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PREFACE

This is the Kabupaten Report of the Feasibilify Study of the Local Road
Development in the Republic of Indonesia for-Kabupaten Tapin in Kaiimanﬁan .
Selatan Province. The report has been prepared by the Study Team of

the Japan International Cooperation Agency (hereinafter called JICA),

Based upon a request from the Govermment of Indonesia,  the Government
of Japan arranged for JICA to conduct the Study and JICA accordingiy
organiaed a Study Team. The study was carried out using data which
'WEre_genefally prepared by the Kabupaten, routed thrpugh the province,
under the instructions of Bina Marga of the Ministry of Public Works

and Bangda of the Ministry of Home Affairs.

Sinée‘the'study period was limited, without cooperation of Bina Marga,
Bangda and local governments of both province and Kabupaten in coilecting

the data, the study would not have been completed within the period,

The report consists of the results of the feasibility study and proposed

implementatioh programme of the local road development in the Kabupaten.

The simplified economic feasibility evaluation methodology -utilized
for the study was established by the Study Team in Phase 1 Study through
a pilot study of seven (7) model Kabupatens, and is described in the

Main Report.

The purpose of the study for the Kabupaten is mainly to estimafe the
total Projecf Cost for the local road development but only limited data
Vis available for study base. Therefore a detailed survey and design for
the improvement of the Kabupaten roads should be carried out before

commencing the Project together with a review of this report.
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Chapter 1 BACKGROUKD OF THE KABUPATEN

1.1 Topopraphic and.Heteorological Conditions

1.1.1 'Location.and'Tongfaphy
'Rabﬁpatéﬁ'.Tapinj:is a ldng and narrow :éhapéd Kabuap;en. stretching
from the southeast at the foot of the Meratus mountains towards
the northwest. Thé Rabhpéten ig a&joinéd on the nothern point
by Kalimantan Tengah Province and bor&eréd on the south'by Kabupaten
- Banjar, on the  east by .Kabupaten Hulu. Sungai Selatan and on the

west by kabupaten Barito Kuala.

The: main topographic feature of the Kabupaten is the Meratus moun-
tains which change into flatland sloping to the north to the capital
of the Kabupaten, Rantau. From hé_r'e the Negara River basin covered

with swamps spread wide to the north; The Negara River is one

of the Barito River's tributaries. Further over the Negara River
basin covered with swamps spreads wide to the mnorth. The Negara
River is one of the Barito River’s tributaries. Further over the

Negara River hills appear in the northern area.

The area of the Kabupaten is about 2,700 square kilometers, approxi-
mately 7 ﬁercent of the total of the province. It conmsists adminis-

tratively of 8 Kecamatan.
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1.1.2

Metéorological Conditions

The average nuwmber of rainy days and the average amount of yearly

rainfall in Kabupaten Tapin are 166 days and 2,262 mm respectively.

One year in the Kabupaten consists of a rainy season and a dry
seagon. The dry season is from_ﬁuly through September in general.

However this is variable as Table 1-1-1 shows.

The number of working days which is necessary for planning the
construction schedule in chapter 6, is estimated at 210 days using
the following formula based upon the data shown in the table referred -

to above.

-Working‘Days = 365 -'Holidays - Rainy Days + (Rainy Days

x Holiday) 4 (0.10 x Rainy Déys)
365 ’

Where 3

- Hoiidays consist of 52 Sundays and 13 national holidays; and

- 10% of rainy days are assumed to be workable days.

21-2
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1.2 Sccio-Economic Conditions

1.2.1 Pogulafion
The population of Kabupaten Tapin in 1983 was 115,752 which was

apﬁroximately 5.4% of the 2,128,400 total pépulation of Kalimantan

Selatan Province as shown in Table 1-2-1,

ihe prulation_density was (.42 persons per ha which was lower than

the'provincial density of 0.58.

The fépent annual average growth rate of population of the Kabupaten
is 3.0% which is higher than both the provincial rate of 2.1% and

the national rate of 2.2%.

The population of each Kecamatan and its proportion to the Kabupaten

éopulation is shown in Table 1-2-2.
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Table 1-2-1

POPULATION BY KABUPATEN

DESCRIPTION

1. Sources:
Kabupaten;

Province ;

2. AAGR H

Kabupaten concerned with the study

Jawa and Indonesia:

Statistical yearbook

of Indonesia

the Central statistics Bureau.

Average Annual Growth Rate.

215

POPULATION  AAGR AREA POPULATION ~ SURVEY
(%) (ha) DENSTTY YEAR
(persons/ha)
- KABUPATEN: _
TANAH LAUT 148,708 3.5 347,682 0.43 1984
KOTA BARU 253,400 5.6 1,426,432 0.18 1984
BANJAR 355,078 3.0 503,980 0.70 1982
BARITO KUALA 198,282 4.0 299,696 0.66 1984
TAPTIN 115,752 3.0 270,062 0.42 1983
HULU SUNGAT SELATAN 187,161 3.5 189,261 0.99 1984
HULU SUNGAI TENGAH 205,266 0.5 147,200 1.39 1983
HULU SUNGAI UTARA 248,860 1.5 359,178 0.69 1984
TABALONG 130,218 2.0 394,600 0.33 1984
PROVINCE:
KALTMANTAN SELATAN 2,155,700 3,766,000 1982
2,198,400 2.1 3,766,000 0.58 1983
_ 2,241,600 3,766,000 1984
JAWA 1S.(Excluding '
DKI JAKARTA) 91,126,900 1.7 13,159,700 6-92 -
INDONESTA 161,579,500 2.2 191,944,300 0.84 -
Notes

1984, published by



Table 1-2-2 | POPULATION BY KECAMATAN

Year : 1983
PROVINCE :  KALIMANTAN SELATAN
KABUPATEN : TAPIN
KECAMATAN POPULATION PROPORTION
' ' (%)
BINUANG . ' 21,743 18.8
TAPIN SELATAN ' 16,958 14.7
TAPIN TENGAH ' 15,314 13.2
TAPTN UTARA 28,374 24.5
CANDI LARAS SELATAN . 9,606 8.3
CANDI LARAS UTARA 12,280 10.6
BAKARANGAN 8,215 7.1
PIANT 3,262 2.8
TOTAL ' 115,752 100
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.2,

Land - Use

In Kabupaten Taﬁin;-.131;987 ha of the current available land use
area, whiéh is approximately. 49.0% of the 270,082 ha total area
of ‘the Kabupaten, is used for living purposes and for industrial
activity of the inhabitants of the Kabupaten. It is the total
value of columns (1) through (6) in Table 1-2-3.

The current availaB}e. land use area consists of 121,342 ha of
agriCultural harveéﬁ area, 6,120 ha of rvesidential area and 4,525
ha of usable open SPACe which are 91.9%, 4.6% and 3.5% of the current

available land use area respectively.

The agriculturai harvest area comnsists of 51,032 ha of paddy field,
20,694 ha of plahtétidn and 49,616 ha of other cultivated area
which are_42.l%, 17.1% and 40.8% of the agricultural harvest area
respectivély.

it can be realized from the land  use that the main industrial

production in the Kabupateh is food crops, éspecially paddy,

21~7
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1.2.3 Agriculture
The cultivated area and food crop production in Kabupaﬁen Tapin
in 1983 were 38,126 ha anq 137,663 ton vespectively as shown in
Table 1-2-4. Of food crops, the area and production of paddy,
which consists of wet paddy and upland paddy, was 33,105 ha and
131,271 ton respectively which are 86ﬂ8% and 95.4% of the total
food crops. The yield raté of paddy production is 3.97 ton per
ha. Thus, paddy is the most predominant agricultural crop of the

Kabupaten.

As the table shows, average annual growth rates of area and produc-
tion of ?addy in 1980 through 1983 were 3.0% and 7.3% fespectively
which indicate favorable developmenf of the paddy production. It
is -desirable that produdtivity.bf paddy increases and this depends

upon the future development_of irrigation.

The population of the agricultural sector which is assumed from
the employment in the Xabupaten is 61.5% of the total population

as shown in Table 1-2-6. Thus this is an agricultural Kabupaten.

Future agricultural development of the Kabupaten will need to
introduce commodity crops other than paddy to realize multiple
agricultural production. However it is also important for the

Kabupaten to make an effort to improve paddy productivity.
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Table 1-2-4 AREA AND PRODUCTION OF FOOD CROPS
KABUPATEN : TAPIN
CULTIVATED AREA
{ha)
_ YEAR _ AAGR
ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 33,427 31,124 33,227 29,207 33,105 - 3.0
OTHERS 4,285 2,624 3,403 - 5,021 - 24,0
TOTAT 37,712 33,748 36,630 29,207 38,126 - 4.1
PRODUGTION |
: {ton) .
i YEAR . "AAGR
LTEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 99,089 103,512 111,173 103,125 131,271 - 7.3
OTHERS 7,268 5,190 7,401 - 6,392 - 7.2
TOTAL 106,357 108,702 118,574 103,125 137,663 - 8.1
YIELD RATE _
: (ton/ha)
- YEAR AAGR
ITEM 1979 1980 - 1981 1982 1983 1984 (%)
PADDY 2.96 3.35 3.53 3.97 - - 7.0
Notes
1. AAGR : Average annual growth rate
2. Source : Kabupaten concerned with the study
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 Table 1-2-5 AREA AND PRODUGTION OF PLANTATION CROPS
' Year : 1983
PROVINCE : KALIMANTAN SELATAN
KABUPATEN ' - AREA PRODUGTION AAGR (%)
(ha) {ton) AREA PRODUCT ION

TANAR LAUT 9,095 1,500 - 6. 18.0 -
KOTA BARU 9,517 703 3.4
BANJAR - - - -
BARITO KUALA 13,021 - 9,013 4.0 11,0
TAPIN - - - -
HULU SUNGAI SELATAR 12,603 6,165 11.3 10.0
HULU SUNGAT TENGAH 18,000 6,400 1.9 11.7
IULU SUNGAI UTARA 19,721 7,176 3.5 0
TABALONG 27,107 10,073 5.0 12.6
Table 1-2-6 POPULATTION OF AGRICULTURAL SEGTOR
PROVINCE : KALIMANTAN SELATAN
KABUPATEN AGRICULTURAL TOTAL  PROPORTION  AAGR SURVEY

SECTOR POPULATIOHN (%) (%)}  YEAR
TANAH LAUT 122,000 148,708 82.3 3.5 1984
KOTA BARU 161,000 253,400 63.7 4.0 1984
BANJAR 312,000 355,078 88.0 3.0 1982
BARLTO KUALA 156,000 198,282 78.6 5.0 1984
TAPIN 71,000 115,752 61.5 3.0 1983
HULU SUNGAI SELATAN 114,000 187,161 61.0 3.0 1984
HULU SUNGAL TENGAN 125,000 202,370 61.9 0.3 1984
HULU SUNGA1 UTARA 192, 000 248,860 77.0 1.5 1984
TABALONG 106,000 130,218 81.5 3.0 1984

Notes

1. AAGR

: Average annual growth rate

2. Kabupaten concerned with the Study
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1.2.4

Other Economic-Activities

Notable economic activities excluding agriculture in Kabupaten Tapin
are presuned to be only the fishery industry. However this sector
also is a industry to just be enough to supply for the consumption
of ‘the Kabupaten itself. Besides the fishéry sector there is no

remarkable industries in the Kabupaten,
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1.3 Present Status of Kabupaten Roads

1.3.

1

Outline of Road Networks

The régional trﬁnk roads of'KaBUpéten Tapin'éonsist of one national
roéd which runs across the Kabupéten from south to north via Rantau,
the Kabupaten capital, and dne provincial road which leads to
Margasari Ulu from Rantau, from its junction with the national road.
Therefore the Kabupaten vroads are developed to link with these

national and provincial roads as follows.

1, East of the national road

A relatively large link road in formed because the area is hilly.

2. West of the national road and in the north grea along the
provincial road, that is, mostly the area around Rantau:

A high density road network is formed because the area is flat.

3. Southwest of Rantau :
Roads are not yet developed because the area is mostly covered

by swamp.

~.In particular the area along the Negada river in the northwest region

of the Kabupaten is less advanced due to the geographical conditions,

accordingly Kabupaten roads are not yet developed.
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1.3.2 Road-Inventory

From the road inventory data prepared by the Kabupaten, the number
and total length of Kabupaten roads to be studied in Kabupaten
Tapin are confirmed as 54 links and 295 Km respectively. These

figures exclude Kabupaten roads with no data.

According to the data the present status of the Kabupaten roads

is as follows:

(1) Density of Kabupaten Roads

The density of the Kabupaten roads is 1.09 m per ha. This
is highef than the national density of 0.48 m per ha but
distinctly lower than 2.11 m per ha which is the density:in
Jawa Island, excluding DKI Jékarta, as shown in the following

table. Thus, the Kabﬁpaten is presently at the Stage of road

development.

Total Length Area  Density
( km ) (ha) (m/ha)
Kabupaten : Tapin . 295 270,062 1.09

Province : Kalimantan : _
Selatan 3,029 ©3,938,091 0.77
Jawa Is.{Excluding 27,715 13,159,700 2.11

DKI Jakarta)

Indonesia 92,038 191,944,300 0.48

Notes : 1. The value for the province is the total value

for the Kabupatens included in the study.

2. The sources of data are as follows:
Kabupaten and Province : Bina Marga Inventory
Jawa and Indonesia : Statistical Yearbook of
Indonesia 1984, published
by the Central Statistics

“Bureau

- (2) Kabupaten-Road Surface Type

The type of surface on the Kabupaten roads in the Kabupaten

is shown in Table 1-3-1.

The legend used in the table is as follows:
ASP : Asphalt
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(3)

KRK Gravel/Stone/Te1ford/Watef Bound Macadam
TNH : Earth
LL : Others

Comparison of the proportion of surface type in the Kabupaten

with other regions is as follows:

ASP KRK. - TNH/LL,
'-Kabupaten t Tapin _ 29.2 42.0 28.8
" Province : Kalimantan _
i Selatan - 10.5 41.1 48. 4
- Jawa Is.(Excluding 56.2 25.0 : 18.8
DKI Jakarta) '

~ Indonesia . 26.0 26.6 47. 4

Thus, in the Kabupaten the proportion of Kabupaten roads with

asphalt surface is not lower than that of Indonesia but is

distinctly lower for that of Jawa Island. The proportion
of -low grade roads such as earth roads and others is fairly
high. This means that the road classification in the Kabupaten

is still considered as low.

Surface -Condition of Kabupaten Roads

The surface :conditian of  the Kabupaten roads classified as,

goody fair, poor and bad which are shown as BA, 5D, RU and

. RB respectively, are summarized in Table 1-3-2..

Comparison of the proportions'of the various surface conditions
of the Kabupaten roads in the Kabupaten with other regions

is as follows:

Good Fair Poor Bad

Kabupaten : Tapin 36.2 38.6 28.1 3.1
Province : Kalimantan _
Selatan 26. 4 34.2 31.4
Jawa Is.(Excluding 45.6 29.8 19.6
DKI Jakarta)
Indonesia 43.5 21.8 21.1 13.6
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EXISTING ROAD CONDITION BY SURFACE TYPE

Table 1-3-2
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k.

3.

3

The surface condition level of the Kabupatén' roads in the
Kabupaten is approaching that of Indonesia but is still lower
than that of Jawa Island. The proportiom in good'_éonditibn
is relatively_low. Therefore further maintenance of Kabupaten

roads in poor or bad condition is desirable.

(4) Terrain Conditions of Kabupaten Roads

The difficulty of road improvement is mainly dependent upon

the terrain conditions.

The terrain conditions of the Kabupaten roads, ‘classified
as flat, hilly, mountainous and swampy which are shown as

DT, BK, GN and RW, are summarized in Table 1-3-3.

The proportions of terrain conditioné in the  Kabupaten _are
54,0% flat, 13.0% hilly, 26.0% mountainous and 6.0% swampy.
Road construction is anticipated to become difficult in future

because of the large proportions of hill and mountain.

Bridgévlnventory '

A bridge jnventory showing the existing condition of bridges om

the Kabupaten roads in Kabupaten Tapin was prepared by the Kabupaten.

The bridge types are classfied as timber, concrete, steel and others

which are shown in the inventory as KY, BT, BJ and LL reéspectively.

Tﬁe inventory shown in Table 1-3-4 and Table 1-3-~5 indicates a
total of 129 bridges with a total length of 986 m of which 124
or 96;1% are timber, 1 or 0.8% are concrete and 3 or 2.3% are others.
Steel bridges account for only 1 or 0.8% of the total. There are

no bridges listed in the inventory to be newly comstructed.
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Table 1-3-4 NUMBER AND LENGTH OF BRIDGES

PROV : KALIKANTAN GELATAN KAR + TAPIN

{((4C BRIDGE 333 C UNIT: m}

o e A Bl e o e Rl 2 R R A L B e At R e o g R L

I I T 24.50 | | 5 2.50 1
} 71 3 1300 b b3 13,00 4
! 33 13.5¢ 4 bl 13,50 1
J 51 2 35.50 | 12 35.50 |
| b2 74,00 b2 24,00 1
J 74 1 3.75 1 (I 375 |
\ g1 2 .00 | 2 8.00 |
! 101 4,00 1 P 4.00 |
! 21 2 10,50 1 |2 10.50 1
§ il 2 7.00 1 i 2 7.00 |
! 15t 15.00 ¢ P 15.00
. th 1.2 7.00 (I 7.00 1
[ 13 23.00 | )3 23,00 1
R I ¥ 92,50 1 1 92,50 |
T I T 12.50 | |2 12,50 1
Pl 2 18.00 1 P2 18.00 1
1 53 B | 5,00 1 1 5,00 1
[T R R U} 82,96 1 BT 82.90 1
N %1 2 15,00 § 12 13,00 1
[ S 7.00 | o2 1,00 |
1 71 4 46,00 | 13 46.00 |
! y2: B 5,50 | P 5,50 |
T L B 7.00 1 P2 7,601
N . I R T 97.40 1 I i 97,40 1
; 13 25.00 13 25.00
[ B R 5.50 1 S 5.50 1
H 31 7 38,00 1 i 7 38.00 |
O T T T 16.00 | 3 16,00 i
0 T T R 34,00 | I 33,00 |
| LY I 4 29.00 l § 29.00 1
! /13 76,00 | 13 26,00
I 0 | 2 21,50 1 i 2 21,50 1
i 51 1 4 25,00 § i i 25,00
t TR 22,50 ) b 22.50 |
I % 1 & 112.00 | [ 112,00 ¢
oS0t 5.00 | i 5,00 |
i 531 1 28.00 | b 28.00 §
[T T T § 21,50 | 13 2,50 1
I OT0TAL )1 985.59 | VL 985.55 |

--------------------------------------------------------------------
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Table 1-3-5 NUMBER OF EXISTING BRIDGES BY BRIDGE TYPE

PROV + KALTHANTAN SELATAN KB+ TAPIN

(4C BRIDEE ) (Mol

e 0 B 1 k8 e e L e A R 0 A B e e A R g 0 B el

----------------------------------------------------

....................................................
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The number of existing bridges by span length is as follows:

Span Length (m)

3 6 (8 (o0 (2 (14 {16 18 (20 (99 Total

Bridge Type

Timber 43 60 8 2 6 1 1 - 1 2 124
Concrete - 1 -~ - - - - - - - 1
Steel - = - - - 1 - - - - 1
Others 11 - - - - - - - 1 3
Total 44 62 8 2 6 2 1 - 1 3 129

Thus, most of the existing bridges on the Kabupaten roads are timber
and the majority of spanlengths is within the range of 3 m to 5

m.
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1.3.4 Traffie

Invenfories' of the average daily traffic (ADT) on the Kabupaten
roads in Kabupaten Tapin were prepared by the Kabupaten and are
shown in Chapter 2, |

From the inventories, total value of average daily trips by véﬁicle
type and'theif proportions in the Kabupaten in 1985 are summarized

as follows:

SEDAN BUS = TRUCK 'MOTOR- TOTAL
. CYCLE
Total Trips 867 38 432 2,523 3,860
Proportion (%) 22.46 0.98 11.19 65.37 100.00
Source : Bina Mafga Inventory -

The proportions of registered vehicles by vehicle type are as follows;

SEDAN ' BUS TRUCK MOTOR- TOTAL
o CYCLE
Proportion (%) 5.38 0.00 6.65 87.97 100,00

Source : Kabupaten.

Thus, the proportion of motorcyles in the Kabupaten is by far the
highest.

From the above tables the following can be observed:

-~ Number of total trips might be underestimated

- Proportions are probably reasonable.

Essentially, for -estimation of future traffic volumes past ~and
present traffic data together with the trend in the number of
registered vehicles are important basic data. However the data
obtained for the study was traffic count data for each road link in

1985 and of low reliability.

Therefore the future traffic volumes are estimated by the calculation

process recommended in chapter 3 of the Main Report.
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Chapter . 2
2.1 .Future Traffic Volume

2.1.1 Traffic Growth Rate

ESTIMATIONS OF FUTURE TRAFFIC VOLUME AND BENEFIT

The traffic growth rate used for estimation of the future ;raffic

volume oun the Kabupaten

calculation process.

roads was estimated by the

Growth of Production Basis "A'":

Growth of the Total

e Annual Population Growth
of the Kabupaten X Gultivated Area

Growth of Productiﬁity "g"

Growth of the Total
Paddy Field Area

Growth of the Paddy
Production per ha

Traffic Growth Rate: Initial estimated figure:

GRT =\/E~§”§"

Traffic Growth Rate GR

=Final adjusted figure:

\/GR' X Trend of GDP/Capita of the Province Concerned

Results of the estimation are shown in Table 2-1-1.

Table 2-1-1

TRAFFIC GROWTH RATE ESTIMATION

"RV KAL IFMANTAN BELATAN L CATE S TAFIN
AY  Browth Rate of Population ¢ T, 00 (%)
Mt Growthh Rate of Cultivated Area H G000 {4
) Growkh Rate of Rice field : SEL00 00
‘DY Urowkh Ralte of Rice yleld rate : 7.00 (D)
o E) O Growth Rake of BDP /7 capita T b4 LY
...................................................... e e o ot Bt 2 ki 8k ke e
al Beomotrical Pean ( & 1 B ) Tt 4.4% ()
h) QGoamelrical Mean ( O w DY L A.33 ()
) Beometrical Mean { a ¥ b ) E A.73 (7}
) Geomzbirical Mean ( oov E ) z Yi.hd LY
THROFFIC  GROWTH RATE [3 H.hb (L)
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,2.1.2 Present and Future Traffic Volume

The 'future traffic volumes on the Kabupaten roads in 1998 for the

Project life time of ten years were estimated by the following

formula :
Ton = Te {1 + )t
Where
- Tn 'Future tfaffic voiume.n jears later
Te : Traffic volume in 1985
r : Traffic growth rate

The results are shown in Table 2<1- 2 together with the traffic

volume in 1985.
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Table 2-1-2 EXISTING AND FUTURE TRAFFIC VOLUME

PRBV ¢ KALIHAHTAN SELATAN S

{8P0 142 )
e R e st e S L siosmmamn
o  IHVERTORY €1985) } F!}ME i AFTER 13 YEARS 11998} } CLASS
LK KR Y  HEL  BUS  TRUK  SPD TOTAL 1 1 ML RIS VRN SPD TOEAL A i
O I 4 42 8 1 s A7 B 96 303 &2 ) IHB-1
2 1 0 0 {0 40 0t 5 L] 0 0 a2z 102 | itig-2 |
I { 0 0 &0 ntrEsni [} 0 L ¥ X 70 FIHB-2 1
1 28 i ] al TP P O §7 2 Wz 2t !IlB~_2 {
51 30 2 ) [V R X A | Iy} 4 12139 1t nis-2
b ! ] \ ] 1n 191 5.0 Y ¢ 9 5 Woine
F # 0 ] tg £ 1. 577 ¢ t5 ¢ 0 k¥ IO oA
L | i) i 15 10 21 an W 2 72N LR 11 2 I B 3D
§ ot i 2 20 42 LY I BT A e 4 4} 127 137 F1s-2 !
o LU | 18 ? i 190 P IR A 37 L] 15 205 10 | 1145-2
t 54 2 28 152 st f 5.7 Ho § 51 3L 3 biahis-L
12 1 10 0 § 52 LI ) 20 L I {1 B2 | IHIBR-2 &
11 ¢ ¢ ¢ 1 2t 8.1 0 i ! 74 7w i
(LI 3 0 1 14 2 1 5.1 | ] ¢ F3 3 P 1 F [
13 2 B 9 i T YA 4 0 9 P [E I O 1} (I
$6 | k1) ! 8 ap [P - T A | H 2 & 180 i7mB | !_lIB-Z H
17 1 1] 0 L] 10 AN [ 0 0 i1 10 3 e
! 3 2 f8 3  1E 0} st 18 i 325 3 bR
7! L] 0 b 15 51 51 g 0 b Y H D
20 | 12 1] L] 52 2 1 5n ! 25 0 Hu a6 4 IHEB-2 1}
2 B 0 0 1 B an i 1 0 0 by LIl i
2 3 0 2 20 It 50t g 0 4 L1 3§ 1 {
PANNN 1 0 ? iz i 571 4 0 4 25 % Le
YL 17 4 10 154 93 45 L)) g 82 35 35 4 tHe-L
25 | 12 2 A ia moan 25 4 49 16 158 1 1118-2 4
%1 0 0 1A ¥{ LI T ) A ] 9 s L] LR R R H i
27! i ] ] &0 P I Y I | 78 2 14 123 158+ 1e-2 4
i 0 b o 3 L -1 | 0 0 0 10 & e
29 !t 4 0 2 1§ 15 4 L7124 B 0 | 37 K ¥ [ MR
30 !} 23 ¢ 8 L1 LI - 3 & ot I3 1 rg-2
k1 B ] o 0 0 ¢t L 0 0 0 C ¢ 1 Hic 1
32 1 0 0 8 32 B2 I TS I | 20 0 i1} 43 70 g2
B 88 i 4 142 203 | 5,71 1 149 ] B2 29 415 1 ilg-tt
57 I b7, 2 0 H5 A5 1 v} 106 L] b7 BT ¥ 110 ¢ g1t
B 0 0 8 12 & § 571 ¢ 0 i} b5} 17 LIne
) g 0 0 A Bl osIr i 0 9 [\ 13 LT I S U
LY 9 & 1 P 97 5.3} B o -0 D 0 PIne
L b 1] E| 15 6 1 1711 12 4 ! 3 I oL
KL A 38 2 A 13 0] B S 78 4 R M4 228 I yig-1 !}
[{ 2] 3 0 3 15 (LI ) | 4 0 & H 29 1 HIC
a1 32 4 1] B4 102 1 a.72 i 45 ] 49 i72 20 1 Hig-1 !
92 ! 0 (1 0 i} 0 1 5.0 1} 0 0 ] 0 LI B T
3 ! 0 ¢ 0 60 - 01 57t 0 0 0 0 [ I E RO |
5 ! 30 2 18 ] 92 1 5.1 | & [ 37 L igg 1 1e-2 1
35 0 1 0 ¢ 0§ i 0 i 0 0 0 1iIne
15 1 0 4 ¢ 20 w14 iint i d 4 L1 01 e
57 4 0 0 3 g o ! 5.7 ! 0 0 ] 0 o e i
L Q ] 4 Q4 [ T T 5 B & 0 9 9 P oYine
[ 0 0 0 0 6 1 571 0 0 1 0 [ { A
30 1 i 0 2 20 t t & 8 ] L il 33 P IE
ol 0 ¢ ] i U BT A 0 0 0 ] 0 1 e
52 1 [} L] 0 1 LW ] i} ¢ 0 0 LR
37 i ] 0 0. ] 0 i 5M ! 0 0 0 ¢ [ 5 |
541 7 ] 3 3 23 6 5t 14 ] b h1! 1 ri0e
PERCERY ¢ 22.46  0.98 119 45.3% H I 2,48 0,98 {119 8536 f

21-26



2.2  Benefic.

2.2.1

Benefit Estimation Method

Generally, estimation of the benefit on each Kabupaten road due
to the Project was made by analyzing the direct benefit i,e, the
VOC reduction benefit, which was estimated by comparing “with
project” and "without project" based upon the future traffic volume
on the road. However for the following road links it was decided
to estimate the indirect benefit through the preoducer's surplus

bhenefit.

a) Road links with present traffic volume (ADT) less than 60

equivalent 4~wheel vehicles.
b) Road links with no 4-wheel vehicle operation at pfesent.

The indirect benefit was changed into the future traffic volume
and the VOC reduction benefit was estimated.

The VOC adopted for the estimation ig shown in Table 2-2-1,

Table 2-2-1 VEHICLE OPERATION COST OM KABUPATEN ROADS
' (XM)
SURFACE CONDITION SEDAN BUS TRUCK  MOTORGCYCLE
ASPHALT GOOD 104.7 86.2 85.4 15.9
Fair 125.5 101.0 98.0 18.2
Poor 164.1 135.2  138.5 22.8
Bad 222.1 202.0 205.0 29.1
GRAVEL Good 125.7 101.4 102.5 18.5
Fair 145.0 124.6  127.1 21.1
Poor 198.6 172.6 178. 4 27,1
Bad 242.7 228.9 231,2 31.8
EARTH Fair 201.8 180.0 185.1 28,0
Poor 240.7 218.2 225,8 31,8
Bad 264.9 278.0 281.7 35,5

Source : Bina Marga
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Table 2-2-2 FUTURE TRAFFIC VOLUME ESTIMATED
BY THE PRODUCER'S SURPLUS

PROV 1 KALIMANTAN SELATAN KAR 2 TARPIN
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'2.2.2 Benefit

The benefit estimation was carried out - for each Kabupaten road,
Table 2-2-3 shows a sample of the result of benefit estimation.
In the table "surplus" and "VOG" show the estimation method utilized
~and III A, III B-1, III B-2 and III C show the road classification,

Table 2-2-3 : .
. RESULTS OF BENEFIT ESTIMATION
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Chapter 3 EHGIREERING

3.1, Design Criteria and Specification

]

3.1.1 Geometric Design Criteria

3.

1.

2

.Currently a technical standard fpr improvement of Kabupaten roads

i.e. PETUNJUK TEKNIS TNPRES PENUNJANGAN JALAN KABUPATEN, TAUUN
1984-1985 is established by Bina Marga. |

The geometric design criteria in the aﬁove standard are recommended
to be adopted in _generai. For the Project. Following discussions
with Bina Mérga, exceptions Lo this ave allowed for Pavement width
and pavement type to minimize.the construction cost of the Kabupaten
road improvement, if necéssary. The geomelric design criteria:adépted
for the Project are shéwn in Tabie 3-1-1. The typical cross secltions

of Kabupaten roads are shown in Fig. 3-1-1.

Lbading_ﬁgecification

Thé iOADING SPECIFICATIO&S FOﬁ HIGHWAY BRIDGES BY hIRECTORATE GENERAL
BiNAkMARGA'is used in principle as the basic specification of 1oading
and the TECHNICAL STANDARD FOR KABUPATEN ROADS compiled by Bina
Métga shows that the design:live logd for bridges on Kabupaten roads
is 70% of the Bina Marga live vroad. Howaver; after discgssions
with Bina Marga the followingiloads were decided as the design live

loads for the standard bridges of Kabupaten roads:

4.1:50% of Bina Marga live load (hereinafter BM 50) is applied for

‘concrete and timber bridpes on roads of ILI A classification.

b. 10-ton truck 1load is applied for timber bridges on roads of

~:I1F B-1, ITII B-2 and III € classification.
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3.2 Pavement Design

3.2.1

Design Conditions

From the edgineering data prepared by the Kabupaten it is noted that
the pavement structure of__the Kabupaten roads seems to have been
determined without adequate designs, therefore the Kabupaten roads
generally have insufficient capacity. The standards generally used
for highway pavement design such as Road Note 29, Road Note 31 and
AASHTO are not suitable for Kabupaten roads with small traffic

volumes and loads.

Therefore formulae suitable for the pavement design of Kabupaten

roads are recommended as described in Chapter 5 of the Main Report.

The following are important factors for the design of pavement

thickness.

1) Design Iraffic.Volume

As the pavement thickness is designed for each road classifigation
the design traffic volume of which the target year is 1998, 1is

adoptéd for each classification as follows:

Road Classification Design Traffic Volume (vpd)
111 A 1,000
111 B-} 500
111 B-2 200
II1 ¢ 50

2) Strength of Roadbed

The CBR value of the existing roadbed is a very important factor
for the pavément design but no results are available f£from CBR

tests on the Kabupaten roads.

CBR of the laterite is gemnerally in the range of CBR 4 to 10,
However site CBR tests should be conducted before construction to

finally decide the pavement thickness.
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3.2.2 Pavement Structure

Fig. 3-2-1 shows the standard pavement structure adopted for the

Kabupaten roads.

Fig. 3-2-1  PAVEMENT STRUCTURE
L R - {em)
CHR . ROAD CLASSIFICATION o
n A miB-t . mB-2 i ¢
= “ G )
. A 0
6 o o -

SURFACE DRESSING {(ASPHALT)

BASE COURSE {CRUSHER -RUN)

LA

SUBBASE COURSE (SANDY GRAVEL )
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3.3 Design of Bridges and Other Structures

3.3.

1

Standard Bridge

There are so many bridges to be improved or to be newly constructed

on the Kabubaten roads in the Project Area that it is very difficult

to prepare .~ an individual design for each bridge. Therefore,

sEandardization ig recommended as being necessary for the bridge

design with conclusions as deseribed below.

(1) Bridge Type

1)

2)

1)

Superstructure

A timber beam bridge (hereinafter timber bridge has been

finally selected regardless of road classification by the

agreement of Bina Marga after' studying the actual rurall
coﬁdition_ of bridge construction. Fig. 3-3-1 shows the

cross section of the standard Lype.

Substructure

Taking account of the ‘actual combinations of super and
subgstructure types noted from the field survey, timber
pile barts are recommended - as standard because of ease

of construction and economy.

Foundation

There is no informatioh of subsoil conditions in the
inventory data. However, timber piles of 20 cm diamenter
are generally recommended as piles of this type are in

COmMmMonN use.

The pile length is suggested to be a minimum of 3 melers
under the bottom of the foundation or river bed.
The length and number of ‘piles should be decided in order

to be édequate for the condition of the foundation materials.

(2) Bridge Width

The effective briﬂge width for the standard bridge has been

generally decided as 4.0 m through discussions with Bina Marga

and considering the actual width of Kabupaten roads.
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Fig. 3-3-1 CROSS SECTION OF STANDARD BRIDGE
' ' " PIMBER BRIDGE
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3.3.

2

(3) Span Length

The range of span lengths are determined as:

Timber bridge: 3.0, 5.0 and 8.0 m

Other Structures

Culverts and retaining walls shown' in Fig. 3-3-2 and Fig. 3-3-3

are recommended as standard structures.

(1)

(2)

Culvert

The following two culvert types have been adopted for the
tranverse drainage. '
a) Reinfdfced concrete pipe culvept;ﬁ 80 cm m

b) Rubble_in'mortar“;¥box dulvért'ﬁith RC slab 80 cm X 80 cm

Rétaining Wall

The following two types of retaining walls have been adopted
becavse of ease of construction, economy and familiarity in

Indonesia.

a) Rubble in mortar retaining wall

b) Timber retaining wall
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Fig. 3-3-2
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Fig. 3-3-3 STANDARD RETAINING WALLS
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Selection of Equipment Types

From Lhe results of Comparison of two types of Kabupaten road

construction methods, i.e. equipment intensive method and labour
intensive method construction methods for major works were basically

decided as shown in Table 3-4-1.

Table 3-4-1 CONSTRUCTION METHODS FOR
MAJOR WORKS

METHOD S . © WORK TYPE

Equipment Intensive Farthwork, Base Course and
l Subbase Course

Labour Intensive ) ' Surface Dressing, Prainage,

Bridge and Qther Structures.
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3.4.1

3.4.2

Points to be Considered for the Selection

Full consideration was given to the Ebllowing points in studying the

gelection of equipment type.

a.

Ca

Most of the construction in the Project is pavement works for

road improvement.

The pavement width adopted is' equal to or less than 4,5 m and
therefore large sized equipment is omitted from the selection

process,

Equipment should be capable of with étanding the heavy rainfall
and poor soil quality. Equipment for construction in swampy

areas is considered if necessary.

Uniformity of equipment . types with existing equipment is
considered to facilitate repair of the equipment in the

provincial work shop.

Since the scale of the construction is small and transportation
of equipment .will frequently be necessary, wheel type equipment
has been selected as much as possible as this can move by itself

or by being towed.

The road 1like to be improved are scattered all over the
Kabupatens and therefore a low bed truck or equivalent is
necessafy for transportation of crawler type equipment. It is
desirable to protect the existing pavement from damage caused by

the movement of crawler type equipment on the existing roads,

The capacity of the equipment has been decided taking inﬁo

consideration the construction volume and the combination of

equipment in the main work.

Combinations of Equipment for Major Works and Maintenance

The combinations of equipment for major works and maintenance ane

listed in Table 3-4-2 and 3-4-3 respectively.
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OF ONE WORK GANG FOR MAJOR
TYPES OF WORK

Table 3-4-2 EQUIPMENY

TYPE OF WORK EQUIPMENT REQUIRED

1. Site Clearing in Light

Bush 1- Bulldozer 90 HP 1- Wheel Loader 1.2 m3
2- Dump Truck 3.0 Ton
2. Excavétién & Embankment '
i)rNofhal Fill 1- Bulldozer 90 -HP 1- Water Tank Truck
1- Vibratory Roller 4.0 4,000 Ltr
L Ton (D&T)
i1) Fill by Borrow ' -
Material 1- Bulldozer 90 HP 1- Wheel Loader 1.2 m2
3~ Dump Truck 3.0 Ton .
ii1) Fill in Swamp 1- Swamp Bulldozer 90 HP 1~ Vibratory Roller
: ' 1- Water Tank Truck 4.0 Ton (D&T)
4,000 Ltr
iv) Excavation to '
Spoil 1~ Bulldozer 90 HP 4- Dump Truck 3.0 Ton
- 1- Wheel Loader 1.2 m3 _
3. Subgrade Preparation 1- Motor Grader 75 HP 1- Water Tank Truck
1- Vibratory Roller 4.0 4,000 Ltrx '
Ton (D&T)
4. Subbase Course 1- Motor Grader 75 HP 1- Water Tank Truck
1- Vibratory Roller 4.0 4,000 Lir
Ton {D&T)
5. Base Couréé 1- Motor Grader 75 HP 1- Water Tank Truck
‘ 1- Vibratory Roller 4.0 4,000 Lty
Ton '
1- Portable Crusher/Screens
_ 30-40 Ton/H .
6. Cement Stasilizing 1- Motor Grader 70 HP 1- Vibratory Roller
- o 1- Bulldozer 90 HP 4.0 Ton (D&T)
1~ Wheel Loader 1.2 m3 i- Road Stabilizer
I~ Flat Bed Truck 3.0 Ton 1- Water Tank Truck
4,000 Ltr
7. Surface Course 1- Asphalt Sprayer 1- Flat Bed Truck
B50 Ltr _ 3.0 Ton
1- Tyre Roller 8-15 Ton i

1- Portable Crusher/Screens
30-40 Ton/H
Flat Bed Truck
3.0 Ton
Nand-Guided Vibratory
Roller 1000 Kg

8. Concretle t- Concrete Mixer 0.5 w3 1-
t- Water Pump 200 Ltr/Min
1- Concrete Vibrator I-
3.3 Hp
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Table 3-4-3 EQUIPMENT OF ONE WORK GANG FOR MAINTENANCE

TYPE OF WORK - - EQUIPMERT REQUIRED

Road S : 1- Motor Grader
1- Tyre Roller 8-15 Ton
I~ Hand-Guided Vibratory Roller 1000 Kg
1- Flat Bed Truck 3.0 Ton
1= Dunp Truck 3.0 Ton

Bridge and Other Structure i1~ Flat Bed Truck With Crane 3,0 Ton
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3.5 Workshop and Laboratory

3.5.1 Policy of the Kabupaten Worﬁshop

.2

.A workshop will be provided  for each Kabupaten. The function of
the'wbrkshop is to cope with requests from the construction site.

The main service will be routine maintenance while the secondary

. service will be light repairs which can be carried out by changing

parts. . Dismantling and assémhling of units which neéed setting or
adjustmént using special equipment or facilities will not be carried
out in the Kabupaten wofkshop. Buch repairs are planned to be carried
out by the provinciél workshop or the regional Workshop of Bina

Marga.

Accordingly the main tasks of the Kabupatén workshop are as follows:
1) Administration for and storage of equipment
2} Routine maintenance and light repair of equipment

'3) Storage and supply of spare parts

4) Operation of equipment including crushing plant.

Workshop Equipiment and Tools

Equipment and tools for the workshop are recommended as shown in

Table 3-5-1.

Table 3-5-1 WORKSHOP EQUIPMENT AND TOOLS
BESCRIPTION QUANTITY
Upright Drilling Machine 1 Set
Electric Hand Drill 1
Electric Portable Grinder 1

[—

Disc Grinder

Bench Electric Grinder 1
Engineer's Vice 1
PC Flectric Welder with Engine 1 Set
Portable Hydrvaulic Jack, Screw Head 1
Hlydraulic Jack - 1
Grease Gun 2
Sucltion Pump for 0il Recovery 2
High Pressure Grease Pump 3

continued
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3

5.

3

DESCRIPTION _ : QUANTITY

‘Funnel 200 mm, Steel

Drum Opening Spannev

Silicon Normatl Charger

Tyre Changer Air Operated
Tyré.Service Tool Set

Tyre Pressure Gauge.

Automatic Tyre Inflator

Plug Cleaner and Tester

Mechanics Tool Set, Heavy Equipment
Mechanics Tool Seét, Large Vehicle
Portable Air Compressor

Electric Cord Reei, 15 A, 50 ﬁ

0il Measure, Polyéthylene

Hand Truck (Cart), 4-Wheel
Nylon Sling, 10 ton

Chain Block, l.ton

Wire Rope (for sling), 1.8 ton
Wire Rope (for sling) 3.2 ton

Generator

Laboratorz

For quality control of construction in the Project it is recommended
that a laboratory is provided for each Kabupaten. For each
laboratory, provision of laboratory test equipment for the following

tests is recommended:

- Physical characteristic, compaction and strength tests for

the road bed and pavement materials.
-  Slump and strength tests for the bridge concrete.

in the laboratory a fixed water tank should be provided for CBR

tests and cuvring of concrete specimens.
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The proposéd laboratory equipment is liste

d in Table 3-5-2.

Table 3-5-2 LABORATORY TEST EQUIPMENT

DESCRIPTION

QUANTITY

Soil Moisture Test Set (JIS A1203)
Liquid Limit Set (JIS A1205)
Plastic Limit Set (JIS A1206)
Compaction Set (J1S A1210)

CBR Laboratory Set, Mechanical (JIS A1211)
Sand Density.Apparatus (JI8 Al214)
Aggregate Test Sieve Set

PortaBle Cone Penetfoﬁeter
Compfession & Bending Test Machine
‘Cylinder Mould (JIS A1132, 1108)
Slump Test Apparatus (JIS A1101)

[ - T = T R = S

To conduct the surveys necessary for road and structure construction

such as centering, profile leveling, cross section leveling etc.,

the surveying equipment listed Iin Table 3-

5~3 recommended.

Table 3-5-3 SURVEYING EQUIPMENT
DESCRIPTION QUANT LTY
Traﬁsit 1
Level 1
Stalf 3
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4.1

Chapter &

Unif Price

4.1.1 Unit Labour Price

collected from each Kabupaten through Bina Marga.

GONSTRUCTION AND MAINTENANCE COST ESTIMATIONS

With  regard to the unit prices of materials and labor, the data were
The collected data
vere compared with those of Jakarta using BAHAN BANGUNAN DKI-JAKARTA

MAY & JUNE 1985 compiled by PUSAT INFORMAST TEHNIR PEMBARGUNAY, and
then finalized. o

The unit. labour prices of Kabupaten Tapin and other Kabupatens in

Kalimantan Selatan Province are shown in Table 4-1-1.

2147

Table 4-1-1 UNIT LABOUR PRICE
. {Rp)

KABUPATEN 'MAN_ sKL CAP MBS  TAB DRIV  OPE
- LAB
Tanah Laut 2,560 2,250 2,500 2,500 1,750 2,500 4,000
‘Kota Baru 2,750 2,750 3,500 . 3,500 2,500 2,500 4,000
Banjar 2,750 2,200 2,750 2,750 1,750 2,750 3,850
Barito Kuala 3,000 3,000 3,000 3,000 2,000 3,000 3,500
Tapin 3,000 2,500 3,250 3,250 2,000 3,000 4,000
Hulu Sungai Selatan 2,000 2,25¢ 2,500 1,500 1,750 2,500 3,000
Hulu Sungai Tengah 2,000 1,750 2,500 1,500 1,250 2,500 3,000
Hulu Sungai Utara 3,500' 2,500 3,000 3,000 2,000 3,000 2,000
Tabalong 2,500 2,500 3,000 3,000 2,000 3,000 3,500
Average 2,333 2,078 2,556 2,444 1,667 2,417 3,039
Notes :

MAN : Mandur

SKI, LAB : Skilled Labour

CAP ] Carpenfer

.HAS :+ Mason

LAB : Labourep

DRIV : Priver

OPE : Operater



4.1.2 VUnit Piice of Mateb&#&g '

Table 4-1-2 shows the unit price of materials for Kabupaten Tapin

.together with for other Kabupatens in Kalimantan gelatan Province.

Table 4-1-2  UNIT PRICE OF MATERIALS

: - . v R o - {(Rp)
MATERIAL UNIT TTTIANAN KOTA ~ BANJAR BARLTO TAPEN
LAUT  BARU _ KUALA
Bi tumen L 275 375 300 300 275
~Asphalt 6il .~ - L~ 700 750 700 750 700
Gasoline L 250 250 250 250 250
Sand 3 5,000 12,500 6,000 12,500 4,500
Cement bag 4,000 5,300 4,500 5,000 5,000
River Stone o3 5,000 12,500 7,000 17,500 10,000
Steel moulds Set 8,000 8,000 8,000 8,000 8,000
Timber 3 60,000 150,000 80,000 200,000 80,000
Paint- L 4,000 3,500 3,000 2,000 2,500
“Reinforcing Steel  Kg 750 1,000 750 1,000 1,000
© Tying Wire Kg 1,000 1,200 1,000 1,200 1,200
‘Equivalent Royalty M3 250 - 250 250 250 250
:Table 4-1-2- . UNIT PRICE OF MATERTALS

' (Rp)

T HULU HOLU  SUNGAT -
MATERIAL UNIT SUNGAT SUNGAI ‘UTARA TABALONG AVERAGE

~ ' SELATAN TENGAH

CBitomen L 450 300 300 300 385
‘asphalt o0il L 800 700 700 700 925
‘Gasoline _ L 250 250 250 250 250
Sand M3 5,000 5,000 5,000 6,000 5,745
Cement bag 4,350 5,000 5,000 5,000 4,687
River Stone M3 7,750 7,000 9,000 7,500 11,165
Steel moulds Set 8,000 8,000 8,000 8,000 7,865
Timber M3 75,000 75,000 80,000 90,000 132,758
Paint S 2,100 2,000 2,750 2,500 2,573
Reinforcing Steel Kg 1,000 1,000 756 1,000 840
Tying Wire Kg 1,200 1,200 1,100 1,200 1,897

Equivalent Royalty M2 250 250 250 250 -
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4.1.3 Hourly Equipment Cost

The”hourly gquipment cost for Kabﬁpaten is shown in Table 4+1+3,

Table 4-1-3

HOURLY EQUIPMENT COST

 FROVINCE EALIMANTAN SELATAN

EARLUFPATEN TAFIN

{UNIT s Rp } ¢ 67H5 )
CODE EQUIPHENT NAKE CLASS (4 LOCAL COST 200> ({C((  FORELGH CAST hH» ToTAL
Ng : . OHNERGHIP OPERATION SUB-TOTAL OWRERSHIP OPERATION SUB-TOTAL €0s7
Butldozer 120 Hp 3% 12,310 12,545 0 1,789 102 8,793 2,338
Buligozer /Ripper 120 kP K5 15,320 13,517 - B,500 1,575 10,078 23,452
Suanp Bulldozer 120 Kp b7 13,564 13,834 8,879 1,646 10,525 24,354
Bulldozer ' 90 Hp ‘148 8,415 8,583 L IO 1) G960 0 M,
" Rétidezer /Ripper C OWHP 159 9,005 9,164 5,300 982 6,02 15,44
Bulidozer o 65 HP - 103 112 6,217 1,500 441 3,980 0,118
But ldozer /Ripper &5 He 15 4,561 6,676 3,819 708 3 11,208
Swasp Bulldozer 90 HP 159 8,993 9,154 5,204 7% b,263 15,87
Swasp Bulldozer &5 Hp 122 6,405 6,527 4,049 750 £,799 11,3
Hotor Grader 110 B 208 10,781 10,989 6,919 1,282 8,200 19,190
Hoter Brader 13 HF 144 7,330 7,334 4,779 - 8BS 5,484 13,198
Hotar Brader 63 HY 129 6,505 614 4,300 m 5,097 13,730
* Road Stabilizer ¥=1830 na 238 3,380 . 3,839 8,594 4N 9,018 12,857
Vibratory Reller 4 ton = 3,233 3,320 2,900 382 3,282 6,602
Hand-guide Vib. Roller 1000 Kg 68 5982 &0 - 856 PA] a9 §,529
Tire foller §-15 ton’ 94 1,090 7,184 3,106 ] 3,208 10,392
Vibratory Roller (D&T} 4 ton 87 3,233 3,320 2,%00 182 3,282 5,602
Hand-yuide Vib, Roller 600 ¥g 8 39 43 600 20 420 1,085
fough Terrain Crane ' 10 tea 302 12,363 12,867 10,039 744 10,783 13,850
fHydraulic Excavatorj $heel 0.3 &3 124 7,942 7,64 4,109 541 1,650 32,316
Rheel Loader 1.2 8 211 8,213 8,34 71,019 923 7,44 15,368
¥heel Loader 0.3 a3 69 2,862 2,93 2,269 29¢ 2,568 5,499
Hater Tank Truck 4000 1tr. 70 2,718 2,788 948 120 984 3,10
Fuel Tank Truck 1000 1tr, n 2,725 2,719 B82 121 1,003 3,799
Duap Truck 3.0 ton {18 340 3,53 {,569 202 1,671 5,209
Flat Bed Truck with Crane 3.0 tan 32 2,954 L0 L1 1w 1,84 4,860
Dusp Loader Truck 12 ton its 18,104 18,720 3,837 §24 3,983 27,183
Duap Truck ' 5.0 ton 176 3,044 3,820 2,189 362 2,49} 8,3
Flat Bed Truck 1.0 ton 17 1,540 2,507 363 §l 604 3,188
Portable Crusher/Screening . 30-40 t/h 564 20,816 24,380 18,800 2,418 20,778 42,650
Concrete Nixer - 05 ad LRy 2,319 2,811 3,400 419 5,81% 9,430
Hater Punp 00 1/ain 16 249 265 168 b 194 459
Concrete Vibrator LI He b 213 219 3 2 13 AL
© fsphalt Sprayer 850 Itr, B2 745 827 1,019 140 5,159 1,364
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4,2 Unit Construction Cost by Work Type

4,2.1 All Works Except Bridges

Lo !

The unit construction costs by work type, excluding bridge construc-~
tion costs, have been estimated using the combination of equipmen;.
described in Clause 3.4 and the unit prices already listed,  The

results are summarized in Tgble 4~2—1._

Table 4-2-1 UNIT COST BY WORK TYPE EXCEPT BRIDGE WORK
CFROV. ¢ HALIMANTAN SBELATAN KAR :  TAFIN

(Rp}
ILTEH UNIT LoCAL FOREIEN TOTAL
Site Clearance in ngﬁt Bush ©on} 159 ] 230
Subgrade Preparation ' a2 0 i 1
Hocmal Fill =" B3 {,h3% g6t 2,498
Fill in GWaep ' _ 0} 2,045 1,052 3,497
Normal Excavation to Spoil n3 95 512 1,478
Sub Bace Course 83 3,09 1,37 1,443
Base Course _ 83 4,238 2,299 6,537
Shoulder o w2 2 145 134
fsphalt Patching n2 3,663 1,343 5,006
Surface Dressing {Singlel a2 594 552 1,148
-+ Burface Dressing {Double) - 82 142 BB 1,410
" ..« Eanth Drain’ 8 909 iy {,028
- Earth Drain in Swamp (by sachine] 6l ) 474 1,639
Pipe Culvert DBOca ; 8 43,804 51,386 95,260
Hasonry Lulvert (B0x80ca) : 8 63,563 41,554 105,117
Retaining Hall and Wing Wall {Yiaber) 52 16,244 246 10,490
Retaining Hall and Hing Hall (Hasonry} a3 47,464 {1,858 5,332
Babion Protection 7 d 15,991 120 15,7}
“Manual routine saintenance of road ' Ka 148,604 7,248 155,932
‘Ruutine maintenance of earth road 4] 91,764 37,908 129,610
Routine maintenance of gravel road Ka 164,800 08,047 12,847

,ﬂghline eaintenance of asphalt road Kn J8b,300 134,300 300,600
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4.2.2 Bridges

The unit construction costs by bridgé type including the g¢ost .of
demolition of existing bridges ave shown in Table 4-2-2,

Table. 4-2-2 BRIDGE COST
FROV = EALTMANTAN SELATAN EAB ¢ TAFIN
tp)
ITEN UNIT LACAL FOREIEN 1074L
i it ket e L L At ik " ik inieh s nadeinteiah Sl
Superstructure 17laberjSpan Jaj10M) B 3,013 3,534 42,554
Superstructure (liaberySpan Se)107} 2 13,213 -3, 710 47,123
Superstructure TisbergSpan BaploT) a? 91,235 5,436 82,374
Superstructure 1TirberjSpan 3a;BH50) 82 48,375 1,378 52,7483
Superstructure {Tinber}Span SnyBHS0) 82 52,810 4745 57,559
. Superstructure {TiaberSpan 8ajBN50) 8l 45,977 &,004 12,903
Superstructure (Concrete;Span 38yBN50) 8l 46,053 107,965 154,000
Superstructure (ConcreteSpan SegBKS0) 62 17,428 120,44 168,122
Superstructure ConcretejSpan BajBH50) n? 48,954 131,494 180,445
Superstructure {Concrete;Spani0a; 50 8l 33,850 149,374 203,026
Superstructure {ConcretejSpan]SnyBH50) w2 58,035 174,007 234,042
Substructure (Pierjfor Viaberjidln Hi 338,9th 32,049 N5
Substracture {Abubyfor Tiaber;l0T) N 44,092 154,362 1,118,454
Substructere 1Pierjtor Tisber;Bnio) HD 139,327 19,627 548,554
Substructure {fbutjfor Tieber;BHS0) NO 1,084,978 171,582 1,256,373
Substracture {Pierjfor Doncrete;Bhso! NG §,821,504 77,1681 2,290,663
Substructure {Abutjfor ConcretejBHI0) ND 3,755,081 999,497 4,754,579
Desclition of Bridge {Tiaber->Tiaber} #? {1,009 1,313 12,382
Desglition of Bridge Tiaher-)oncretal a2 i, 009 1,373 12,382
Deaplition of Bridge {Concrete) 8l 83,309 B, 377 168,760
fiaintenance of Tisber Bridye (Hew - a2 7,203 112 g,324
Haintenance of Contrete Dridge (New) 8Z [,132 3,135 4,081
Haintenance of Timber Bridge (Exist) a? 127 2,404 9,621
Haintenance of Conerele Bridge {Exist) uZ 3866 - 2,41 6,43

___________________________________________________________________________________________________
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Chapter 5 RESULTS OF ECONOMIC FEASYBYLITY EVALUATION

5.1 Preliminary Screening

The road links to be improved should be efféctive for deveiopment
of the Project Area. The road links vhere -improvements were assumed
to be inefficient for development of the Erojecf Area were generally

screened out using the following cut-off criteria.

(1) Very short roads, less than 2 Km long, which have no connection

with the trunk road network.
(2) Roads not connected to the network at anmy point

(3) Unpreferred roads, due to poor suitability for transportation
-compared to other existing alternative roads serving the same

- purpose. '
..{4) Rosad in good condition according to the Bina Marga road inventory
which lists improvement projects carried out in the last two

.or three years

SR .
¥

(5) zﬁbaﬁs wiéﬁ'aSPhaigréurface in good condition

(6) Urban roads, except Ehose forming parf 6f‘é longer route

(7 ,ﬁgéds serving single large orgaﬁizations rather than the general
'bublic ' :

(8) iRpads with no inventory data

(9) Kabu@éténiroads also assigned as probinciél roads

The road links to bé screened out in Kabupaten Tapin are shown in

Table 5-1-1.

Table 5-1-1 ROAD LINKS TO BE SCREENED OUT

KABUPATEN . TAPIN

CRITERTIA NO ROAD LINK NO

ey s
(8) : 42,43,45,47,48,49,51,52
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5.2 Evaluation

5,2,1

5.2.2

5.2.3

Primary Analysis

The Kabupaten roads were classified by using the future traffic
volume on the voad links in 1998. The primary analysis of the IRR
was carried out using the construction and maintenance costg, Road

links where IRRs Were'more_than 10% were defined as feasible links,

Results of primary analysis are shown in Table 5-2-1.

Secondary Analvsis

From the infeasible road links evaluated by the primary analysis,
rodd links where the IRRs were between 1% and 10%, i.e. road links
which could become feasible if down graded by one rank, in
classification were down graded and the costs re-estimated, Using
these costs, a secondary analysis of IRR was carried out. Road links
vhere these IRRs were then more than 10% were also defined as

feasible links. This reflected that even though the road

classification was rather low the road link should be improved,

Results of secon&ary analysis are shown in Table 5-2-2.

Ranking of Feasible Road Links:

From the results of the primary and secondary analysis, road links
where.the_IRRs were more than 10% were selected and their NPVs and
B/Cs were estimated. The ranking of feasible road links from the
economic evaluation are decided in the order of the NPVs, i,e, the
larger the NPV the higher the road link priority as shown in Table
5-2-3.
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Table 5-2-1 RESULTS OF PRIMARY ANALYSTS

FROVINEE 1 HALIHAKEAR BELATAN EARUPATEN  » THIN

N N S 3 44 0 At T L L AL L AL S S g e Bt s e R e i s ) A B 08 L 0 R e it

LIW M LEMGTH CLAGBE CIRR ) RizHARIC
5.4 B Kn - 1LID-) *1.3858 Burplus
3 | Re R AT 1HiR-1 - 39,300 v
2 2% I 1101 15. 756 Aurplua
27 7 ¥m 11103 15,428 UL

i A2 m 11181 14.48% v
2 7 Km THER-2 13.458 vor
12 4 #m THR-2 13,1564  BRurplus
41 2 g2 A1.433 -0 voe
ia 149 Em 11— 10,704 vac
W3 18 Kn 111E-2 7.9%57 Surplus
50 & K p-2 qUTYE Surplus
v 2 Em FILR-2 2.641 vt
1= R PLIt n.078 Burplus
14 4 Em HIL-2 0.078 Surplus
134 2 Em e - 0.078 Surplus
2] 4 i< b B R ER .07 e
17 m j1ic : W07l Burplus
4 3 Hm 1iip-2 0. o770 Vo .
1 5 oEm 11132 0078 ‘Hurplea
5 a4 ks THig-2 078 vt
21 Il P 078 . Surplos
g 5 m 111R~2 2.078 Burplus
i Al - 11IR-Z 0 0.070 . Burpius
24 13 Em riip-i w0 Voo
& 2 Km IIe-2 0,078 Burplua
24 o kEm 11IR~2 0. 078 Surplus
7 2 Em 11ic - 0,078 Burpl ity
283 I Em 1116 0,078 Surplus
27 3 Km i1y . V7H Aurplus
B 17 rip-2 G, 078 vae
a ‘& K IHIE-2. 0,078 ve
32 o 111e-2 0,078 Furplus
X3 17 ¥ Cor1ie-d 0. 078 voe
35 5 Km 111R-2 0,078 Surplus
16 1 un i1ic 0078 - Burplug
17 11 Im prie-2 B.078 Burplius
st ] G Hin 1IR3 0n.o7y Burplns
2 i tm 11160-2 0,078 Surplus
a0 & Ism i11B-2 n,078 Burplus
41 S km - 1118-1 0,078 i
Lo ! Ko FIME-2 0,078 vz
14 B FEm 1HIR-2 . 078 Burplus
11 g m pfIn-t 0,078 Vi
-3 1 FKm PRz - 078 S prlvig -
4 7 Fm I11B-2 0,078 Burplus
Table 5-2-2 RESULTS OF SECONDARY ANALYSIS

PRIWINEE v BEALITMAMTAN BELNATAN KABUPATEN 1 TAPIN

A o R A RS 8L B i o 7 et w23, U P S8 et P A 8 S § oy BN e e e 2 s 14 T T A

EIME NG LENGTH  £LABS HR (%) REHARIC
53 . 18 Ha TG 14.187  Burplug
5 O e i3.an2 Rurplus

7 2 eI T.864 0 voi

o e o A L T T Y VL RN P RN b 8 i e 2 B o 3 o A S A Ay P R P W S EL bk o e e s e e g
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Table 5-2-3

RANKING OF FEASIBILITY ROAD LINKS

FROVINCE 1 KALTMANTAN SELATAN KABUPATEN 1 TAPIN
TN TR o g o B 0 K Ml O L L g —wm'--v‘-“-“"-"‘ ~~~~~~~~~~ Bt e Y e e bbbl b il ool
LINK LENRTH CL.ARG NPRV B/C IRR REMARK
ND {1O000Rp) (%) .
e e e e e e e e et et e et e oo m ey
31 A Km T1IR-} 1igiz20 1.872 2%1.385 Burplug
38 10 K 11181 70162 1,395 19,304 yhe
20 24 KEm ITIR~1 64025 l.188 15,756 - Burplus
53 18 K 1110 30712 .65 14,187 Burplus
i 12 m I1IR-§ 23124 1.151 14.45% viao
25 7 ¥m LITR-2 7?74 1.121 13,4588 e
50 & Km e 7455 1,127 13.882 fSurpius
18 14 Em T11h-¢ T722% 1,033 10,504 VoG
27 7 ¥ ITig~-2- &504 i.128 15. 428 o
iz 4 km I11IR-2 4450 1,107 13.154 Surplus
44 2 KEm I1IR=2 2274 1,058 11. 435 vac
BUM 112 K

345843
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Chapter 6 IMPLEMENTATION PROGRAMME

6.1 Tmplementalion Schedule

6.1.1

Project Cost

The total Project Cost for the Kabupaten is composed of the cost
'of construction and maintenance, suppléﬁéntétion as described later,
and - workshop, laboratory and survey equipment. The total Project

Gost -for the Kabupaten is summarized in Table 6-1-1.

Table 6-1-1 TOTAL PROJECT COST (1)
KABUPATEN: Tapin,
T”EA  # (Rpx10)
R ‘ FOREIGN LOCAL
cosT .. CURRENCY CURRENCY TOTAL
CONSTRUCTION 469 888 1,357
MAINTENANCE 119 420 539
SUPPLEMENTATION 398 ‘ - 398
WORKSHOP EQUIPMENT & TOOLS . 28 - 28
LABORATORY EQUIPMENT 12 - 12
SURVEY EQUIPMENT ' 5 ' - 5
TOTAL 1,031 1,308 2,339

The total Project Cost can be divided into costs as shown in Table

6-1-2,
Table 6-1-2 TOTAL PROJECT COST (2)

(RpxiOé)

FOREIGN LOCAL

coSsT CURRENCY . CURRENCY TOTAL
CIVIL WORK 248 1,298 1,546
CONSTRUCTION & MAINTENANCE 696 - _ 696
EQUIPMENT
SPARE PARTS 42 10 52
WORKSHOP/1.ABORATORY/SURVEY 45 ' - 45
EQUIPMENT
TOTAL ) 1,031 1,308 2,339

The cost for civil work d4is composed of the cost of 1labour and
materials, operation cost excluding spare parts, indirect cost and
transportation cost of equipment, and ownership cost for existing

egquipment.
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6.1.2 Proposed Road-Links

(1)

Road Link to be Improved

The road links to be improved were generally selected taking
into consideration the folldwing criteria:
(1) Peasible road links
- Feasible road links from the priméfy evaluation

- Feasible road links from the secondary evaluation

(2) Road 1links selected from the engineering points of
A view

(3) Road links selected because of basic human needs,

The road links finally proposed to be improved in the Kabupaten
are the 17 links with the total length of 153 km which is 52% of
the 295 km total length of Kébupatgn roads studied, The

proposed road links are shown in Table 6-1-3.
Table 6-1-3 ROAD LINKS TO BE IMPROVED

KABUPATEN : TAPIN

REASON ¥OR SELECTION ROAD TLINR NO

Feagible

- Primary 1,12,18,20,25,27,31,39,44,
- Secondary 50,53,

Engineering Point of View 2,3,24,26,28,37

Basic Human Needs -

As trhe table shows all feasible road links are proposed to

be improved,

Six key road links which are located at the strategic peint
to complete the local road network consisting of feasible road

links are selected from the engineering points of view,

The order of proceeding with the improvement of the proposed

road links are decided as shown in Table 6-1-4,
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Table 6-1-4 ROAD LINKS TO BE IMPROVED BY YEAR

FROV @ KALIMANTAN SELATAN KAR @ TAFIN

YEAR LINK NG {) 1 rate
1998 3, 50

e e T e L gt e By 1 e e A A e e A B

1990 & 20 (501, 25, 26, 39 (0%}, S3 150D

1992 & 18, 28, 37, 39 (don)

- —— ———— B B e R -—— ————— -———
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(2) Road Links te Be Maintained

It 1s desirable that al} Kabupaten roads are maintained,

However, because of the limited budget it {s dinevitable that

gome road Ilinks {n the Kabupatens wil) be. left

. without
maintenance for the time belng.

The budget should be used
for those which are effective in producing more useful develop"
ment of the Kabupaten
The road 1links

in Table 6-1-5,

through the road development project

to be maintained are finally proposed as shoun

Table 6-1-5 ROAD LINKS TO BE MAINTAINED

PRIV I:'GLII‘I{-\NT!—\_N BELATAN WAB ¢ TAPIN

.............................................................
....................................................

LIHK LEHEII! B S0 RU RB ASPHAL CRAVEL EMRIN 18 AREA RC  AREA DRIDSE  LOCAL FﬂRElEHK TOTAL
N0 Kat - ({10 {43 ket Wa) e KD (el KO fadd £ost cosr cast st

.........................................................................
...............................................

1 17 150 8.2 10 50 12 0 ¢ 5 9800 9 0.00 I 5,887 1,93 8,8
2- 4 5.0 &0 83 0.0 0 4 0 3 5300 0 . 0.00 800,09 50 2,215
3 f 09 5.5 ME L9 { 3 03 SLe0 0 0.0 50 1,905 557 2,482
1 5080 Lo 00 0.0 2 3 0 0 000 0 0,00 0 2,080 549 2,5%
5 b0 430 400 0.0 i 0 0 2 B335 0 000 1,31 308 B9 3,037

b 3OO0 4L B3 0. 3 3 0 2 %80 0 .00 Y 1,693 ST 7,H0
8 b 5% WS 18 00 b 0 0 2 30000 0.00 00 3,31 926 4,24
92 00 AN 3RS 0.0 0 2 0 0 000 & 600 0 867 1 853
T b 00 400 0.0 0.0 0 ! ¢ f 1600 0 0,00 (¢ 449 ] 563
H 5 550 5.0 2.0 0.0 5 8 0 0 000 0 0.00 b 2,518 03 3,783
(1IN I T {0 O PR Y 0 { ¢ 7 2800 0 0,00 W 1,5% e 1,588
18 T WA T BN 3 5 & 3 800 0 500 856 5,297 1,386 4,683
20 HoOWE 529 054 4l 8 { ToOo7 4350 00 080 8,014 2,088 3,555 18,323
- 13 83 .Y 58 0.0 9 3 }B 20800 7 121,76 2,782 7,858 2,405 10,283
% bW A5 W8 00 [} 5 P .0 ¢ 000 w0 581 2,699
» 3OO0 M0 0 0.0 6 -3 6 2 000 0 0.00 91,203 153 1,55
30 7 2.9 55.3 l&b- L2 (R} 0 1438040 0 0.00 3,708 g,d8l 2,355 1,038
1 § 0.0 .4 1.7 0.0 ) 5 0 4 e 6 .00 u 6 SH 1,355
5 I SR 0 ST 15 S T S N SN} ¢ 0 7 ISL00 0 6.00 1,482 9,852 1,112 13,bn
By 5 890 0.0 206 0.0 0 .5 6 3 SL60 0 0.00 BRI 2,3 895 3,019
W 10 1.0 93¢ 0.6 0.0 0 : 80 000 0 0.00 0 2,5 552 3,043
8] 5 9.0 L0 0.0 0.0 0 5 0 4 %00 0. 0.00 921 7,380 107 3,087
44 F4 1.5 1.0 .5 0.¢ /] 0 ? 1 4500 0 0.00 133 304 198 1,004
50 5 58 82 .6 0.0 0 0 &1 .00 5 000 192 1,50 3P 1,906
Bt 7 4n9 S0 00 0.0 9 0 703 ghoo 0 0,00 8 2,30 523 2,877
S8 {6 2o 1 B 2iv0.35 2 la.n 2,65 BN H,5H m 704
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£.1.3 Annual Construction and Maintenance Cost

The ' annual allocation of the total construction and maintenance
cost iy ..the five years programme for Kabupaten Tapin is finally
recommended as shown in Tables 6-1-6 (1), (2) and (3) for the

‘construckion, maintenance and total respectively.

A . : . : - .
Toe ﬁfdpoSed construction cost is Rp 1,357 x 106 and maintenance cost

18 Rp '§39 x 106 which is approximately 28% of the total expenditure.

4

Table 6-1-6 (1) CONSTRUCTION AND MAINTENANCE COST
{CONSTRUGTION)
FROV  : EALIMANTAM SELATAN KAR ¢+ TAPFIN
i .
{URIT £ 1000Rp )
CITEN CH98BY 1989 ) C 190> CI9RE Y (1992) € 10TAL b
LOCAL CURREHCY BE,469 173,542 IB9, 05 229,667 192,210 869,463 (44,01
Oxnership Cost 1o 1,493 1,33 3,085 2,050 14,092 ! 030
Dperation. Cost W03 BE8Y BLOBO 107,870 99,3 997 63N
Material Cost 14,900 49,062 - 33,420 35,90 28,948 161,985  QiB.h1)
Labour *© Cost 13,000 38,40 48,240 53,087 15,09 108,980 (2073
~* Contingency (018 2,40 AT WA 5,00 U3 030
FOREISH CURRENCY 50,550 100,007 R00,637 425,508 111,215 483,003 3b.01)
< Umership Cost 25,357 W,5 45,TA0 sEbM6 51,081 220,505 145,00
‘. tperabion Cost 3,580 4,417 B3 8,650 8,05 .24 {541
Material  Cost 15,033 47,602 35,423 18,955 31,685 I6,879 434.40)
= Lahour Cost . 4 : 0 0 ] 0 0 {6,010}
" Contingency 5,595 13,06 13,027 16,388 14,510 3,685 (13.00)
JoIAL” Cost i 135,008 S0 290,102 ISS,2M 303,485 1,357,535
- Ounership Cost %599 M5 48,057 B0 59,95 238,597 (17,41
Operation Cost OO b0 D72 LS,I0 KOT,378 425,M1 G3E3D
Raterial Cost 29,933 %h,b6d 68,550 74,883 60,630 330,684  {20.47)
Labour  Cost 13,070 36,469 48,281 53,027 35,09 188,980 {i3.91)

Contingency 17,812 35,455 17,84 1,340 39,385 17,0m .o

{ Cantingency : 151 )
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Table 6-1-6 (2) CONSTRUCTION.AND MAIRTENANCE COST

(MATNTENANCE)
FROV  :  KALIMANTAN SELATAN EAE 5 TARIN
( UNIT = 1000Rp }
LTEHR CHBa Y oy Yoooo1em0 > 1991 e > (TOTAL )
e e e I e e e e B 0 3 o 1 b e e e . B e B e 0 Lot i it
LOCAL CORRENGY : 479 B0 8938 WIS 102380 M9 7A
{snership Cost AR 835 312 .9ﬁ6 (AL 1,282 ¢ {.0%
Bperation Cost 18,639 34,832 38,535 40,654 46,547 181,278 143.20
Haterial  Cost 2,256 1,428 8,50 5,228 5,539 2,00 (530
Labour. . Cost 2,83l 42,909 43,339 47,867 54,179 22,125 150,50
FOREIGN CURRENCY 2,0 24,002 35,309 w06 30,70 05 221
 Ownership Cost A% 18R 9,605 004 2800 W07 (.5U
Operation Cost 1,030 2,048 7,148 2,244 7,62 10,116 ¢ 8,50
Haterial fCost t,671 3,242 3,304 3,818 §,33 16,08 {14,010}
Labour Cost 0 0 0 0 0 0 {0.01)
______________________________________________________________ — e ey
TOTAL COST ¢ : 55,35 109,036 L1469 t2L,62 038,152 538,857
Banership Cost 7,909 19,571 20,317 21,73 24,925 95,658 {17,91)
Operation fost 19,689 38,800 A0,AB4 42,918 49,073 191,34 (35.5%)
Naterial Cost 3,921 7,670 8,452 9,108 9,87 W70 ¢ 7.
L abour Post 21,83} 42,909 §5,33% 47 867 4,17% 12,125 139,4%)

................................................... e = e P 0 2 e o e 40 e A B T 8 F T 1 e e g
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Table 6-1-6 (3) CONSTRUCTION AND MAINTENANCE COST

(TOTAL)
FROV @ KALIMANTAN SELATAN AR 1 TARIM
LUNIT ¢ 1000Rp )
LTEN 198> <1989 C1990> < 9L (19923 < TOVALD
LOCAL  CURRENCY ¢ (27,48 290,66b  27B,BSE 328,387 299,591 1,269,145  (68.0%)
b L] LSRR - .
' . " Ownership Cost 1,480 2,348 3,225 4,031 3,870 15,374 {122
, Operation Cost 62,795 98,620 LI%bt6 148,324 145,871 975,228 (44.8N)
. Waterfal Cost 17,05 3,490 37,223 41,88 34,507 184,082 {14.3%)
Labour  Cost 35,008 81,358 93,580 100,894 90,272 A0L,105  (3L.11)
 Contingency i,018 2,49 M WS 25,000 13,409 L R.ED
FOREIGH CURRENCY 2,737 A26,079 125,946 152,500 W42,08 607,268 (32,04
.. Dwnership Cost 3,020 53474 85,349 @2,350 0,850 316,001 (52.2%)
Operation Cost 1,610 8,665 8491 10,914 10,680 41,360 { 6.81)
Material Cast 15,700 50,840 3B,Y 42,833 36,002 185,362 (30.52)
Labaur Cost 0 0 0 1] ¢ ¢ U a.0h
Contingency 5,595 13,08 I3,0277 16,383 14,518 &35 (10.5%)
CqomlocosT s 196,388 32,695 404,804 476,892 1,637 1,896,487
Oenership Eost. 3,508 56,022 68,570 85,431 84,720 332,255 41250
Uperation Cost 57,403 105,286 128,107  .159,238  §5h,55t - 616,585 (32.5%)
Hateriat  Cost 33,860 104,330 76,702 83989 70,509 349,39 U19.51
labosr  Cost 315,000 81,350 93,580 100,894 96,272 401,105 (21.2%)

Lontingency 17,612 35,495 37,841 14,340 39,585 171,073 (930

{ Contingency : 131 )
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6.1.4 Construction~andﬁﬂainfenance~5quipmené-Cosf

(1) Required Number-of -Equipment

(2)

The required numbers of construction equipment for Kabupaten

Tapin. are estimated from the annual proposed constrUCFion
quantities as shown in Table 6-1-7.

Thg proposed numbers of equipment to be purchased are finaiiy
decided considering the following number of existing equipment

in the Kabupaten which are available for the Project.

= 2-Dump Truck
The' proposed numbers of maintenance -equipment have been decided
as shown below from the proposed annual maintenance volume

taking into account the capacity of the proposed maintenance
gangs.

a. Fquipment for Road Maintenance

= l-Motor Grader 75 HP

- 1-Tire Roller 8-15 Ton

- 1-Dump Truck 3 Ton

= l-Hand Guided Vibratory Roller 1000 Kg
- 1-Flat Bed Truck 3 Tom -

b. Equipment for Bridge Maintenance

- 1-Flat Bed Truck with Grane 3 Ton

Equipment Cost

The proposed construction and maintenance equipment and their
purchasé:costs are shown in Table 6-1-8. In the Project the
supplementation cost or equipment cost supplemented is the
&ifference between the.purchase cost for newly supplied equipment
and the depreciated value.

This comes about because full depreciation of the supplied

equipment would not be completed within the Project Period

of 5 years.
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Table 6-1-7 REQUIRED NUMBER OF EQUIPMENT

FROV HALIMHNTQN'HELATQN KAR 2 TQPiN

Crmen we | NORGBE EXSUNG <1880 () < 0> (I 1)
e Y T T AT
T P T T T
Wt brader w0 o8 o8 on L Lo
T lbgide Vib, foller 7@ 0 b0 03 03 016 0@

sl Y I Y T

vibatory Roller @) T T T
ywalic Geatory el M0 0 0w 03 04y b0 04
el toater T T T T
Cdeter Tak Tk w0 om s 03 o4y 0
etk M 0 W se 8BS 0 L
CUElatbed uck with Cne 20 0 000 o4 045 62 0@
CRatee W 0 M 0% 0% 0% 0
" artable Cusher/Sreming 70 0 0.8 603 b2 02 om0
Cmcrete Wi 20 0 000 000 003 06 o0
e W 0 0 om0 008 00

C Coorete Vibratwr M 0 0w e 0@ e 0n
et spaer w0 um s ok s om

NOTE  WORKABLE : workable days in a year _
_EXISTING.: number of existing equipment
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Table 6-1-8 EQUIPMENT PURCHASE COST

PRIV @ KALIMANTAN SELATAN KAR ¢ TAFIN
( 1000 Rp )
EQUIPHENT  NARE CLASE CIF {JAKARTA}  PURCHASE NO, PURCHASE COST
Bulldozer 50 HP 49,150 - "
Bultdozer Mipper 90 Hp 53,000 33,000
~Bwanp Bulldozer %0 HP 52,850 - -
Swarp Bulldozer 45 HP 40,500 - -
- Hoter Grader 15 WP 47,800 2 93,400
Road Stabilizer = H=1850 s 85,950 - -
Hand-guide Vib, Roller 1000 Kq 8,500 1 8,500
Tire Roller 8-15 ten 31,070 { 3,070
Vibratory Roller (DT} 4 ton 29,000 1 29,000
Vibratory Roller § tan 29,000 - -
Rough Terrain Crane 10 ton 190,400 - -
Hydrautic Excavatory Hheel 0.3 83 4,100 - -
Kheel Loader 1.283 16,200 | 70,200
Water Tank Truck 4600 1tr. 12,750 § 12,750
. Dump Truck 3.0 ton 14,700 B 117,400
Dusp Loader Truck 12 ton 34,300 - -
Flat Bed Truck with Crane 3.0 ton 25,190 i 25,190
flat Bed Truck - 3.0 tan 11,275 2 22,530
Portable Lrusher/Screening 30-40 t/h 188,000 1 188,000
Concrete Hixer 0.5 a3 18,000 - -
Hater Pump 200 1/ain 630 - -
Concrete Vibrator 334 Mo - -
fAsphalt Sprayer 850 Itr. 10,200 { 16,200
Service Car 3 ten t1,600 i 11,400
4 Hheel Drive Vehicle 16 HP 17,500 1 17,500
Hatorcycle £00 cc 1,100 3 3,300
PURCHASE COSYT  TOTAL 696,060
OHNERSHIP COST (FOREIGN) 297,987
EQUIPHERT COST SUPPLEMENTED . 358,173

_____________________________________________________________

NOTE '+ OWNERSHIP COST {FOREIGN} for Existing Equipaent

Duap Truck 18,994

21-66



6.1.5 Other Costs

Cost other items includes the costs of ‘workshop equipment and tools)
laboratory test equipmenf and survey equipment which are recommended

in Sub~Glause 3.5. - These total costs are summarized in_Table 6-1-1,

6.1.6 Quantities by Work Type

‘-The annuallconstruction and maintenance quantities for all proposed

road links are shown in Table 6~1-9,
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Table 6-1-9 CONSTRUCTION QUANTITIES FOR ALL

PROPOSED LINKS

PRUOV 1 I":f"-[..Iﬂf‘\NT‘\N BELATAN

AR : TARIN

11 € H IETR) < i9m8 » <1989 ) {1990 3 <19y C1992 )y 0T D
Site Clearance in Light Dush 2} 0.00 0,00 40000.00 14080, 00 000, 00 80000, 00
© Subgrade Preparation 2 110009.00 20375,60 §1852,50 15050000  124480.00  494208.10
Normat Filt & 000 0.00 0,00 000 0.0 0.00
Fill In Swanp _ 2 0.00 568. 10 935,20 000 M35 29180
Hormal Excavation to Spoil »3 1372.00 976400 - 2670.10 1786, 30 WILW  L3H.00
Sub Pase Cour;e L 8320.00 1302.80 070.90 £13%29.00 9123.80 16595, 40
Rase Course ) 140,00 199,00 © . 214.00 410000 3975.00 1303000
Shuybder L) 34000.00°  B1300.00 0020000  L42000.00  162000.00  539500.00
fsphalt Patching 7 6.00 031,50 1596, 00 181.50 10,00 1155,00
Surtace Dressing (Single) (Y, J2000.90 98400.00 . A3500,00 12000.0¢ £5000.00  331000.00
Burface Dressing {Dovhle) ¥? 0.00 0,00 0.400 0.00 0.00 .00
Earth Brain . 7 a 0,00 - §380.00 W0.000  26590,00 §540.00 . £3840,00
Earth Draia in Swaep (by machime) [ 1] 0.00 4054, 00 3150, 00 0.00 #100.00 15308, 00
Pipe Culvert 980ca _ § 0.00 000 102.00 102,00 25.00 129.00
Hasonry Cutvert (B0xf0ca) . 0.00 0.00 0.00 0.0 0.00 0.60
fetaining Wall and Wing Hall (Tiber) a? 0.00 1433, 00 52,00 6.00 0.00 885,00
Retaining Wall and Wing Wail (Nasonry} [} .00 0,00 28.80 '28.80 3.2 &0, 80
Gabion Protection & 0.00 0,00 0.00 0.00 .00 0,00
Superstructure (Tiaber;Span 3uji0l) »? 0,00 0.00 0,00 0,00 0,00 8.0
Superstructore -{ilzher;pan Seyion) &2 0.00 0.00 4.00 4,90 0.00 0.00
“Superstructure (TiakiersSpan fn;107) LY 0.90 90,00 56,00 56,00 0.00 202,00
Superstructure (TieberySpan TagBK30) w? 0.00 0.00 0.00 0,00 0.00 0.00
Superstructure {liaber;Span Sa;BH50 a? 0.00 0.00 0.00 0.00 ¢.00 0.00
Superstructure ([isber {Span SapRHS0) a? 0,00 ¢.00 000 0.00 .00 0,00
Superstructure Concrete;Span 3s)BRa0Y [ 4] 0,00 0.00 ¢.00 ¢.00 0.00 0,00
Superstructure Cencrete;Span Sx)BH50) 'Y 8,00 0.00 - 0,00 0.00 0.00 0.00
Superstructare (Concrete;Span BayBH30) l 0.00 0.90 0.00 0.00 0.00 0.00
Supersirecture loncrete;Spania;Biisol al 0.00 0.00 0.00 0.00 ¢.00 0.00
Superstructore oncreteySpanlSe;EH30) u? .00 0.00 0.60 2,00 800 0.00
Substructure (Fieryior Tiaberglh i 0.00 2.00 1,50 1,50 0,00 5.60
Substructure (Abutgdor Tiwber;l0T} il 0.00 .00 1,00 1.60 0.00 £.00
Substructure (Plerjfor 1iaber B30I Ha ¢.00 0.00 0.00 0.00 ¢.00 0.00
Substruecture (Abubjfor ¥imberjRR5G) Ho 0.00 0.00 0.00 0.00 0.00 0,00
Substructure {Pierjfor Concreteybhio) Ho ¢.00 0.00 0.00 0,00 ¢.00 .00
Substructere thbit;for Concrete;BH50Y KD 0.00 0.0 .00 .00 0.00 0,00
Deaotition of Bridge {Timber-)}isber} 82 4,00 43,00 28,00 28,00 0.00 101,00
Deaclition of Bridge {Tieher-Yuntrete) a? .00 .00 0.00 0.00 .00 0.00
Deaolition of Bridge (Concrete) Wl 0.00 0.00 0.00 0.00 0.00 0,00
Hanual routine maintenante of road (41 90,50 179,45 186.03 191,40 219,09 865,00
Rautine aaintenance of earth road Ke 17,50 30.45 28.10 24,33 14,49 117.00
Routine maintenance of gravel road Kn 300 17.45 19.5% 82.%0 105.40 383,00
foutine maintenance of asphaft road Ka 35,00 10.35 18.40 81.75 94,50 343.00
aintenance of Tiaber Bridge {Hel 8l 0,00 000 0.00 %0.00 ¢.00 90.00
Kaintenance of Concrete Dridge (Hew st - 0,40 0.00 0.40 0.9 £.99 .00
Haintenance of Eisber Bridge {Exist) Y] 1050.18 2119.05 202428 235140 2478. 83 1¢143,83
Haintenance of Concrete Bridge (Exist) a? £0.53 78.42 t03.07 121,26 121,26 485.04
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6.2 Organization and Construction Systewm

6.2‘1

Organization

The Bupati as head of the Kabupaten has been authorized by Law
No. 13, 1980 as an official responsible for the Local Road Develop-

ment Project implementation. This means that the DPUK is considered

_as a responsible ageuncy for the actual execution of the Project.

- According to instructioh lettér dated June 24, 1982 Ref. No. 620/975-

/BANGDA, the Project Manager appointed by the Bupati will be respon-
sible for the operation and maintenance of the equipment. _According-

1y the Equipmént Coordinator appdinted from the staff of the Regional

. Public Works (Kantor Wilayah) by Bina Marga as- a coordinator between

the Governor and the Bupati will be responsible for delivery, effec-

tual utilization and maintenance of the equipment.

The standard organization 'Qf DPUK consists of a minimum of four

sections, i.e. Road Sectioh, Houging and City Planhing_ Section,
Irrigation Section -and Administration Section. For execution of
the Project it is strongly récommeﬁdéd that the sltructural
organization of DPUK is established. It will be necessary not
only to organize new sections buf also - to reorganize the current
structure through a review of the roles and responsibilities of

each inter-related. section.

It is recommended that the workshop is newly organized to consist
of three sub-sections, i.e. maintenance and repair of equipment,
operation and materials, and administration-'to execute the main

tasks deseribed in Clause 3.5.

The sub-section of laboratory would be under the relevant Road

Section. The proposed organization is shown in Fig., 6-2-1.

Construction System

For the construction of Kabupaten roads with a ten year effective
design 1life, it has been recommended in Clause 3.4 that the equipment

intensive method should Dbe adopted f{for ecarth work and pavement

work with the exception of surface dressing.‘
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Fig., 6-2-1

PROPOSED ORGANIZATION

Ministry of llome Affairs dgqﬂrxégg;ggqﬁbuinistfy of Publié¢ Works

-/ Bangda / Bina Marga
'
1 covernor @§ Regional Publip Works
o N {Kantor Wilayah)
X
¥
x>
N |
N
AN
X
Bupatj_ == :::w::% EqUipme“t
. Coordinator
Chief of DPUK
Project Manager
IL
'
Road c di
oordinator )
Seckion o e = = = 2= = e e T Workshop
Site Manager Administration
Administration
[ | I |
| . Maintenance :
Road/Bridge Road Road/Brldge and Repair Operation
Construction £ Pauip- and
Planning Maintenance{ ||4d (;en;q P
Laboratory Material

Equipment del

! New position/

ivery flow

subsection

21-70




Current road construction in the Kabupaltens is obligéd to rel?
upon the traditional labour intensive method. Ir s therefore
assumed that both the DPUK'énd‘the local contractors in the Kabupa-
tens do not have 5uffiéieht expériénée and téchniduelfor the equip-

ment intensive method of road constructien,

For realization of the Local Road DeVelopmeht Project the GOI has
ensured availability of the required 'humah resources of DPUK and
inteﬁdé tor conduct .tfaining 'progrémmes_.for_-those human resopurces
as described in’' Clause 8.3 of the Main Report. ':This means that
the GOI intends the Kabupaténs to have the aBility to execute the

Project by force account (Swakelola).

It should be reqognized from the -experiencés in- the first local
road project, which was assisted by OECF, ADB and IBRD, that because
of hheir_poor COnSEtuctiOn management and traﬁitiohai Iabour iﬁtén-
sive methods most of the road construction by local cdntractors
could not be completed within the contract périods. Therefore.
execution of the road improvemént by force account is desirable
as recommended from their experience by the consultants for the

first local road project.

It is strongly iecommended ‘that except for labourers the staff
of the force account team should not be hired by the day as it
woiild then not he able to consolidate the foundations for development

- of self reliability.

Hoyéver, it will be very difficult to execute all the. Projects
by force account becavse of the need for many Kabupaten staff.
Thg.GOIths emphasfzed the need to promote the employment of Jlocal
weak contractors in order to:up-gradé.their papability in the road
project schemes within the Fourth Five-Year Plan (REPEL}TA)

Taking into consideration the conditions mentioned above it is
strongly recommended that the DPUK is obliged to lend some cquipment
with skilled operators to the local contractors in the Kabupatens

for the execution of a part of the road improvement'works.
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The types' of work executed only by force account are recommended

as follows:

= Routine maintenance work for the Kabupaten roads

-~ Laboratory tests
-~ ‘Production of crushed stone

- Technical service for the equipment
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INPUT DATA
Appendix A-1 FOR ESTIMATION OF THE PRODUCER'S SURPLUS BENEFIT

PRV. : KRi/mpanYAN Sé‘-‘!.kmzv KAB. : 7APIN

Syavey Yeae : /983
Code KECAMATAN CULTIVATED { YIELD | FARMER'S |clRcULATED
No. NAME AREA + (PA}| RATE ;: (Y) POP'{(JE%ION : CO“‘??E?“‘
o1 | Bivvane 4,91/ 426 10,609 o
02 | TAPIN SELATAN 2429 | 430 /6,234 o
O3 | TAPIN TENGAH 5069 1.07 9,114 o
Of | TRPN UTARA 4087 5.99 5,259 o
D5 | _CANDI LARAS Setaran| 2,962 384 4,842 ©
06 | CANDI LarAc YTARA | 6,989 352 320 a
07 | 8axarangan 5363 | 282 4,480 o
68 | PrAN/ L85y 3495 4,343 e
* FARMER'S NON-AGRO
i |72 | f5114 CONSUMPTION : (Cp) REQUIRMENT : (NG)
ANNUAL . ;
. % nes , T
AVERAGE 16120120157 | p.43 Ton/head/year 0.08 on/_
SEDAN BUS TRUCK | pomok AVERAGE
RATE OF EACH 4 FREIGITE 0.6 1on!
2 . ; v BiTruck
vewcLe e % | 2246 | 0-98 13 536 TONAGE | T T AERE
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