularization 255,960 me 20,989 15,452 161 36,602
Subbage .Course tx15cm 246,240 m2 9086, 163 507,254 123,120 1,536,537

Hell Graded Aggregate Base Course :
_ t=20cm 233,280 m? 1,691,280 914,458 247,276 2,853,014
Prime Coat 233,280 w2 309,796 42,457 36,625 388,878
Pengtration Macadam t=lcm 226,800 w2 694,235 176,904 83,009 954,148
T ‘Sub-total 3,622,463 1,656,525 490,191 5,769,179
R.C. Beam Bridge L=9.1m 2 Unit 265,720 314,429 44,1381 624,530
Erestrgssed Beam Bridge L=16.4m 3 Unit 4x0,830 457,787 67,439 935,056
P.C.T. Bridge L=24.4m" 1 Unit "2681,808 201,140 38,979 521,927
P.C.T. Bridge L=27.dn 1 Unit 258,568 193,408 35,876 487,852
o Sub- total 1,216,926 1,166,764 186,675 2,570, 365
Box Culvert 1.Smxl.Sm 36 n 16, 144 12,422 1.846 30,412
Box Culvert 2.0mx2.0m a6. m 13,709 24,979 3,912 62,600
Box Culvert 2.5mx2.5m 150 m 143,453 107,148 17,050 267,651
Box Culvert 3.0mx3.om 165 ™ 135,593 102,811 16,256 254,660
Box. Culvert 2-2.5mx2.5m 172. n 321,778 234,284 39,145 595,207
Box Cuivert 2=3.0mx2.5m a7 m 129,003 89,671 16,069 234,743
Box Culvert 2-3.0mx3.0m 63 ™ 158,138 117,591 19,422 295,351
'Cérruqatsd Pipe 4 1,0066rm 2.826 m 102,544 109,196 83,367 895,107
Coxrugated Pipe # 1,524mm 594 m 246, 344 35,367 29,266 310,977
Sub~total 1,886,906 833,469 226,311 2,946,708
Side Ditch 64,560 m - 409,052 - 109,057
Slope Protsction 369,400 m2 591,040 147,760 - 738,800
Sub-total 591,040 556,812 - 1,147,852
Total 25,225,309 15,164,315 1,331,224 41,721,448

2nd sStage

Tack Coat 236,520 m 139,547 12,062 16,083 167,692
Asphalt Concrete Pavement t=5cm 236,520 md 2,164,158 804,168 229,424 3,197,730
Total 2,303,105 816,230 245,507 3,365,442
" rotal Direct Cost 27,529,614 15,980,545 1,576,731 45,086,890
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Appendlx 6-4(7)  CONSTRUCTION COST AY SECTION

SECTION No. 7 (136.6 km - 138.8 km)

(Units H$)

TAX

DESCRIPTION QUANTI®Y  UNIT  FOREIGN LOCRAL oAt
“Pree. Cutting 880 Pleces .13'_956 2.9.'762 378 4!8'537239‘- :
'c1eari£\q and Grubbing 88,000 ‘m? 19,320 56,848 268 _13;5__,13'_6 R
Sub- kotal 97,170 86,610 1,346 185,126
common Excavation {Short b} 42,000 u? '_ 11,022 47,250 546 ) 115_,78_18 :
Common Excavation (Medium D) 52,500 a3  13s;i88 74,865 892 ‘210,045
Common Excavation {Long D) 55, 500 el 81,430 - 116,162 1,408 89,080
Soft Rock Exeavatien 120,000 m3 555,840 303,840 3,240 882,920
Solid Roek Bxcavation 30,000 . 399,000 230,400 11,200 " 660,600
Erbankment |Low) 19,200 nd 28,185 17,954 235 46,374
Embankment' {figh) 250,800 m3 207,913 135,432 i,755 "34'5',_16‘0 B
bisposal - 10,000 m3 14,200 7.420 1,630 2320
Sub-total 1,592,778 933,343 40,996 7,867,117
Subgrade Regularization 17,380 m2 1,425 1,049 1 ) 'z_;das
Subbase Course t=15em 16,720 w2 61,530 34,443 - 8,360 104,393
well Graded Aggregate Base Course ; o o o o
E=20cm 15,840 m? 114,840 62,093 16,790 193,723
Prime Coat 15,840 m2 21,036 2,883 2,487 26,406
Penetration Macadam t=3cem 15,400 me 47,139 12,012 5,636 BFTR Y
Sub-total 245,970 112,480 33,284 391,738
Corrugated Pipe ¢ 1,066mm 231 m 57,427 8,926 6,814 RN
Side Ditch 4,400 o . 27,878 - 27,878
Slope Pratection 32,100 me 51,360 12,840 - 64,200
Sub-total 51,360 40,718 - " 92,078
Batang Rajang Bridge 4,476,395 1,705,584 445,410 6,627,389
Total 6,521,100 2,887,661 527,850 3,936,611
Znd Skage : .
Tack Coat 16,060 m? 9,476 819 Ti,002 11,387
Asphalt Concrete Pavement t=Scm 16,060 m2 146,049 54,604 15,578 n7.131
Total 156,425 55,423 16,670 228,518
Total Direct Cost 6,677,525 2,043,084 544,520 10,165,129
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Appendix 6-4(8)  COUSTRUCTION COST 8y SECTION
CONNECTING ROAD L =5.000 a

(Uait: 11§)

... DESCRIPTION . . . QUANTITY URET FOREIGN LOCAL TAX TOTAL
‘durface Regularization. : 35,000 m 2,870 2,113 22 5,005
| Hew Aggregate Surface t=20cm - 15,000 w2 251,750 137,200 17,100 428,050
Penctration Macadam t=3cm 15,000 m2 107,135 27,300 12,810 147,245
Sub-total 363,758 166,613 " 49,932 580, 300
P.C.T. Bridge T1=27.4m 1 Unit 258, 568 193,409 35,876 487,853
“Total, Direct Cost 622,121 360,022 85,808 1,068,153

A—6—1i5
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Appetidix 6-6

DURABILITY AND REPAIR COEFFICIFNT

OF MECHAMTICAL, EQUIPMENT

ECONOMIC DURABILITY

REPAIR

_wéter'Tankef

MECHANICAL EQUTPMENT e e CORFFTOIENT
Air Compressor 10.5 M3 /uIN 7 7,000 0.90
Asphalt Plant 42 T/HR 10 12,000 - 0.80
Asphalt Finisher 3.6 M 7 7,000 0.80
Bulldozer . b8L lOI 12,000 L.G0
Bulldozer b76 10 11,000 0.90
Concrete Mixer 0.75 M3 8 8,000 0.70
Concrete Vibrator  #42 5 4,000 0.35
Crawler Crane Clamshell
o 0.6 u3 8 10,000 0.80
Crawler Drill PCRL10 8 8,000 0.70
Crushing Plant 40 T/HR 12 118,000 0.50
Exégvatot {Backhoes) 0.4 w3 10 12,000 0.75
GeqerAcor_ 200 KVA 7 7,000 0.45
Motor Grader 3.7 M 10 10,000 0.80
Macadam Roller 10T 12 10,000 0.80
‘Tired Roller 20 T 6 8,000 0.80
Truck Crane. 20 T 8 10,000 0.50
Tractor Shovel 1.4 3 10 11,000 1.00
Wheel Loader 1.4 u3 10 10,000 0.90
Pile Hammer 3.5 7T 8 3,000 1.00
Dump Truck 15 T 6 9,000 0.90
Flatbed Truck 7T 7 10,000 0.90
i 5,000 L 7 10,000 0.90
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Appendix b-7  HOURLY COST ANALYSTS

1984 PRICES

EQUIPMENT: - BULLDOZER DS8L 335HP

ITEM ' CALCULATION ~ NUMBER -~ UNIT
1. GENERAL DATA
“A. Type of Fuel L .Die"sé'l
B. Fuel Consumption . 48.9 CLit/Hr
C. Fuel Cost’ ' 0.63 M$
D. Economic Life in Hours ' : 12,000 Hours |
E. Economic Life in Years: _ - 10 - Years
T1. ACQUISITION COSTS
¥. Total Cost | ' 619,486 | M$ _
G. Cost of Tires _ ' - Mg
H. Total Cost less Tires -G 619,486 M$
1I1. HOURLY OWNERSHIP COSTS
I. Depreciation 0.9xH/D 46 . 46 M$/ﬁi‘
J. Interest Insurance 0‘55};}5;‘0'14 39.75 §4$'/Hr
K. Hourly Ownership Costs 143 . 86.21 M§/Hr
IV, HOURLY OPERATING COSTS
L. Cost of Repairs 1.0 x H/D 51.62  M3/Hr
M. Cost of Fuels . BxC 30..8-1_ M$/Hr
N. Cost of Lubricants, Filters . O.ZOxMh : 6.16 M§/Hr
0, Cost of Tires - . : - © M$/Hr :
P. Operator and Assistant  (4.22%2.78) 7.00 M$/Hr
Q. Hourly Operating Costs : . © 95,59 ¢ My
V. TOTAL COST o 181.80  M$/Hr

HOURLY COST (Excluding Fuel and Operator) K + L = 137.83
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Appendix 6-8 QUANTITIES OF MATERIALS TO BE PROCURED

Item : Quantity '
Portland Cement 11,210 ¢
Bitumen, Straight Run 7,550 t
Bitumen, Cut Back 2,230 &
Reinfocing Steel 2,410 t
P.C Steel Bar | 225 t
P.C Steel Cable 40 t

~ Diesel ' 33,500 Ke
Kerosene | _ 1,150 K&
Motor 0il 640 K2
Grease 37,000 Kg
Explosive 210 t
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Appendix 6-9

Bulldozer D8L W/R
Bulldozer D76

Motor Scraper: WF-16
Motor Grader 3.? M
Tractdr Shovel i.a M3
Wheel Loader 1.4 M3
Tiraed Roller 20T
Macadam Roller 10 T
Asphalt Plént. 42 T/H
Asphait Finisher 3.6 M

Batching Plant 90 M%/4

Concrete Mixer

REQUIRED QUANTITY OF PRINCIPAL EQUIPMENT

Three-stage

One-stage Two*étage

20 10 | 7
515 10
6 3 2
7 K 2
7 4 3
2 1 1
13 7 s
4 3 2
1 1 1
2 1 1

1 1 1
7 5 3
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APPENDIX 6-10 ROAD MAINTENANCE COST PER KM

(1) - Assuming an annu@l rate of 20% of total pavement construction

138,800 m x 7 m = 971,600 m2
971,600 m2 x 0.20 = 194,320 m2

The annual requirement is _
194,320 m? x 4,285 M$/m? = 832,662 M$
Thus, routine maintenancé per km is as follows:

832 662 M$ + 138.8 km = 6,000 M$/km

(2) ,Armual Requirem'ént for Periodic Maintenance

'Penod:c mamtenance covers areas where local damage cannot be fixed by patchmg,
and the entire surface is overlayed every 5-7 years. Thus, periodie mamtenance per
km is as follows: '

971,600 m2 x 4,207 M$/m? 2 138.8 km = 29,450 M$/km
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Appendix 7-1- ESTIMATION OF GOODS TRANSPORT DEMAND

Appendix 7-1-1 ESTIMATED PER CAPITA CONSUMPTION BY
COMMODITY ITEM FOR THE STUDY AREA

Unit: Kg/person

 Ttem T—_Year 1982 1985 1990 1995 2000 . 2005
| Food . 35 37.1 410 45.3 50,0 55,2
_ Sugar /Wheat Flour 35 37.1 410 45,3 50.0  55.2
Beverages - . 20 212 23.4 - 25.8 28,5 31,5
Cement | . 50 56.2  68.4  83.2 101.2 123.1

| Iren and Steel - 25 28,1 3.2 41.6  50.6  61.6
Others - 150 159.2  175.8 194,1  214.3  236.6
CFuel 200 218.5 253.3  293.6  340.4  394.6
Total 515 557.4 637.1 728.9 835.5 957.8

Annual Growth Rate:

' ;22'forIFood, Sugar /Wheat Flour, Beverages and Others
3% for Fuel
4% for Cement, Iron and Steel

‘Appendix 7-1-2  ESTIMATED PER HECTARE FERTILIZER REQUIREMENTS
- AND PER HEAD ANIMAL FEED REQUIKEMENTS

T— _Year 1982 1985 1990 1995 2000 2005
Ttem - "

- Fefﬁili%efl(kg/ha)

Paddy o - 200 200 200 200 200
Rubber : - 165 165 165 165 165
Pepper - - " 280 280 280 280 280
Cocoa = - 280 280 280 280 280
Anivial Feed (kg/head) | - 40 40 40 40 40

A—7-1
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Appendix 7-1-4

Without Road

ESTIMATED TUTURE DEFICTIT/SURPLUS
BALANCE OF RICE TN THE STUDY AREA

Baiance

(1)

) ) Unit: Ton
District ltem 1982 1985 1990 1995 2000 2005
Tatau | Production 1,467 1,551 1,685 1,743 1,853 1,978

Demand 2,102 2,274 2,613 2,941 3,338 3,763
| Balance -635  ~723  -972 -1,198 -1,485  -1,785
Kaplt  |Production | 5,118 5,136 4,921 4,677 4,450 4,199,
R '1Demand 5,717 6,151 7,022 7,895 8,925 9,995
| Balance ~599  -1,015 =~2,101 -3,218 -4,475 -5,796
- Total - production’ 6,585 6,687 6,562 6,420 6,303 6,177
Demand 7,819 8,425 9,635 10,836 12,263 13,758
‘Balance -1,234 -1,738 -3,073 4,416 -5,960 -7,581
Per Capita Copsumption:
1982: 140 kg 1985: 137 kg 1990: 134 kg
1995: 129 kg 2000; 125 kg 2005: 121 kg
(2) With Road
bistrict Ttem 1982 1985 1990 1995 2000 2005
. Tatau | Production 1,467 1,583 8,758 10,316 11,936 13,853
Demand 2,102 2,274 2,613 2,941 3,338 3,763
Balance 635  -691 6,145 7,375 8,598 10,090
:Rapit.:_'Pfo&uétion 5,118 5,278 5,565 5,887 6,076 6,269
S Demand 5,717 6,151 7,022 7,895 8,925 9,995
' ' _599-  -873 -1,457 -2,008 -2,849 -3,726




Appendix 7-1-5  ESTIMATED PRODUCTION OF RUBBIR AND PEPPER

(1)

Without Road

.:UnitffTOn

District | Item 1982 1985 1990 ,'i9953 ;2ooorf 2005 |
Tatau Rubber 1,296 1,362 1,432 1,504, '1;581 :;1;562 fﬂ
Pepper 344 378 4l4 451 __495f}_ 551
Total | 1,640 1,740 1,846 1,955 2,076 2,213
Kapit | Rubber | 19,440 19,440 19,440 19,440 19,44b;;1§;450i,'"
Pepper 860 900 940 980 1,020 '51,089
Total | 20,300 20,340 ‘20?380':26,420 é0;450°:20,520
(2) Additional Production of Rubber and- Pepper Developﬁeﬁt
Scheme With Road o
District | Item 1982 1985 1990 1995 2000 2005
Tatau | Rubber - - - 1,533 1,611 i,séz_
Pepper - - - - 137 3%
Cocoa - - 175 223 285 554“"'
Total . =I5 1,756 _2;@33  _2,392
Kapit | Rubber - ~ - 19,800 19,800 19,800
fepper - - 4:' - 49 | iijici 174
Total - - - 19,849 }19?917? 19,974
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Appendix 7-2-5  FUEL_CONSUMPTLON

Unit: Liter/1,000 km

: ~© Road Type

Vehicle dype ‘Earth | Gravei Paved
1. Car 120 : 100 80
2. Van/Pick-up 250 200 150
3. Medium Trﬁck 370 : 310 _250.:
&, Heavy Truck 10-ton | 53Q 400 | “'3db':.”.
5. Heavy Truck 20-ton 800 600 450
6. Bus 370 - 0 - 250 |

Source: Quantification of Road User Saving, IBRD

Appendix 7-2-6  PRICE OF FUEL - 1982

Price M$/Gallon (M§/Liter) |
Qil Type - 3
' With Tax = - Without Tax
Gasoline  Super 5.30 (1.165) | 3.79 {0.833)
Regular | 4.73 (1.040) | '3.26 (0.717)
Diesel 2.86 (0.625) 2.84 (0.625)

Source; Interviews with Dealers



Appendix 7-2-7

OIL CONSUMPTION

Unit: Liter/1,000 km

Vehicle Type Road Type
Earth Gravel Paved
“ 1., Car 1.6 1.3 1.1
2}.Van/Pick—up ' 1.9 1.6 1.4
'3, Medium Truck 3.1 2.6 2.3
4, Heavy Truck 10-ton 6.6 5.5 4.8
5. Heavy Truck 20-ton 9.4 7.8 6.8
6. Bus 3.1 2.6 2.3

Appendix 7-2-8

PRICE OF OIL - 1982

0il Type

Price M$/Gallon (M$/Liter)

With Tax Without Tax

For Gasoline Engine

For Diesel Engine

20.46 (4.500) | 18.10 (3.982)

17.82 (4.000) 16.09 (3.540)




Appendix 7-2-9

. PIRE.WEAR (LIFE. KILOMETRAGE)

. Unit: 1,000 km

_ _ - Road Type ;

vehicle Type' Earth © Gravel Paﬁéd
1. Car 9 i5 36
Z. Van/Pick-up 10 .118 ' ' 38
3. Medium Truck 11 21 40
4, Heavy Truck 10-ton _.12 23 45
5. Heavy Truck 20-ton 12 23 45
6. Bus 11 21 .40

Appendix 7-2-10

PRICE OF A SET QF TIRES - 1982

Vehicle Type Tire Size ?2;;5- Price (M$)
with tax without tax

1. Car 6.15 x 13 4 560 50_9

2, Van/Pick—up 7.50 x 16 4 800 727

3. Medium Truck | 8.25 x 20 6 3,000 2.727

4. Heavy Truck [8.,00x 20| 10 6,100 75,545
(10-ton) : : I

5. Heavy Truck |9.00 x 20 18 10,980 9,982
(20-ton)

6. Bus 9.00 x 20 6 3,660 3,328

A-7~10




Appendix 7-2-11

MATNTENANCE: PARTS

Vehicle Type % of Depreciable Value per 1,000 km
Earth Gravel Paved
1. Car 0.18 0.13 0.11
2. Van/Pick-up 0.26 0.17 0.12
3. Hedium Truck 6-ton 0,35 0.25 0.20
4, Heavy Truck 10-ton 0.30 0.20 0.15
5. Heavy Truck 20-ton 0.30 0.20 0,15 -
6, Bus 0.60 0.40 0,30
Appendix 7-2-12  MAINTENANCE: TLABOUR
Hour per 1,000 km
Vehicle Type )

Earth Gravel Paved

1. Car 1.13 0.83 0.66

2. Van/Pick-up 1.58 1.00 0.76

3. Medium Truck 5.64 3,24 2.00

4, Heavy Truck 10-ton 6.25 3.75 2.50

5. Heavy Truck 20-ton 9.03 5.19 3,20

6. Bus 5.64 3,24 2.00

Hourly Cost of Labour:
600 M$/Month  _ 4.0 MS/Hr

150 Hrs/Month

A—-7—11




Appendix 7-2-13  AVERAGE MONTHLY WAGES OF DRIVER AND ASSISTANTS

Unit: M$fm6nth_

Vehidle.Type Driver Assistants
1. Medium Tfuck : ﬁQb 300
2. Heavy Truck iOeton 800 300
. Heavy Truck 20~ton 1,000 300 x 2
4, Bug 700 300
I__ .
Appendix 7-2-14  INSURANCE
pnit;;M$[§eaf‘ﬁ
Yehicle Type with.Tax without Tax
1, Car | 478 382.4
2, Van/Pick-up 1,102 881.6
3. Medium Truck 1,650 1,320.0.
4, Heavy Truck 10-ton 2,388 1,910.4°
5. Heavy Truck 20-ton - 5,306 4,244 .8
6. Bus 1,474 1,179.2
Appendix 7-2-15 -ROAD TAXES/FEES
Vehicle Type M$/Year
2. Van/Pick-up 215
3. Medium Truck 550
4. Heavy Truck 10-ton 620
5. Heavy Truck 20-ton 1,050
6. Bus 450

A=7—12



. Appendix 7-3 ESTIMATE OF VESSEL OPERATING COSTS

- Appendix 7-3-1  OPERATING COSTS OF PASSENGER EXPRESS LAUNGHES

Unit: M$/day

R L . Tataun - G.abong L.C. Sibu - Kapit
“.. . Cost Item — :

R _ with - without - with | without
_Deprééiation:"Engine' 19.18 12,79 23.01 15,34
B  Hull 6.85 5,71 6.85 5.71
‘Fuel Consumption 383.50 | . 370.50 944.00 912..00
Lubrication | 40.00 |  38.80 60.00 58.20
‘Maintenance: Engine 54,79 46.44 54,79 46.44
Crew Wages 55.89 50.30 55,89 | 50.30
Insurance ~ 5.6b 5,30 11.56 10.99%
Overhead | 62.87 58.87 128,46 | 122,11
Total 628.74 | 588,71 | 1,284.56 | 1,221.09

A—7—13




Appendix 7-3-2  COST DATA OF PASSENGER EXPRESS LAUNCHRS

Unit: M§

Tatau - Gabong L.G. - © Sibu '~ Kapit
Cost Itgm “ﬁi with ?'Withbut'7 fﬁitﬁ : | ?:ﬁitﬁout'
Price New: Engine 70,000 - 46,700 : ISGQGQOJTI-  56}060
Hull 50,000 41,700 .| s 000 1 a1,700
Life Years: Engine 10 years . _ : 10 yearé
_ Hull 20 years _ ; . 20 yeaxs
I - R : e
Fuel Consumption © 65 Gal/Trip =~ = 160 Gal/Trip (650 liter) |
Price of Fuel 2.95M/Gal | 2.85M8/Gal | 2.95M5/Gal| 2.85M$/Gal
hzlbridation Consumption }.O.Gél/Trip -_ - - ';;5 Gal/Trip'"
Price of Lub. 0il 20.00M$/Cal 19.40M$/Cél_ 20.00H$/Cai 319.40M$/Gai
Maintenance | 20, 000m8 /v |16,950M8 /¥ | 20,00085/y| 16,950M8/Yx
Crew: Captain 6,000 | 5,400 "6,000_ 1 5,400
Crew | 1 4,800 x 3 | 4,320 x 3| 4,800 x 3 | 4,320 x 3
insurance 1% on_Valﬁe]Day _ - 1% on Value/Day -
Overhead 10% of Total ' - 10% of Total.
Appendix 7-3-3  OPERATING CHARACTERISTICS
: OF EXPRESS LAUNCHES
Teem 1 68 mn (159 e %
Loading Capacity ' 64 60 '
Max, Cruising SPeed (XpH) 38 38
Ave, Cruising Speed (KpH ' 35 R :35
Operating ﬁours/Day 7 | | .8}'9
Operating Days/Year 365 | 365
Annual Kilometrage 25,200 55,500
Life Year 20 : 20
Life Kilometrage , 504,000 1,110,000
Life Years of Engine | 10 10
$ize of Hull 30 Tons _ 30,Tons'
Hp - 350 Hp | 500 Hp

Note % Distance: Tatau - Gabong L.C, via Sangan 09 km
Kapit - Sibu . 152 km

A=7-14



Appendix 7-3-4

OPERATING COSTS OF LONGBOATS WITH OUTBOARD ENGLINES

(1) Operating Costs of Longboats
_ Unit: M$/km
. ' 40 B 25 Hp 6 H
Cost ILtem — ? : L— . P
R with jwithouti with lwithout{ with |without
Depreciation: Engine | 0,125 | 0.100 | 0,077 | 0.062 | 0.137 | 0.109
Hull 0.067 | 0.062 | 0.040 | 0.037 | 0.040 | 0.040
Fuel'ConSumption 2,363 1.796 1.575 1.198 ] 0.945 0.719
Maintenance: Engine 0.068 | 0.054 | 0.044 ] 0.035 | 0.031 | 0.025
| “Hull | 0.060 | 0.056 | 0,030 | 0.028 | 0.018 | 0.018
Total 2.683 2.068 1.766 1.360 1,171 § 0.911
Source: Interviews with operators
(2) Cost Data of Longboats
Unit: MS$
L : 40 Hp 25 Hp 6 Hp
Costﬂltem with | without{ with | without | with without
Price new
Engine 2,250} 1,800 | 1,4501 1,160 ] 1,030 824
Hull 2,000 1,852 1,000 926 600 600
Life Years
Engine 3 years 3 years 2 years
Hull 5 years 4 years .& years
| Fuel Consumption 4.56al/hr(12km) [ 3.0 Gal/l2 km | 1.2 Gal/8 km
B . - ,. - - * ) . .
Price of Fuel (Gal) 6.30 | &.79 | 6.30 | 4.79 6.30 4,79
_Haiﬁtenance 0.,003% of depreciable value/km for Hull and Engine

" Note: * Mixed petrol including Lubricant 0il

A-7-15




Appendix 7-3-5

OPERATING GHARACTERISTICS QOF LONGBOAT

Ttem 40 Hp 25 Hp. 6 Hp
Loading Capacity . 10 - 12 56 2 -3
_ {person)

Life Years 5 & 4
Average Operating 12 km/hr 12 km/hr 8 km/hr

Speed : '

Average Life 30,000 25,000 15,000
Kilometrage :
Life Year of Engine 3 3 2

Appendix 7-3-6 OPERATING CHARACTERISTICS OF CARGD VESSELS

Unit: M$
Tug Boat _ ‘Motor Vessels
1tem Barge :
240 Hp 480 Hp ' - 50~ton - 150~ton
Loading Capacity - - 500 tons 50 tons | . 150 tons
Average Operating 10,0 12.0 8 11 Co12.5
Speed {KpH)
Operating Hours/Day 10 10 10 12 . 24
Average Line Haul/Day 100 120" 80 132 300
(Km) _
Operating Days/Year 240 240 200 200 180
Operating Km/Year 24,000 28,800 | 16,000 | 26,400 | 54,000
life Year 15 15 20 20 T
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Appendix 7-3-7

OPERATING COSTS OF RIVER TUG BOATS

Unit: MS

Gost Item 240 Hp 480 Hp
with without with without
Depreciation: Engine 104,17 80.13 145.83 112.17
. cHulL 69. 44 58.86 72,92 61.79
Fuel Consump tion 240.00 235,00 480.00 470.00
“Lubrication Consumption 25,00 22.73 45.00 | 40.91
Maintenance 62.50 56.67 83.33 ©75.00

Crew - 194.00 171,17 230.00 207.17 |
Tnsurance 20.83 16.84 29.17 23.58
Overhead 71.19 64.14 103.63 99.06
Total 783,13 705.54 1,194,88 1,089.68
Appendix 7-3-8  COST DATA OF TUG BOATS
Units: M$
240 Hp 480 tHp
Gost Item
_ with without with without
Price New: Engine 250,000 192,300 350,000 269,200
Hull 250,000 " 211,900 350,000 296,600
Life Years: Engine 10 years 10 years
_ Hull 15 years 20 years
Fuel Consumption 10 Gal/Hr (100 Gal/day)|20 Gal/Hr (200 Gal/Day)

Fuel Price

2.40M$/Gal | 2.35M8/Gal

2.40M$/Gal | 2.35M8/Gal

Lubrication 1.25 Gal/Day 2,25 Gal/Day
Consump tion _

1 Price of Lub. 0il 20 M$/Gal. 20 M$/Gal
Mainternace - 15,000 M$/Year 20,000 M§/Year
Crew: Captain 19,200 17,300 19,200 17,300

. Fngineer 16,800 15,140 16,800 15,140
Crew 4,800 x 2 | 4,320 x 2| 4,800 x 3 { 4,320 x 3
Ingurance 1% on Value/Day 1% on Value/Day
Overhead 10% of Total 10% of Total
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Appendix 7-3-9  OPERATING COSTS OF BARGES (500-ton)

. Unit: M$/déy

Cost Item with Tax withéut Tax
Depreciation 100.00 76.94
Maintenance 55.56 4&.44.
Crew 60.00 48,00
Insurance 20.00 15.39
Overhead 23.56 18.48

Total 259,12 203.25

Appendix 7-3-10

COST DATA OF BARGES (500-ton)

. Unit: M$

Cost Ttem with Tax without Tax
Price Hew 360,000 277,000

Life Years
Maintenance

Crew (M$/Y¥r)

*LCrane
Operator

*Hands
Insurance

Overhead

20 Years (180 days/year)-

10,000 M$/year

7,200
3,600

1% on value/day
10% of Total

8,000 M$/year

5,760
2,880

1% on valuelday-.
10% of Total
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Appendix 7-3-11 OPERATING COSTS OF MOTOR VESSELS

Unit: M$/day

Cost Ltem ; SQ~T0n 150-Ton

: : with without with without
Depreciation 30.00 23,75 555.56 Lhb bh
Fuel Consumption 144,00 141,00 864.06 846.00
Lubrication Consumption 36 .00 34,92 ©96.00 93.12
Maintenance T 760.00 51.00 250,00 212.00
Crew 138.00 124.30 324,00 291.95
Igsu__rgqce 6.00 .75 111,11 . 88.89
Overhead ' 41,40 37,97 220.07 197.64
| Total | 455,40 417.69 | 2,420.74 | 2,174.04

Appendix 7-3-12 COST DATA OF MOTOR LAUNCHES

Unit: M$
50~Ton 150-Ton
_ Cost Item with without with without -
Price New 120,000 95,000 2,000,000 | 1,600,000
Life Years 20 Years{200 bays/Yr) 20 Years(180 Days/Yr)
Fuel Consumption 60 Gal/Day 360 Gal/Day
Price of Fuel - | 2.40M8/Gal | 2.35M5/Gal | 2.40M$/Gal | 2.35M8/Gal
Lubrication Consumption 0.15 Gal/Hr 0.20 Gal/Hr
?iice of Lub. 0il 20M$/Gal 19.40M5/Gall 20M5/Gal 19 . 40M5/Gal
Maintenance 12,000/Yr | 10,200/Yr | 50,000/Yr 42,400/Yr
Crew: Captain | 18,000 16,220 21,600 19,460
Engineer - = 21,600 19,460
Crew 4,800 x 2 4,320 x 3 7,200 x 3| 6,490 x 3
Insurance 1% on Value/Day 1% on Value/Day
Overhéaa 10% of Total 10% of Total
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Appendix 7-4 COMPARISON OF GOODS TRANSPORT COSTS

Appendix 7-4-1

COMPARISON OF TRANSPORTATION COSTS

(Bintulu — Sangan, General Cargo)

Section

Biutulu - Sangan

_Commodity Type

General Cargo

0.8745 M$/km x 1.05
x 75km x 1/6 tons
= 11.48 M$/ton .

Handling Costﬁ
4.0 M$/ton
Total:

15.48 M$/ton

Mode Road “ River
véhicle/'- : - e o ' _
Yessel Type 6-ton Truck 50~taon Motor_Vessel
pistance 75 km, 108 km

) Gravel Road '
Conditions Flat

Partly Rolling
Transpor tation Full Load 807% Load
Cost (M$/ton) : -
Line Haul: Line Haul:

455,60 M$ x 1 day
x 132 k/day x 1/32 tomns
= 14,23 M$/ton

_Handling.CoSt:

_ 4.5 M$/ton

Totai:

18.73 M§[ton'

Note:

Cost in 1982
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Appendix 7-4-2

COMPARISON OF TRANSPORT COSTS

(Bintuly ~ Sangan, Lops (Sinker))

"_Séction

Bintulu - Sangan

 86mm0dity Type

Logs (Sinkers)

2.3075 MS$/km x 1.15
% 75 km x 1/20 tons
= 9,95 M$/ton

Handling Cost:
4.0 M$/ton

Total:
13.95 MS$/ton

80% Load

17.44 MS$/ton

*Mdde . Road River
Vehicle/ ~ e 500-ton Barge
Vessel Type 20-ton Truck-trailer + 480 Mp Tug
‘Distance - 75 ki 108 km
| Transportation Full Load 70% Load
. Cost (M$/ton) T
' ' Line Haul: Line Haul:

1,454.00 x 1 day
x 1/350 tons
= 4,15 M$/ton

Handling Cost:
5.0 M$/ton

Total:
-9,15 M5/ton

Note: Cost in 1982
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Appendix'7w4—3

COMPARISON 0? TRANSPORT COSTS

(Tatau - Sangan, General Cargo)

Section

Tatah_« Sangan

~ Commodity Type

_Cenefalrcgrgo':” =

Mode

Road

. River .-

"Vehicle/
Vessel Type

6~ton Truck -

' 50-tdn=Motofzﬁééséif'

x 241km x 1/6 tons
= 3.67 M§(ton

Handllng Cost:
4,0 M§/ton

Total:
7.67 M§/ton

0.8745 M$/km x 1.05

‘Total:

Distanté_ 24 km E_ 48 km ': i':
Conditions Pafily rolling
Transportation. Full Joad 80?'toéd
Cost - (M§/ton) :
Iine Haul: ' Llne Haul

455,40 M§ 1/2‘daY'

(132 km/day)_x-
1/32 ‘tons”

CE 7.12 M$/ton

:Handllng Cost:

=4.5_M$/ton :

:11;62 M$/ton

Note:

Cost in 1982
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Appendix. 7-4-4

COMPARTSON OF TRANSPORT COSTS
{Bintulu - Balleh wvs.

Tg, Mani - Balleh, Log{(Sinker))

Cost . (M$/ton)

Line Haul;

2.3075 M$/km x 1.15
X 184 km x 1/20 tons
= 24,41 M$/ton

Handling Cost:

4.0 M$/ton

Total:
28.41 MS/ton

Section’ Bintulu - ‘Balleh Tg. Mani - Balleh
- Conmodity Type Log (Sinker)/Sawn Timber
;'Mgde;  ff' Road River
Vehicle/. y ‘ L
QEVQSSeleypé 20-ton Trugk 500-ton Barge + Tug.
Distance 184 km 261 km -
Transportation ' Full Load 80% Load

Lire Haul:
1,454.00 M$S x 2 days
x 1/400 tons

.Handling Cost:

5.0 M8/ton

Total: -
12,27 MS/ton

Note:

Cost in 1982
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Appéndix 7-4~5

COMPARISON OF TRANSPORT COSTS

(Bintulu - Pelagus vs. Sibu - ?elagus,

Cement/SLone)

Section '

Bintulu - Pelagus . |

$ibu -~ ?éiagugi

Cdmﬁodity Type

Céhent/St@ne 

ﬂode .

Road

_River + Road

Vehlcle/
_ Vessel Type

10=ton Truck

° 500-ton Barge -

+. 480 Hp Tug

Trangportation

Cost (M$/ton)'

Fuli‘Lﬁad

Line Haulf ]
©1.2819 M$/km x 1.10

x 160 km x 1/10 tons

= 22 56" M$/ton

Handling Cost
- 4,00 M$/ton

Total: _
26,56 M$/ton

80% Load

_Llne Haul River

1, 45& 74 M$ X 2 days .

:-x 1/400 tons

= 7. 27 M$/ton

" Line Haul Road

0.8745 M$/km x 1.10
x'?é;km x ifﬁ tons
= 3.85 M§/ton
Héndiing Cost:

6.5 % 4.0/2 =
~= 6,5 M§/ton -

Totél{
17.62 M§/ton

Note:

Cost in 1982
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Appendix 7-4-6

' COMPARISON OF TRANSPORT COSTS
(Bintulu - Pelagus, Heavy Equipment)

'Seétidn :

'Bintulu ~ Pelagus

Commo&ity Type

Heavy Fquipment

- Cost (M$/ton)

"Tine Haul:

2,3075 M&/km x 1.15
®x 160 km % 1/20 tons

= 21.23 M%/ton

Handling Cost:
4.0 M$/ton

Total:

25.23 MS/ton

:que.:- ‘Road Coastal + River
‘Vehicle/' _ 20-ton Trailer 480 Hp Tug

Vessel Type ' + 500~ton Barge
- Distance | 160 km 553 km + 24 km
- Tranéportation Full Load 70% Load

Line Haul: Coastal,
River
Coastal
1.456 M$ % 2 days x 1.3
= 3,780.4 M$

River
1,454 M$ x 2 days
=.2,908.0 M$
3,780.4 + 2,908.0
= 6,688.4 M$
6,688.4 M$ x 1/350 tons
= 19,11 M$/ton

Handling Cost:
4.5 + 4.0/2 =
= 6.5 M§/ton

Total: -
28,79 M$/ton

-:ﬂﬁﬂqte: Cdst in 1982
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Appendix 8-1  VEHICLE OPERATING COST RATIO
L : DUE TO CHANGES OF GRADIENTS

e Level Gradients (%)

Teele e | mamene 0T
Car ) 100 105 110 120
Van/Pick-up 100 110 120 140
Med. Truck (6~ton) | 100 115 130 145
Heav. Truck(10-ton) | 100 - | 120 150 170
Bus 100|115 130 145

Appendix 8-2  GRADIENT DISTRIBUTION BY ROAD SECTION

Road Section

0-2%  2-4%  4-6%  6-8% |Total(%)
1. Ulu Mukah/ 42.2 23,7 23.3  10.8 100
‘Bintulu Rd.. — Sangan : _
2. Sangan - Muput 42.2 28,9  11.5 17.4 100
3. Muput - Pelagus ' 33.0 18.0 39.0 10.0 100
4. Pelagus - Lepong Balleh| 34.9 26.8 i5.2 3.1 100
5. Lépong Baileh - Kapit - - - - -
| Average | 41.2 22.0 26.8 9.4 100
 Appendix 8-3  VEHICLE OPERATING COST RATIO BY ROAD SECTION
' ‘ (Level Tangent = 100)
" Road Section Car Bus Yan . Tfig£ ?iizi
1. Ulu Mukah/ 106 115 111 115 124
- Biptulu Rd. - Sangan K
2. Sangan - Muput 106 116 112 116 124
3. Muput -*Peiagas 107 119 114 119 130
4. Pelagus - Lepong Ballen| 103 110 107 110 114
5. Lepong Balleh - Kapit 106 116 111 116 125
Average | 106 116 111 116 125

A—8-1




{ 18%0°T, €2TS°T 1622470 90960 | 974°0 TES9°0 | 865870 096T°T |T68E°0 109570 sBexony.
£996°0 £16E°T | 558970  60T6°0 £607°0 967970 | €ST8°0 THET'T.|ZVLE°0 €79S°0 37dey-ysTTey Suodet wm_
£796°0 CT6C°T | $589°0 60670 | S60v°0 967570 | €ST8°0 TYET'T | Z7LE°0  £7%S°0 [usTTeg Buode1-snBeTeg 'y

| TO60°T LTLS"T {9TVL™0 9S8670 [ T9EV"O BOLY™O | 07880  6927°T | L88€°0 59570 sn3eTag-3ndny "¢
L650°T Z0OS™T'| 672470 9056°C | %82%°0 065970 | 865870 0961°T | TS8E'D 1095°C Indnp-weBues 7
o S : . : . vedueg-Tpy nINIVIY
L6£0°T ZOOS'T [L9TL°0 -€TSE°0 { 9%T%°0 TES9°0 | #7680 £LSBT'T |T8E°0 T09S'0 JTENOR DTA T
poA®S - TOABIH | poAeg .Hwbmno ._vuuwm TPABIS | paa®g  To2AR1d | DPOARJ - T9ABIO “woriong meOY

MoNIT . ATRY FONLL PO Cdn-o1d fuwp sng. aen .

ITOTURA/SH 22 TUn

{SIXVI IROHIIM HDI¥d OIWONOOE) NOIIOHES Qv0¥ IDEL0¥d AS IS00 ONILVEHA0 FIOIHEA — %-8 xTpueddy




Appendix 8-5

BENEFIT TO DIVERTED TRAFFIC BY ZONE PAIR
(Passenger Traffic)

(Gravel)
Unit: M$'000/Year
* Zone Pair 1993 1995 2000 2005 2010
Tatau ~ Kakus 857 1,011 1,394 1,931 2,435
- Anap 5,565 6,537 8,920 | 12,195 15,179
Kapit - Pelagus | 1,373 1,543 2,267 3,330 4,458
- Lepong 2,004 2,249 3,306 4,859 6,500
Balleh :
_ __ | |
Total 9,799 | 11,340 | 15,887 | 22,315 | 28,572
{(Paved)
Unit: M$'Q00/Year
Zone Pair 1993 1995 2000 2005 2010
Tatau - Kakus 955 1,126 1,554 2,152 2,713
-~ Anap 5,959 7,000 9,552 | 13,058 | 16,253
Kapit - Pelagus | 1,648 | 1,852 | 2,721 | 3,997 | 5,351
~ Lepong 2,095 2,352 3,457 5,081 6,798
Balleh
Total - 10,657 | 12,330 | 17,284 | 24,288 | 31,115




Appendix 8-6

BENEFIT TO DIVERTED TRAFFIC BY ZONE PAIR (Gargo)

(Gravel) SRR _ .
Unit: M$'000/Year
Zone Pair 1993 1995 |- 20000 | 2005 = | 2010
Tatau — Kalkus 13 14 18 122 27
- Anap 120 | 130 158 194 241
Kapit - Pelagus 74 77 90 - 105 . 123
~ Lepong . 39 41 48 56 66
Balleh
Total o246 | 262 314 377 457
(Paved) : L
' _ Unit: M$'000/Year
Zone Pair 1993 | 1995 2000 | 2005 | 2010
Tatau - Kakus 15 16 20 26 | 29
- Anap 129 139 169 207. | 257
Kapit - Pelagus 93 97 114 132- 155
- Llepong 40 42 50 58 69
Balleh
Total 277 294 353 | 421 510 |




Appendix 8-7  VOLUME OF CARGO WITH AGRICULTURAL DEVELOPMENT

Unit: Ton/Year

Zone Pair 1995 | 2000 2005 2010
‘Tatau - Kakus _ 2,446 3,269 3,781 4,382
~ Anap 8,152 © 10,896 12,604 14,605
Sub-Total = . | 10,598 14,165 16,385 18,987
Kapit - Pelagus 726 15,258 15,775 16,312
- - Lepong R - - -
Balleh.

Sub-Total 726 15,258 15,775 16,312

Appehdix 8-8 PASSENGER TRAFFIC BY VAN/PICK-UP WITH
: : AGRICULTURAL DEVELOPMENT PASS. /DAY

Unit: Traffic pass./Day

Zone Pair | 1995 2000 2005 2010

Tatau - Kakus 9 15 | 18 21

~. Anap . i2 - 15 18 21

- Peiagus 3 60 63 66

- Lepong - - - -
Balleh '




Appendix 8-9 BENEFIT TQO DEVELOPMENT TRAFFIC

(Gravel) | Unit: M$ 1000 /Year

Type of Traffic 1995 | 2000 2005 | 2010

Tourism - 200 .| 237 | .-303 | 388

Agricultural | Tatau - Kakus 12 16 .18 21
Products " Anap 96 | 120 | e ) a7z

Kapit - Pelagus | 3 | - 66 68 71

Sub~Total 111 | 211 235 - | 264

Vén/Picknup Tatau - Kakus 9 16 .19 22
N I N
Rapit - Pelagus 3 61 64 67

Sub-Total | 49 123 136 154

B Grand Total 369 s71 | 677 806
{Paved) : _

S “Unit: M$'000/Year

Type of Traffic 1995 | 2000 | 2005 | 2010

Tourism | 243 275 352 452

Agricultural | Tatau ~ Kakus 13 - 17 .20 ._ 23
Products - Anap 103 137 | 159 | 184
. Kapit - Pelagus 4 83 :86' |- 89
Sub-Total | 120 237 | 265 | 296

Pban/Pick—up Tatau - Kakus | 11 18. -: 21 i  25
passenser ~ Anap 40 0| 60 | 70

Kapit -~ Pelagus 4 7% {77 81

Sub-Total 55 12 | 158 | 176

Grand Total K8 | 6s4 | 775 924
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Appendix 91 - ECONOMIC. EVALUATION INCLUSIVE OF THE BENEFITS

RELATED TO THE HYDROELECTRIC DAM CONSTRUCTION
- PROJECT AT PELAGUS

1. Ca_se_»i:' ~ Economic evaluation inclusive of the benefits of reducing building costs of

1-1

1~-2

- the construction road for construction materials transportation,

Section of construction road

The construction road section is assumed to correspond to the Kapit-Pelagus section

~of the Proejet Road.

Construction perriod by SESCO

"The. construction period by SESCO is assumed to be two years extended over the

years'ZU(}}. and 2002.

C_onsfmction cost -

_The construction cost is assumed to be the same as that of the identical section of

- the Project Road with gravel surface, and costs are allocated to two years equally
as follows: '

Table-1 CONSTRUCTION COST ALLOCATION

Unit: M$'000

2000 : 2001 Total

39,179 39,179 78,358

Economic evaluation -

Thé following table shows the results of an economic evaluation inclusive of the

_ benefits of - reducing building costs of the econstruction road for construction

materials transportation.

A=9—1



Table-2 ECONOMIC EVALUATION INCLUSIVE OF 'I‘HE BENEFITb =
o CONS'I‘RUC’I‘ION COS’I‘ REDUC’I‘ION

(Unit: MS'000)

. ‘Présent Value -

Alternative (Discount Rate 10%) o I(RR '
Case ' - i %).
- . . B/C . .UNPV ..ot
Cost Benefit Ratio B-C
A-1 226,880 140,742 = 0.620  -g6,138  5.52
C 144,5_93 122,196 0.845 -22,497 7.92

2. Case2: Economic evaluation inclusive of traffic beneflts caused by construction

materials transportation for the Hydloelectrlc Projeect,

2-1 Materials transport volume and t'ransport traffic

Traffic volume for materlals transport is estimated based upon the necessary

construction materials volume as follows:

Table-3 ESTIMATED COMMODITY VOLUME FOR THE
PELAGUS HYDROELECTRIC PROJECT-

Unit: ton

Cement 515,600 ton
Steel 41,470 ton
Total . 557,070 ton
No. of Vehicles | 100/day

Note: a. carry by 10 ton-truck

b. 557,070 ton + 5 (ton/day x 365 days x 3 years)



2-2 Per_iod of traffié yvolume generated

‘Traffic is generated e(jually each year from 2002 to 2004,

2~-3 Amoun% of benéfits

The benefits are evaluated as one-half of transport savings cost per ton of diverted
traffic since benefits are generated by development traffic. Transport savings cost
per ton of diverted traffic is M$10.92/ton from Table 10-2 of Chapter 10,
Commodity transport benefit will be: '

10.92 M$/ton x 1/2 x 557,070 = 3,042,000 M$

" The be_nejfif to be generated will be M$1,014,000/year in 2002, 2003 and 2004,
respectively.

9-4 Economic evaluation

The following shows an economic evaluation inelusive of development benefits due

to construction materials transport.

Table-4 ECONOMIC EVALUATION INCLUSIVE OF THE TRAFFIC
BENEFITS GENERATED BY CONSTRUCTION
MATERIALS TRANSPORTATION

(Unit: MS'000)

Present Value
(Discount Rate 10%)

stemtve o
Cost Benefit Ii{t(i:o g?‘é

Al 926,880 119,740  0.528 -107,139  4.25

c 144,693 101,194  0.699  -43,499  5.96

3. Findings of the economic evaluation

‘As evidenced in Cases 1 and 2, the benefits of construction road cost savings will
improve the results of the economic evaluation, while spparent traffie benefits

generated by construction materials transportation will have no noticeable effect.



The overall economic evaluation will be greatly 1mproved by a hastemng of the ‘
realization of the Hydroelectmc Project.. ' :
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