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PREFACE

This is the Kabupaten Report of fhe_FeasibiIity'Study of the TLocal Road
Development in the Republic of Indonesia for Kabupaten Hulu Sungai Utara
in FKalimantan Selatan 'Provincé. The report has been prepared by the
Study Team of the Jépan International Cooperation Apency (hereinafter

called JICA).

Based upon a request from the Government of Indonesia, the Government
of Japan arranged for JICA to conduct the Study and JICA accordingly
organized a Study Team.. The study was carriéd out using data which
were generally prepared by the Kabupaten, routed through the province,
under the instructions of Bina Marga.of the Ministry of Public Works

and Bangda of the Ministry of Home Affairs.

Since the study period was limited, without cooperation of Bina Marga,
Bangda and local goverhments of both province and Kabupaten in collecting

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

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

implementation 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 I Study through
a pilot study of seven (7) model Xabupatens, and is described in the

Main Report.

The purpose of the study for the Kabuﬁaten ig mainly to estimate the
total Project Gost for the local road development but only limited data
is 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 BACKGROUND OF THE KABUPATEN

1.1 Topographic and Meteorological Conditions

1.1.1 Location and Topography

Kabupaten_Hulu Sungai.Utara_is a long and narrow shaped Kabupaten
in thé eaét,West directidn lqcatéd on the upper Negara River.' It
ié Bordéred oﬁ the norfh'by Kabupateen Tabalong, the northernmost
Kabupaten in Kalimaﬁfan Selatan Pro€ince, on the east by thé Kaliman-
tan Timﬁf Province and Kabupaten Kota Baru, on the south by Kabupa-
tens"ﬁqln Sungai Tengah and Hulu Sungai Selatan and on the west

by Kalimantan Tengah Province.

Westwards from the capital of the Kabupaten, Amuntai, swampy land
strerches up to the brovincial boundary. However, eastwards there
ig flat land which transforms into hills close to the eastern bounda-

ry and up to the Merdtus mountains.

The avrea of the Kabupaten is about 3,592 kilometers, approxiﬁately
10 percent of the total of the province. It consists admiﬁistrative-

ly of 12 Kecamatans.
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1.

1.2

Meteorological-Conditions

The average number of rainy days and the average amount of yearly
rainfall in Kabupaten Hulu Sungai Utara are 171 days and 1,854

mm regpectively.

One Yeaf in the Rabupateﬁ consists of a .ralny season and 'a:_dry
season, Thérdry geason is from June ehrough.becembéf in gene?alf
However thiSKis va;iabie as Table l—l;ljshows. '

The number of working days which is néce#sary for  p1anning the
construction schedule in chapter 6, is estimated at 200 days using
the following formula based upon the data shown in the table referrved

to above,

Wofking Days = 365 - Hoiidays - Rainy Days + (Rainy Days

% “°1édhy) + {0.10 x Rainy Days)
365 ,

Where 1

- Holidays consist of 52 Sundays and 13 national boliday

~ 10% of rainy days sve assumed to be workable days.
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1.2 Socio~Economic Conditions

1.2.1

Population
The population of Kabupaten Hulu Sungai Utara in 1984 was 248,860
which was approximately 11.1% of the 2,241,600 total population

of Kglimantan Selatan Province as shown in Table 1-2-1.

The popﬁlatioﬁ density was 0.69 persons per ha which was highetr
than'the=provincial density of Q.58.

The recent annual average growth rate of population of the Kabupaten
is 1.5% which is lower than both the provincial rate of 2.1% and
the national rate of 2.2%. This may be caused by outflow of

populatién to other Kabupatens and cities in the province.

The population” of each Kecamatan and its proportion to the Kabupaten

population is shown in Table 1-2-2.
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1. Sources:
Kabupaten;

Province ;

2., AAGR 3

Kabupateﬁ'cbncerned'with the study

Jawa and Indonesia;

Statistical

yearbook

of Indonesia

the Central statistics Bureau.

Average Annual Growth Rate.
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Table 1-2-1 POPULATTON BY KABUPATEN
DESCRIPTION POPULATTON  AAGR AREA POPULATION  SURVEY
(%) (ha) DENSTITY YEAR
(persons/ha)
RABUPATEN: _

TANAR 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 198,282 440 299,696 0.66 1984
TAPIN _ 115,752 3-0 270,062 ©0.42 1983
HULU SUNGAI SELATAN 187,161 3.5 189,261 0.99 1984
HULU SUNGAI TENGAH 205,266 0.5 147,200 1.39 1583
HULU SUMGAT UTARA 248,860 1.5 359,178 0.69 1984
TABALONG 130,218 2.0 394,600 0.33 1984

"PROVINCE:
KALIMANTAN 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 B .
DKI JAKARTA} 91,126,900 1.7 13,159,700 6-92 -
INDONESIA 161,579,500 2.2 191,944,300 0.84 . -
Notes

1984, published by



Table 1*2“2 POPULATION BY KECAMATAN

Year 1 1084 .
PROVINCE KALTMANTAN SELATAN
KABUPATEN  : HULU SUNGAI UTARA
KEEAMATAN ' | . POPULATION PROPORTION

(%)

“DANAU PANGGANG : 20,024 : 8.0
BABIRIK 16,683 o 6.7
SUNGAT PANDAN | | 37,702 | 15,1
AMUNTAT SELATAN 19,850 8.0
AMUNTAT TENCAH 44,951 18.1
AMUNTAT UTARA 30,655 . 12.3
LAMPTHONG ' 13,640 5.5
BATU MANDI . 12,007 4.8
AWAYAN ' 14,659 5.9
PARINGIN 17,389 7.0
JUAL 10,220 41
HALONG 11,080 4.5
TOTAL 248,860 100
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1.

2.2

Land Use

In Kabupaten ﬂulu'Sungai Utara; 247,547 ha of the current available
land use area, which is approximately 68,9% of‘the.359,178 ha total
area of the:Kabﬁpaten, is used for'liﬁing purposes and for industrial
activity of the inhabifants of fhe 'Rabupateﬁ. It is the total
value of columns (1) through (6) in Table 1-2-3,

' The current available land use area consists of 220,963 ha of

agricultural harvest area, 11,586 ha of-r@sidential‘area and 15,000
ha of usable openlspace which are 89.3%, 4.7% and 6.0% of the current

available land use area respectively. -

The agricultural harvest area consists of 106,863 ha of paddy field,
66,068 ha of. plantation and 48,032 ha of other . cultivated avea
which are 48.4%, 29.9% and 21.7% of the agricultural harvest area

respectively.

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

production in the Kabupaten is food crops, -especially paddy.
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1.2.3 Agriculture

The cultivated area and food crop productiom in XKabupaten Hulu
Sungai Utara in 1984 were 34,212 ha and 98,530 ton respecfiveiy
as shown in Table 1-2-4. Of food crops, the area and production
of paddy, which consists of wet paddy and hpland.paddy, was-: 32,551
ha and 93,518 ton respectively which are 95.1% and'.94.9% of the
total food_crops. The vyield rate of paddy production is 2.87 tom
per ha. Thus, paddy is the most préﬂbﬁinant agricultural crop

of the Kabupaten.

As the table.shows, average ahnual‘growth rates of area and produc-
tion of paddy'in 1979 through 1983 were 3.0% and.6.7% respectively
which indicate favorable development of paddy production. It is
desirable that productivity of paddy increases and this depends
upon the future development of irrigation together with river impro-

vement .

The commodity crops, of which palm oil is major, are produced in
the plantations. The area and production of plantation crops in
1983 were 19,721 ha and 7,176 ton respectively with current growth
rétes of 3.5% and 0% as shown in Table 1-2-5. Thus the plantation
crop which is exported‘is an important agricultural product. Some
changes are expected considering the internatiomal balance of supply

and demand.

The population‘ of the agricultural sector which is assumed from
the employment in the Kabupaten is 77.0% of the total population

as shown in Table 1-2-6. Thus this is an agricultural Kabupaten.
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Table 1-2-4 AREA AND PRODUCTION OF FOOD CROPS

KABUPATEN : HULU SURGATL UTARA

CULTIVATED AREA
. (ha)

— I YEAR — AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY 27,262 31,947 32,063 30,857 26,176 - 32,551 3.0

OTHERS 844 812 1,096 1,478 1,517 1,661 14.5

TOTAL 28,106 32,759 33,159 32,335 27,693 34,212 4.0

PRODUCTION

, — : ' {ton)

"YEAR ] AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY 73,815 98,311 97,692 74,867 95,697 93,518 6.7

OTHERS 1,678 1,939 2,306 6,282 3,603 5,012 24.4

TOTAL 75,493 100,250 99,998 81,149 99,300 98,530 7.1

YIELD RATE

' ~ (ton/ha)

_ YEAR _ AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY Co2.71 3,08 3,05 2.43 3.66 2.87 7.0
Notes

1. AAGR : Average annual growth rate
2. Source ; Kabupaten concerned with the study
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Table 1-2-5

Year : 1983

PROVINGE : KALIMANTAN SELATAN

AREA AND PRODUCTION OF PLANTATION CROPS

PRODUCTION

AAGR (%)

KABUPATEN AREA

: (ha) (ton) AREA PRODUCTION
TANAH TAUT - 9,095 1,500 6.3 18.0
KOTA BARU 9,517 703 3.4 0
'BA‘N;}AR _ - - - -
BARITO KUALA 13,021 9,013 4.0 11.0
TAPIN _ - - - -
HULU SUNGAT SELATAN 12,603 6,165 11.3 10,0
HULU SUNGAT TENGAH 18,000 6,400 1.9 11.7
HULU SUNGAT UTARA 19,721 7,176 3.5 0
TABALONG 27,107 10,073 5.0 12.6
Table 1-2-6 POPULATION OF AGRICULTURAL SECTOR
PROVINCE : KALIMANTAN SELATAN
KABUPATEN AGRICULTURAL TOTAL ~ PROPORTION AAGR SURVEY

'SECTOR POPULATION (%) (%}  YEAR

TANAK LAUT 122,000 148,708 82.3 1984
KOTA BARU 161,000 253,400 63.7 - 4. 1984
BANJAR 312,000 355,078 88.0 1982
BARITO KUALA 156,000 198,282 8.6 . 1984
TAPIN 71,000 115,752 61.5 1983
HULU SUNGAT SELATAN 114,000 187,161 61.0 3, 1984
HULU SUNGAL TENGAH 125,000 202,370 6L.9 1984
HULU SUNGAI UTARA 192,000 248,860 77.0 1984
TABALONG 106,000 130,218 81.5 3. 1984

Notes

L. 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 Hulu
Sungai Utara are forestry, manufacturing.and_livestock sectors.

The following tables sﬁow the curvent- growth of the forestry and
the manufacth?ing_sectors. It should be noted that the some volumes
relating to the sawing productidn are seemed to also be included

in the volume of the manufacturing production.

1980 1984 AAGR (%)
Timber preduction (ton) 19,549 16,059 ~ 4.8
Manufacturing Production (ton} 16,329 15,380 - 1.5
Notes : 1. AAGR : Average annual growth rate

2. Source : Kabupaten data

The current growth rates of the livestoek sector are shown in table

below.

1980 1984 BAGR (%)

Production (ton) 480 652 8.0

It is presumed . that yealy approx. 250 tons excluding the comsumption
of the Kabupaten itself- are exported out of the Kabupaten. This
sector is expected to become prosperous judging from the recent

high growth tendency.
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1.3 Present Status of Kabupaten Roads

1.3.1

outline of Road Networks

The regional trunk roads in Kabupaten Hulu Sungai Utara consist

of one national road which runs across the Kabupaten from south

to mnorth and one provincial road which rums across the Kabupaten

_from _sduthweét to northeast. Besides this provincial road there

is another provincial road which leaves the said provincial road

‘at Lampihong and leads to HMantimin, its junction with the national

road.

The Kabupaten road netwvorks are: only formed west of Amuntai, the
Kabﬁpaten' capital, and, because it is a Trelatively gentle hilly
areé, in the area centering on Awayan east of the national road.
In the remaining areas Kabupaten roads are not yet developed due

to the geographical conditions of the Kabupaten.
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1|3v2

Road Inventory

From the road inventory data prepared by the Kabupaten, the number

and

total length of Kabupaten rogds to be studied in Kabupaten

Hulu Sungai Utara are conflrmed as 87 links.and 251 Knm respectively

These figures exclude Kabupatpn roafs w1th no data.

Accoxrding to the data the present status of the _Kabu@aten roads

is as follows;

(D

(2)

Density of Kabupaten Roads

The density of the Kabqpﬁten roads is 0.70 m per ha. This
is higher than the national density of 0.48 m per ha but
distinctly lower than 2111 m per ha which is the density in
Jawa Island, excluﬁlng DKI Jakarta, as shown in the following

table. Thus, the Kabupaten is presently of the stage of road

develment,
Total Leﬁgth Area Dengity
{ km ) {ha) (m/ha)
Kabupaten : Hulu Sungai _
' Utara 251 . 359,178 0.70
Province :'Kalimanfan
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
Jawva and Indonesia ; Statistical Yearbook of
Indenesia 1984, published
by the Central Statistics

Bureau

Kabupsten Road Surface Type
T

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 ps follows:

ASP  : Asphalt
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Table 1-3-1 EXISTING ROAD LENGTH BY SURFACE TYPE
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(3

KRK Grave1/Stone/Te1ford/Watér Bound Macadam
TNH : Earth
LL :+ Others

Comparison of the proportion of surface type in the Kabupaten

with other regions is as follows:

ASP KRR TNH/LL
Kabupaten : Hulu Sungai 7
Utara !;', : 199 50 2 29 9
Province : Kalimantan - ; .
Selatan L 10 5 al1 1 48 4.
Jawva Is.(Excluding T s 2 25 0 ‘_18 8
DKI Jakarta) ‘
Indonesia : ﬂi 26 0 . 26 6 47 4

Thus, in the Kabupaten,the:propqrtion of Kabupaten roads with

. asphalt surface is _mucht lower than either that of Indonesia

or of Jawa Island. Thé' proportioﬁ of low grade roads such
as earth roads and ofhgrs “is fairly high. This means that
the: yroad classification 'in ‘the Kabupaten is still considered

as low.

Surface Condition of Kabupaten Roads

The surface condition of ‘the Kabypaten roads classified as
good, fair, poor :and bad ﬁﬁich are : shown as .BA, 8D, RU and
RB respectively, are suﬁmari?ed in Table 1-3-2.

Comparison of the proportions of the various surface conditions
of the Kabupaten roads ‘iﬁf_the Kabupaten with other regions

is as follows:

Good Fair Poor Bad
Kabupaten : Hulu Sungai
Utara 72 44 2 45 8 28
Province : Kalimantan _
Selatan ’ 26 4 34 2 31 4 80
Jawa Is.{Excluding 45 § 29 8 19 6 50
DK1 Jakarta)
Indonegia = 43 5 21 8 21 1 13 6
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EXISTING ROAD CONDITION BY SURFACE TYPE.

“Table 1-3-2 (1)
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EXISTING ROAD CONDITION BY SURFACE TYPE

Table 1-3-2 {2)
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1.3.3

The surface condition level of the Rabupaten roads in the
Kabupaten is lower than either that of Indonesia or of Jawa

Island. The proportion in good condition is very low.

(4} Terrain Conditions of Kabupaten Roads

The difficulty of road improvement {s- mainly dependent. upon
the terrain condiéioné;. '

The terrain conditions of  the Kabupaten roads, classifiéd
as flat, hilly; mountainous and éwémpy which are showﬁq.ab

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

The proportions . of  tefrAih: éoﬂditions- in the Kabupaten are
63.0% flat, 18.0% hilly, 3.0% mountainous and 17.0% swampy.
There mouﬂtainoué areas .in the Rabupaten. Hﬁwever, toad
construction is aﬂtiqipéted to he a little difficult because

of the large proportion of sw-'amp.E

Bridge Inventory

A bridge inyentory showing the iexisting ,condition of bridges on
the Kabupaten roads in Kabupaten Hulu Sungai Utara were prepared

by the Kabupaten.

~The bridge types are classfied as timber, doncrete, steel and others

which are shown in the inventory. as XY, BT, BJ &nd.LL respectively.

The inventory $EOWn in Table 1-3-4 and Table 1-3-5- indicates a
total of 165 bridges with .a total length of 1,281 m all of which
are timber. There are no bridges listed in the inventory to be

newly constructed.
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Table 1-3-3 EXTSTING ROAD LENGTH BY TERRAIN CONDITION

PROV 1 KALIHAHTAN BELATAN KAB 3 HULY SUNGAL UTARA

v . e mem e ekt e M e e WEr  me e e AR e e e M M TR metr e mewe TR A SR mam e s GO e e e e st e R TR e A e e

S | {ke}
repepEnam————————— L A L s Sl s ey e O S, e
P23y ol R OOBKE BNYTIALY e ;o mr) RWY O BKY BN I TOIAL Y
yurmppmmm—— b St ibhehtithibe bt ANARELRARSLeAv R L Ly !;,__,,,g..-._r,r__..... e gm0 e 4 e R
(RN S I ! | bbb e as } 1 ! !
pamk 21 1} ! oottt qpume w1t ! ! b
RN S T ! SR R I T (Ot I ! ! L3
bLE 41 1 ! ! S RS (0 | B | | P
Y 1S T W | { ?2 bonamg 9 P ! i !
R R I N
AR A T R
L Pyoraesse 0 0 1
VLMK B0t 11 ! b T ,
B L S S S O S U Y™/ I R I S T S B
LM 121 1 L l I B R et A A | Vs
L T R I Voodl st 2 v ! b3
Pl W boob ) booyumk st 70 ! 17
PLIKK ISt 1Y ! I bbb ik sv io8d ! T
oo L S S L S Y "2 N CEN TR S SR B
VLI 17! 11 | 1 ! i | LINK g‘,.' 34 ! | ! 3
S L N R A T R | I3
PLINE 191 2 L Y ' B i I8
L LIRK 201 i | i R i1 b LLK M{ i1 I | ! 1
PLIK 20 11 oo N R R b |8
O X T Y S S R BN S
LN w1 21 b L2 o | Vo513
PURC 23 b b e e g 0 1w
L M N I T
FLIRK 261 4 1 i | ! i ' ETHE 701 I N | H
Ll 27 | toott. ot Loobt im o ) ) T
L S AT "2 S T B B -
R R LT GL I I g ! L Bt ¢ ' N g
"2 R S S U Y
i R T e T O U B A |
PLIKK 354 24 ! I P2t i I . | I
!“HK i i1 H i | 51 ST 31 } 4 } 3
Y L T S T B
e sy e 0
gk v ooy Lo o ! : | l
L . " ! : ; sy ltmcoen g ! | I
-l PLIK B30 &% 21 | LB
PLINE 101 3 ! ‘ oSt Sl e 7 L L8
PLIK 41 ! oot gy
PO 121 21 ; by gy fumcEL ; ! z
: \ PLIHK 86 ) } ' f =
LUK 431 14 v IR R L -
PUR Mt to o TN

= e 1 P ey 0w g e T A T P
-------- P e 3 i D T T e e e :

LA 1111 SO S T T B 73 SR O Frond

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

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



NUMBER. AND LENGTH OF- BRIDGES

1-3-4
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Table 1-3- §  NOMBER OF EXISTING BRIDGES BY BRIDGE TYPE

PROV t KALIHARTAN BELAYAN - KAB ¢ HULU GUNGAL ITARA
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The number of existing bridges by span length is as follows:

.Bridge Type - Span_Length (m) o

. 3 6 (o (2 s Q6 (8 (o (9 Iotal
Timber 43 108 12 2 - . - - - - 165
‘Conc.l_“ete ' - - - - - - - - - -
Steel - = - - - - - - - - -
Others - .. - - - . - - - -
Total - 43108 12 2 - o« - o~ = - 165

‘Thus, all of the exigting 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 Traffic

Inventories of the average daily traffic (ADT) on the Kabupaten
roads in Kabupaten Hulu'Sungai Utara were prepared by the Rébhﬁaten
and are shown in Chapter 2.

From the inventories, total valué of average daily trips by vehicle
type and their proportions in the Kabupaten in 1985 are summafized

as follows:

SEDAN BUS TRUCKR MOTOR- TOTAL
‘CYCLE
T T LT
Total Trips 1,433 308 1,006 3,824 6,571
Proportion (%) 21 .81 4 69 15.30 58 .20 109,00
Source : Bina Marga Inventory |

The proportions of registered vehicles by vehicle typé are as follows:

SEDAN BUS TRUCK MOTOR~ . TOTAL
- L CYCLE
Proportion (%) 0.85 0,09 2.94 96.12 100.00

Source 1 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
pregent traffic data together with the trend in the number of
registered vehicles are imﬁoriant 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

ESTIMATION§ OF FUTURE TRAFFIC VOLUME AND BENEFIT

2.1 Future Traffic Volume

2!1!1

Traffic Growth Rate

The trafflc

volume on

growth rate used for estimation of the future traffic

the Kabupaten roads was estimated by the following

‘caleulation process,

Growth of Productien Basis "A™:

of the Kabupaten X cultivated Area

\J/AnnualiPopulation Growth Growth of the Total

Growth of Productivity "B" :

Paddy Field Area Prodyction per ha

\J/GYDWth 0f the Total ' Growth of the Yaddy

Trgffic Growth Rate; TInitial estimated figure:

GR! '=\/A X B

Traffie Growth Rate GR =Final adjusted figure:

\/'ER' X

Trend‘éf GDP/Capita of the Province Concerned

Resulis of the estimation are shown in Table 2-1-1,

Table 2-1-1

EROV

AY  Growth Rete of Population

TRAFFIC GROWTH RATE ESTIMATION

EQLIHQNTQN BELATAN KAB 5 HULEY BLINGAT UTARA

R et Sy s b T g S ) Y i 2N P it A S by o A R S P R T 8 A R S R A Yot e e L T b P i e ek e et

H 1.90 (4)

B)  Browth Rafe of Cultivated Area : 4,00 (Y
) Browth Rate of Rice fleld x .00 (%)
D) Hrowth Rate of Rice yvield rate 3 700 (%)
EY  Growth Rate of GDP / capita L bH.60 L)
al fAeometrical Mean ( A ¥ B ' 2,74 (L)
k) Geonetrical Mean ( C 3 D) ? 4,968 )
e}  Beowetrfeal Mean ( a o b ) £ 3.86 ()
tr UGeometrical Mean (¢ % E 7V H 5.22 (%)
TRAFFIC  GROWTH  RATE H 5.22 (%)
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. 2,1.2 Presgent and Futﬁre Traffic Volume

The future traffic volumgs on the Kabupaten roads in 1998 for the
Project life time of tem years were estimated by the following

formula :

i

Tn Te (1 + )0
Where 1

Tn : Future traffic Volume'n years later

Te Traffic volume in'1985

T

R

Traffic growth rate

The results are shown in Table 2-1-2 together with the traffic
volume in 1985. o
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EXISTING AND

PROV t KALEMANTAN BELATAN

KAB v HULU SUNGR1 UIARA

FUTURE TRAFFIC VOLUME

CERD e 1)

! mv_ml'es? {1985) ! RAIE ¢ AFTER 13 YEQRS (1998} ! CLASS
......................... S S s
LINK N0t HBL  BUS  TRUK  SPD TOTAL 1§ |  HBL  BUS TRUK- SPD TOTAL i
£ 05 . 36 &5 200 304 1 523 b 23 70 126 380 593 f 1IIA
2NN T | TR PO | 1T A T [ O | I I 7 & 111
LW W 42 1200 2 b S31 184 A7 Bl 233 420 !INIRA
i 30 b 0 1™ W | 5L S8 139 M5 A8 ) NIB-2
51 15 I 12 8 st smt N LI S VT N
k! 15 4 TS [ B R T 9% S L 8 2% 13 13 1 1e
7K 4§ 15 & VWY B L B Vi R Vi I I ) £
g ! B0 50 95 120 285 1 A1 155 97 B4 3 552 0 Inp
$ 13 12 17 M 9L s W B W M 1% | THE-2
19 1 B boooa5 158 235 0 S 15 42 126 306 485 ) THIRA)
i1 9% ¥ 80 W0 XY L Sy 184 47 M SE3 BB ! INIA
12 1 o2 12 65 24 286 ) St o188 2 176 M5 55 1A
13 1 ] & 35 15§ 183 VY SO 1% 12 88 298 355 4 111Re)
U 0 0 ¢ ¢ LI ) 0 0 0 - 0 0 LI
15 ! 15 I M % e smton & B Uy 120 1.ame-2
1} 72 L T 1 L T T S SR 1. g 31 83 153 ) He-2
17115 O TR 1 ML 5w 8 -3 128 132 I
8t 13 4 1 82 WP sun B3t 13 128 1 1e-2
19 ¥ q @ 7 82 s - a8 33 M7 159 110882
20 1 is 3 [T 771 st R 8 - 31 13 0 IB2
2} 9 9 0 B 3.0 5.2 4 0 P 0 48 25 ue
2 | 15 1 RN Y SRR Y N 9 O R 8 21 120 424 112
73 | &3 iz 42 .m0 230.F 5l 1 23 8l S583 507 1. 1Mn
r I 1 0 ' TR A N A 14 0 B39 4 1ae
5t 10 ] 20N WLEWLO 0 £ 43t
2% ! 8 ] ] (DI PRI N 2 A T 0 | I O O T
o 3 0 - W otsn £ 0 2w noui
8 ! ? 00 5 % 312 osm o q 0 100 - 9 42 %1182
i R 2 0 ) 4 41 5.7 5 0 0 # 8o
30 ! 6 0 6 10 5 1571 ¢ 0 ] 0" 10 1L
kI I § ] 2 U 12 1 570 8 0 § 7 731
7t [l ] 7. 1 10 1 520 1 | 0 i 14 19 Ve
1 ] 9 0 0 0! 52! f 0 ] 9 0 I IHE
o 3 ¢ 5 7150 ¢ b 0 YA 1/ 14 4
£ §5 20 b0 2200 MY U s L 184 7 16 426 560 1 U3IR
L] q 0 0 0 0 ¢ 521 1§ 0 ] 9 0 ¢ ! e
ot ] ] 0 0 0 ! 577 0 0 0 0 0 4
w0 0 0 0 9 1 52t ] 0 ] 0 o 1 HIC
b 0 0 ] 0 01 AN} 0 0 0 0 0 ' HIC
[T 10 0 5 03 304 s 9. o T Y I 1118
4t 2 ] 0 { 1150 ! 4 0 0 ] A
2.1 & 0 71 131 5% 12 0 { 1925 1 e
13} 12 0 ' B | B ) S T 0 B 48 56 ! 1118-2
T 0 ] 0 0 0 ! 421 i 0 0 ] 0 0 THE
a5 ! 0 b ] 0 0 ! 5,71 ! 0 0 0 0 9 11l
i | ? ] ¢ 10 T | 0 0 19 (LRI O 4 i
47 ! 3 0 0 to g ! 52 1 b 0 0 ] 161 111C
8 | 7 8 700N I ) H 0 i 7 &1 1 IC
9 ! 0 ) 0 0 ¢ ! 5.21 9 ) 0 0 o e
50 | 0 0 0 9 ¢} 5 0 ] 0 0 0 e

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



Table 2-1-2 (2)

- LSPD 102)
! INVENTORY 11985} 1 RATE % AFTER 13 YEARS (L1998} 1 TLASS
iieduiolebeie b it T TR kAt Al it B e e e S
LING MO § HAL 805 TRUX  SPD YOTAL ! b HBL  BUS  TRUK 5P TOTAL !
‘‘‘‘‘‘‘‘ A L T R A 0 e e - e T M s T T e ——
0 0 -0 6 61 5nm! o ¢ 0 0 0 ¢ uIc |
52 1 ¢ o0 6 o 0P s™MI- 06 0 0 0 0 FIND |
3 6o ¢ 0 -8 0} 52! o ¢ 0 0 0 HINC
5 e 0 0 0 0t &N 6 0 0 ¢ 0 VIND }
I T R O (A A 1 A A B3 107 M1} IIIR-2
5 1 20 L w8 s 4 LI S | A (N £ 1
85 o 0 0 5 315zl S S I gt
5t (N N 31 s 0 0 0 i0 6o
5 1 o ¢ 0 s WA EBI 0 0 0 ¥ 4 LI |
b0 0 ¢ 0 30 2B 57 g0 0 W 48 LINE T
T 20 2 1 %M 4 0 $ 15 7 e
42 1 ¢ o ¢ W B! AR 09 o 19 f0 e
B3 2 9 - I LR N A 4 0 2 4 3 orInc
81 o e 0 0 01 5T 0 6 ¢ 0 e i
85 I 2 § B o152t 6 0 4 10 W LU
L N T T A Y A S A I R (N 1
87 | I I B 1 ¢ 0 2 10 8 !EIC b
w8 W % RS R2L e8 12 89 8 262 1 LIl |
1 13 0 8 5 - Mg Loo® 0 1 97 93 )lB2d
0t L T 2 I 1Y 2 O R D T A 1 1A
o 0 6 0 0 0} 5 o 0 ¢ 0 0 FHINC
72 %\ 4 48 &2 Me R 148 B9 1200 29 b IHB-
Yoo 0 40 75 88 U SZ; Y 3. 0 19 45 132 i lHe-2
AT U S R L I L O R T A T L SRR U
BLE 0 2 te0 BS54 0¥ I 165 182
/R T I T [ § oAt st W™ 0 19 8 &7t
n 8 0 0 0 0t 52! 0- 0 00 ¢ tIHE
£ R R T [ O A 1 S R | T [ | - 2 1
L 0 0 0 0 0 L5 9 4 0 9 ¢ e
B0 0 0 0 L R ) o0 (. N I 1
[ ¢ 0 0 0 0t 5% 0 Y 0 tiNc |
VI I 0 b 2 17 osw &80 2 3ome
83 ! 20 2 % 4} osnmod L O T (A A N 11
MEow 0 3 0 WA D bW & ot
85 ! o 0 0 0 01 52 1 0 ¢ 60 0 fIHC 1
B ! o 0 0 0 0 s ¢ -0 o ¢ 0 I
87 | 20 4w st Al ¢ 0 B3 3 orum
PERCENT | 21.81  4.69 15,31 58,20 | P 2081 A9 15,3) 56,20 !

PROV ¢ KALTHANTAN SELATAN

KAB 3 HULY SUNBAT UTARA

24-28

EXISTING AND FUTURE TRAFFIC VOLUME




2.2 Benefit

2.2.1 Benefit Estimation Method

Generaily,  gstimaﬁipn. of the benefit on each Kabupaten road due
to tﬁe:PrOject.was made by analyzing the direct benefit 1.e. the
voC reduction’ benefit, which was estimated by comparing "with
project" and "without;ﬁroject”-based-upon the future traffic volume
on the road. Howeﬁer for the following road links it was decided
to estimate the 'indirect beﬁefit _througﬁ .the producer's surplus
benefit, '

a) Road links with preseﬁﬁ traffic volume (ADT) less. than 60
equivalent 4-wheel vehicles.
b) Road .links with no 4-wheel vehicle operation at present.

The indirect benefit was changed into the future traffic volume

and the VOO .reduction benefli was estimated.

The VOG adopted fcf the estimation is shown in Table 2-2-1.

Table 2-2-1 “VEHICLE OPERATION COST ON KABUPATEN ROADS
N ‘ ‘ ) (KM)
SURFACE CONDITION = SEDAN BUS  TRUCK'  MOTORCYCLE
ASPHALT cooD 104.7 86.2 85.4  15.9
Fair 125.5 101.0 98.0 18.2
Poor © 16441 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 2101
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
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2.2.2 Benefit

. The benefit 'eﬁtimation was carried out  for each Kabhpaten road.
Table. 2-2-3 shows a sample of the result of benefit ‘estimation.
“In the table "surplus" and "VOC! shbw.thg estimation methdd_utilized
and 111 A, III B~1, III B-2 and III € show the road elassification.

Table 2-2-3
RESULTS OF BENEFIT ESTIMATION

KABUPATEN - ¢ HULU SUNGAT U.TRR‘H
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Chapter 3 ENGINEERING

3.1 Design Criteria and Specification

3,1.1 Geometric Design Critéria"

3.

1.

Currently a._ﬁechnical standard for improvement of Kabupaten vroads
i.e. PETUNJUK‘ TEKNIS TINPRES PENUNJANGAN JALAN KABUPATEN, TAHUN
1984-1985 is established by Bina.Marga.

The geométric design criteria in'the gbbve standard are recomﬁeﬁded
to be adopted in general for the Pfoject. Following discussions
with Bina Marga, exceptidns to this are allowed for Pavement width
and pavement Ltype to minimize the construction cost of the Kabupaten
road improvement, if necessary. The geometric deéign criteria adopted

for the Project are shown in Table 3-1-1. The typical cross sections

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

Loading Specification

The LOADING SPECIFTCATIONS FOR HIGHWAY BRIDGES BY DIRECTORATE GENERAL
BINA MARGA is used in principle as the basic specification of loading
and the TECHNICAL STANDARD FOR KABUPATEN ROADS compiled by Bina

Marga shows fthat the desﬁgn live load for bridges on Kabupaten roads

‘is 70% of the Bina Marga live  road. llowever, after discussions

with Bina Marga the foliowing loads were decided as the design live

loads for the étandard bridges of.Kabqpaten roads:'

a. 50% of Bina Marga live load (hereinafter BM S0) is applied for

concrete and timber bridges on roads of 11l A classification.

b, 10-ton truck load is applied for timber bfidges on rtroads of

11[ B-1, TII B-2 and IIT C clgssification.
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3.2 Pavenment Design

3.2.1 Design Conditions

From the engineering data pfépared by the Kabupaten it is noted that
the pavement structure of the Kabupaten roads geems to have been
determined without adequate designs, therefore the Kabupaten roads
' generally have insufficient capacity. The standards generally used
for highway pavementhdesigﬁ-such'as'Roéd Note 29, Road Note 31 and
AASHTO are not suitable for Kaﬁupaﬁen roads with small traffic

volumes and loads.

Therefore formulae suitable for the pavement design of Kabupaten

roads are recommended as déscribed_in Chapter 5 of the Main Report.

The following are important factors for the design of pavement

thickness.

1) Design Traffiec Volume

As the pavement thicknmess is designed for each road classification
the design traffic volume of which the target year is 1998, is

adopted for gach classification as follows:

Road Classification -+ Design Traffic Volume (vpd)
ITI A 1,000
II1 B-} © 500
I1X B~2 200
111 ¢ 50

2) Strength of Roadbed

The CBR value of the existing rocadbed is a very important factor
for the pavement design but no results are available from CBR

tests on the Kabupaten roads.

CBR of the laterite is generally 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

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

Kabupaten roads.

Fig. 3-2-1 PAVEMENT STRUCTURE
L {cm)
o ROAD CLASSIFICATION =
11 A ' Hig-~1 . me-2 uc
w
G - .

#

' SURFACE DRESSING {ASPHALT)

.

(T

BASE COURSE {GRUSHER - RUN)

SUBBASE COHHSE[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 KaBupaten'roads in the Project Avea that it 1is very difficult
to _prepére an  individual design for each bridge. Therefore,
‘standardization 1is recqmmendéd as being necessary for the bridge

design with cqnélusions as deseribed below.

(1) Bridge Type

1) Superstructure

A timber beam bridge (hergqinafter timber bridge has been
finally selected regérdless of road classification by the
agteémeﬁt of-'Bina Marga éfter- studying the actual rurall
condition of bridge counstruction. Fig. 3-3-1 shows the

cross section of the standard type.

2) Substructure

Taking accountn;bf the actual combinations of super and
substructure types mnoted from the field survey, timber
pile barts are recommended -as standard because of ease

of constructionand economy.
3) Foundation

There is mno 'ihformation of subsoil conditions in the
inventory data.  However, timber piles of 20 cm diamenter
are generally recommended as piles of this type are in

common $se.

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

to be adequate'for the condition of the foundation materials.

(2) BridgeIWidth

The effective bridge width for the standard bridge has been
generally decided as 4.0 m throﬁgh discussions with Bina Marga

and considering the actual width of Kabupaten roads,
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 Fig. 3-3-1 CROSS SEGTION OF STANDARD BRIDGE
TIMBER BRIDGE
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3.3.2

(3) Span Length
The range of span 1engths are determined as:

Timber bridge: 3.0, 5.0 and 8.0 m

Qther Structures

Culverts and retaining walls shbwn in Fig. 3-3-2 and Fig. 3-3-3

are recommended as standard structures.
(1)  Culvext

The following two culvert types - have been adopted for the

tranverse drainage.

a) Reinforced concrete pipe culvert § 80 cmm

b} Rubble in mortar box culvert with RC slab 80 cm X 80 cm

(2) Retaining Wall

The following two types of retaining walls have been adopted
because 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 STANDARD CULVERTS
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Fig. 3-3-3. STANDARD RETAINING WALLS

TIMBER RETAINING WALL
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3.4 Se}ection of Equipment Types

From the results of comparison of twoe 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 . - . WORK TYPE

Equipment Intengive Earthwork, Base Course and
o ' Subbase Course

Labour lIntensive Surface Dressing, Drainage,

‘Bridge and Other Structures.
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3.4.1 Points to be Considered for the Selection

3.4.2

Full consideration was given to the following points in studying the

selection of equipment type.

q.

d.

Most of the comstruction 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 standing the heavy rainfall

and poor soil quality, Equipment for construction in ‘swampy
areas 1is congidered if necessary.

Uniformity of equipment types with existing equipment is
considered  to facilitate repair of - the equipment 1in the

provinciél 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 like to be improved are ‘scattered all over the
Kabupatens and therefore a low bed truck or equivalent is
necessary 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 gquipmént ‘has been decided taking into
consideration the construction wvolume and the combination of

equipmient in the main work.

Combinations of Equipment for Major Works and Maintenance

The combinations of equipment £for major works and maintenance are

listed in Table 3-4~2 and 3-4-3 respectively.
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Table

3-4-2

TYPES OF WORK

EQUIPMENT OF ONE WORK GANG FOR MAJOR

TYPE OF WORK

1. 8ite Clearing in Light

3

4

5.

74

EQUIPMENT REQUIRED

Bush

Excavation & Embankment

i) Normal Fill

{i) Fill by Borrow
Material

iii} Fill in Swamp

iv) Excavation to
Spoil

Subgrade Preparation

Subbasé Course

Base Course

Cement Staﬁilizing

Suyrface Course

Concrete

Buildozer 90 HP
Dump Truck 3.0 Tpn

Bulldézer 90 ‘HP

Vibratory Roller 4,0

Tén (D&T)

Bulldozer 90 HP
Dump Truck 3.0 Ton

Swamp Bulldozer 90 HP

Water Tank Trueck
4,000 Lty

Bulldozer 90 NP

Wheel Loader 1.2 m3

Motor Grader 75 HP

Vibratory Roller 4.0

Ton (D&T)
Motor Grader 75 HP

Vibratory Roller 4,0

Ton (D&T)
Motor Grader 75 HP

Vibra;ory Roller 4.0

Ton

1o

-

Portable Crusher/Screens

"30-40 Ton/H .

Motor Grader 70 HP
Bulldozer 90 HP

Wheel Loader 1.2 m3
Flar Bed Trugk 1.0 Ton

Asphalt Sprayer
850 Ltr

“I'yre Roller 8-15 Ton
Porfable Crusher/Screens

30-40 Ton/H

Concrete Mixer 0.5_m3
Water Pump 200 Lty/Min
+ Concrete

Vibrator
3.3 up

1-

=~
I-

-

1-

Wheel Loader 1.2 m3

Water Tahk‘Truck
4,000 Ler

VWheel Loader 1.2 m3

'Vibratory Roller

4.0 Ton (D&T)

bump Truck 3.0 Ton

Wakter Tank Truck
4,000 Lty

Tank Truck
Ltr

wéter
4,000

Water Tank Truck
4,000 Ler

Vibratory Roller
4.0 Ton {(D&T)
Road Stabilizer
Water Tank Fruck
4,000 Lty -

Flat Bed Truck
3.0 Ton

Flat Bed Truck

3.0 Ton

lHand~Guided Vibratory
Rolier 1000 Kg
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Table 3-4-3 EQUIPMENT OF ONE WORK GANG FOR MALNTEMAMCE

TYPE OF WORK

EQUIPMENT REQUIRED

Road

Bridge and Other Structure

1- Mctor.Grader

1- Tyre Roller 8-15 Ton

I- Hand~Guided Vibratory Roller 1000 Kg
1- Flat Bed Truck 3.0 Ton

i- Dump Truek 3.0 Ton

i- Flat Bed Truck With Crane 3.0 Ton
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3,5 Workshop and Laboratory

3.5.1 Policy of the Kabupaten Workshop

3,5,2

A workshop will be provided for each Kabupaten. The function of
the workshop is to cope with requests from_ tﬁe construction site.-
The main sérvice will be routine maintenance while the secondary
service will be light repairs which can be carried out by changing
parts. Dismantling and assembling of units which need setting or
gdjustment using special equipment or facilities will not be carried
out in the Kabupaten workshop. Such repairs are planned to be carried
out by the prbvincial workshop or the regional Workshop of Bina
Marga.

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

3) 'Storage and supply of spare parts

4) Operation of equipment including crushing plant.

Workshop Equipment 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

DESCRIPTION- QUANTITY

Upright Drilling Machine
Electric iland brill
Eleckric Portable Grinder

Pise Grinder

Engineer's Vice

DC Electric Welder with Engine Set

1
1
1
1
Bench Electric Grinder 1
1
1
Portable Hydraulic Jack, Screw Head 1
Hydraulic Jack l
Grease Gun

Suction Pump for 0Oil Recgvery

e NN

High Pressure Grease Pump

continued
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L% ]

DESCRIPTION : QUANTITY

'Mechahics Tool Set, Heavy Equipment

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

Drum Opening Spanner

Silicon Normal Charger

e

Tyre Changer Air Operated
Tyre Service Tool Set
Tyre Pressure Gauge
Automatic Tyre Inflator

Plug Cleaner and Tester

Mechanics Tqol Set, Large Vehicle
Portable Air Compressor

Electric Cord Reel, 15 A, 50 m
0il Measure, Polyethylene
Fuﬁne1'200 mm, Steel

Hand Truck (Cart), 4-Wheel

Nylon Siing, 10 ton

Chain.Block, 1 ton

HNNMM:—-WHMMHWHHI—‘H

Generator

Laboratory

For quality contyol 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 <characterisitic, compacltion 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 curing of concrete specimens.
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The proposed laboratory equipment is listed 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 (JI8 A1210)

CBR Laboratory Set, Mechanical (318 Alal})
Sand Density Apparatus (JIS Al214)
Aggregate Test Sieve Set

Portable Cone Penetrometer
Compression & Bending Test Machine
Cylinder Mould (JI§ A1132, 1108)
Slump Test Apparatus (JIS A1101)

N S . T o S T e

To conduct the surveys necessary for road and structure construction
such as centering, profile leveling, cross section leveling etc.,

the surveying equipment listed in Table 3-5-3 recommended. .

Table 3-5-3 SURVEYING EQUIPMENT

DESCRLITION QUANT L'EY
Transit 1
Level 1
Staff : 3
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Chapter 4 CONSTRUCTION AND MAINTENANCE COST ESTIMATIONS

4,1 Unit Price

&L 1.

1

With regafd to the unit prices of materials and labor, the data were
COllected'erm ecach Kabupaten through Bina Marga. The collected data
vere compared with those of Jakarta using BAHAN BANGUNAN DKI-JAKARTA
MAY & JUNE 1985 complled by PUSAT TNFORMASI TEHNIK PEMBANGUNAN, and

then finalized.

Unit Labour Price

The wunit labour prices of Kabupaten Hulu Sungai Utara and other

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

- Table 4-1-1 UNIT LABOUR PRICE

. ‘ _ (Rp)
RABUPATEN MAN SKL CAP  MAS  LAB DRIV  OPE.

LAB
Tanah Laut 2,500 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 2,250 - 2,500 1?500 1,750 2,500 3,000
Kulu Sungai Tengah 2,000 1,750 2,500 1,500 1,250 2,500 3,000

Hulu Sungai Utaras 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 4 Mandur

SKL TLAB 1 8killed Labour

CAP : Carpenter
MAS + Mason

LAB + Labourer
DRIV : Driver
OPE : Operéter
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4.1.2 Unit Price of Materials

Tahle 4-1-2 shows the unit price of materials for Kabupaten Hulu

Sungai Utara tdgether with for other Kabupatens in Kalimantan Selatan

Province;
‘rable 4-1-2 (1) UNIT PRICE OF MATERIALS
o . N (Rp)
MATERIAL UNIT TANAH KOTA BANJAR BARITO TAPIN
LAUT BARU KUALA
Bitumen L 275 375 300 300 275
Asphalt oil _ L 700 750 700 750 700
Gasoline L 250 250 250 250 250
Sand u3 5,000 12,500 6,000 12,500 4,500
Cement bag 4,000 5,300 4,500 5,000 5,000
River Stone u3 5,000 12,500 7,000 17,500 10,000
Steel moulds Set 8,000 8,000 8,000 8,000 8,000
Timber _ M3 60,000 150,000 80,000 200,000 80,000
" Paint - L 4,000 3,500 3,000 2,000 2,500
- Reinforcing Steel  Xg 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 (2) UNIT PRICE OF MATERIALS
| | (Rp) .
HULU HULU' "SUNGAT
MATERIAL ~ UNIT SUNGAT SQNGAI UTARA TABALONG AVERAGE
SELATAN TENGAH
Bitumen L 450 300 300 300 385
asphalt oil L 800 700 700 700 925
Gasoline L 250 250 250 250 250
Sand M3 5,000 5,000 i,ooo 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 3 75,000 75,000 80,000 90,000 132,758 -
Paint L 2,100 2,000 2,750 2,500 2,573
Reinforcing Steel Kg 1,000 1,000 750 1,000 940
Tying Wire Kg 1,200 1,200 1,100 1,200 1,897
Equivalent Royalty M3 250 250 250 250 -
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4.1.3 Hourly Eduipment,cost
The'hourly equipment cost for Kabupaten is shown in Table 4-1-3.
Table 4-1-3
HOURLY EQUIPMENT COST

FROV INCE
KABLPATEN

KALIMANTAN BELATAN
HULL} SUNMGAT UTARA

{ UHIT 3 Rp ) {4685
“““““““““““““““““““““ e - T e e e Lt A byt bl W o bl 8 il o b o kel “

CODE  EQUIPHENT NAME TLASS L0 LOGAL TOST 3123y (¢ FORELGN COST ¥ T0TAL
NG . ORHERSHIP GPERATION SUB-TOTAL OBNERSHIP OPERATION SUB-TOTAL Cos1
‘Bulldozér o R WO13,38 13,60 1,768 . 1,024 8,793 2,410
Belldozer fRipper 120 HP 255 14,393 14,b4R 8,500 1,575 10,075 24,123
“Swaep Bulldozer 120 Hp 7 14,636 14,903 8,87% 1,646 10,325 25,428
Bulidozer : 90 Hp 148 9,004 %,152 4,914 547 3,961 14,713
Bulldozer (Ripper 20 AP : 159 9,59 9,733 5,300 9z 6,282 16,015
Bulldozer 63 HP ’ $05 6,044 6,649 3,00 i 3,951 10,410
Bulldozer/Ripper b3 e 15 6,993 1,108 3,819 708 £,527 11,835
Swarp Bulldozer 90 Hp 59 9,384 9,743 5,288 . 979 &,263 15,006
Swagp Bullduzer 85 H 122 6,924 7,086 4,049 150 4,799 11,845
Matar Brader oW 08 M8 H,689 &MY 282 8,201 19,810
Hotar Grader R 7,87 8,01f 47170 05 5,604 13,678
Hotor Grader 65 HP 12% 5,718 7,047 4,300 95,097 12,144
foad Stabilizer ¥=1850 an 258 3,381 3,68 8,5 A 9,018 12,457
Vibratory Rotler 4 tom B7 3,443 3,530 2,900 382 3,252 &,812
Napd-guide ¥ib, Relier 1000 ¥g 58 b17 585 850 29 879 1,564
Tire Rolter -~ 8-15 ton % 7,726 7,820 3,104 102 3,208 11,078
Vibratory Roller T -4 ton a7 R LER 3,930 2,900 . |2 3,28 6,812
Hand-guide Vih. Roller 600 Ko - 48 477 510 400 20 620 1,090
Rough. Terrain Crane 10 ton 02 13,312 13,61 10,08 T 10,783 M
Hydraulic Excavator; Bheel 0.3 a3 124 8,015 8,249 4,109 a4l 4,650 12,989
Hheel Loader 1.2 83 A1 8,87 8,888 1,019 325 1,74 16,832
Hhee! Loader 0.3 3 & 3,033 3,104 2,269 Yit) 2,568 5,672
Hater Tank Truck 4600 1tr, | 70 2,978 3,045 g58 126 988 §,033
Fuel Yank Truck 4000 itr, 1! 2,982 3,053 882 124 1,003 4,056
Duep Truck : 3.0 ton g 3, 3,819 1,469 02 1,671 3,490
Flat Bed Truck with Crane 3.0 ton 32 3,222 3,214 | Y1 A V¥ 1,844 5,118
Dupp Loader Truck : 12 tan fs 19,976 20,085 3,837 126 3,93 24,049
Dusg Truck 5.0 ton 174 5,120 6,294 2,189 302 2,491 8,787
Flat Bed Truck 3.0 ton i7 2,197 2,814 963 il 604 3,418
Partable Erusher/Screening  30-40 t/h 564 22,558 23,122  18§,B00 2,478 - A,218 44,400
Concrete Hixer 0.5 83 32 2,48 2,851 9,400 - 419 5,819 8,670
ﬁater'Punp 200 1/ain 16 274 292 198 b 194 484
Concrete Yibrator 334 & 240 284 [ 2 75 m
Asphalt Sprayer 830 itr. 82 f2is] 947 1,019 140 1,159 2,024

________________________________________________________________________________________________________________________
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4,2 Unit Conetruction Oost by Woxk Type

4,2,1 All Works Except Bridges

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

results are summarized in Table &4~2-1.

.Table 4-2-1 UNIT COST BY WORK TYPE EXCEPT BRIBGE WORK
CFROV ¢ EALIMAMTAM -BELATAN  KAB @ HULYU SUNGAT UTARA
{fip}
CTTEM UNIT - 1LCAL FOREJGH oAt
Site Clearance in Light Bush al 154 3 243
Subgrade Preparation ' el i) i 32
Horaal Fill I | 1,698 863 2,561
Fill in Swamp o al 2,531 1,082 3,509
Noreal Excavation to Spoil B 995 52 1,517
Sub Pase Course ) sl 3,221 1,347 4,568
Base fourse 0l 5,405 2,99 8,704
-Shaulder . 82 295 Ha §4
fisphalt Patching - a2 3B - 37 5,198
Surtace Dressing (5ingle) Y 1 SR 1,200
Burtace Dressing lDoublel - i el 767 - 236 1,693
Earth Drain - ' w1y 119 1,036
Earth Drain in Swaep (by aachine) -l 1,210 L1 1,684
Pipe Cojvert D80ca ' ] 8,708 43,41l gty
Kasonry Culvert {BOx80cal 8 42,536 37,084 100,422 -
‘Retaining Wall and Hing Wall {Tisber) [v4 10,216 pil 10,442
Retaining Wall and Hing Wall' (Masonry) 83 46,225 - 11,868 58,093
.Gabian Protection ' g 13,482 120 14,602
Hanua! routine maintenance of road Ke 153,768 1,28 161,016
Routine saintenance of earth road Ke 4,03 37,904 132,817
Routine saintenance of gravel -road ke 192,232 88,047 280,279
Routine aalntenance of asphalt road K 361,900 132,180 519,400
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4,2,2 Bridges

- The unit construction costs by bridge type including the cost -of
Qemolition of existing bridges are shown in Table 4-2-2,

Table 4-2-2 ' BRIDGE GOST
FROV EALTHANTAN BELATAN EAR  HULY SUNGBATI UTARA

ARp}

I TEN A LOCAL FORE IBR T0TAL
Superstructure {1imberiSpan 3s;10T) a? 38,006 3,2 42,678
Buperstructure (Tisber)Span 3a;10F) 82 43,045 8,209 7,454
Superstruciure (FieberjSpan AnpioTi nl 97,019 5,909 £2,540
Superstracture (TinberiSpan JagBHS0) #? 48,192 §N3 - 52,908
Superstructure {TinberjSpan SeyBH50) gl 32,610 3,107 51,71
Superstructure {TiaberiSpan 8;BH50} a? 65,123 b, 485 73,188

- Buperstructure {Concrete;Span 3a;BH30} uwl 46,213 n7,41% 133,692
Sugerstructure (ConcretejSpan SayBH50) 82 47,486 7921 145,213
Superstructure (ConcretetSpan Bay BH50} nl 49,245 104,131 59,376
Superstructure 1Concrete}Span]OajBHS0) a? 53,983 120,304 174,364
Superstructure tConcrete)bpanide;BH301 L7 8,444 181,403 200,047
Substructure {Pieryfor Tisher}i0T) Mo 338,631 35,424 374,055
Substructure (Abutjfer Tisberjlon) = ° HD 940,831 . 163,052 1,123,983
Substructire {Pierytor Iiﬁher;ﬂﬁﬁﬂi Ho 498,037 32,40 550,444
Substructure (Abutyfor Tiaber;BH50) Ho 1,081,276 181,784 - 1,253,040
Substructure (Pierpfor ConcreteyBie) ND - 1,796,331 477,460 2,275,4M2
Substructure {Abutjfor Concrete;BHION HO 3,718,728 999,497 4,718,222
Deaolition of Bridge (Timber-)Tisber) #? 16,970 1,462 12,432
Derolition of Bridge (Tinber-Mentrets) Y] 10,970 1,462 12,432
Deaotition of Bridge (Concrete) 52 82,929 &8, 697 151,426
Naintenance of Tinber Bridge [Hewl nl 7,240 1,176 B, 416
Haintenance of Cencrete Bridge Hew) LH 1,794 2,750 §,584
Haintenance of Tinber Bridge (Exist) n? 749 2,432 7,928

Haintenance of Goncrete Bridge [Exist) 8l {4,232 2,102 b, 434
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Chapter 5 RESULTS OF ECONOMIC FEASIBILITY EVALHATIDN

"5 1 Preliminary Screening

The road links to be iﬁprOVed should be effective . for development

of the Project Area. The road links where improvements were assumed

to be inefficient for development of theqProjecﬁ Area were generaliy

screened ont using the following cut-off criteria.

(1)

(2)

(3

(47

(5)
(6)
(N

(8)
(9)

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

with the trunk road network,
Roads not connected to the network at any point

Unpreferred roads, due to poor suitability for transportation
compared to other existing alternative roads serving the game

purpose.

Road in good condition according to the Bina Marga road inventory
which 1lists improvement projects <carried out in the last two

or three years
Roads with asphalt surface in good condition
Urban roads, except,those forming part of a lomger route

Roads serving siﬁgle.large organizations rather than the general

public
Roads with no inventory data

Kabupaten roads also assigned as provincial roads

The road links to be screenmed out in Kabupagten Hulu Sungai Utara are

shown in Table 5-1-1.

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

KABUPATEN : HULU SUNGAI UTARA

CRITERIA NO ROAD LINK NO

(6}

(8>

01,02,03,04,05,06,07,08,09,10,11,12,15,16,17,18,
19,20,21,22,23,24,25,27,28,29,35

14,26,36,37,38,43,44,45,49,50,51,52,53,54,70,71,
77,78,79,80,81,82,83,84,85,86,87
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‘5.2 Evaluation

5.2.1 Primary Analysis

5.2.2

5.2.3

The Kabupaten roads were classified by using the future traffic
volume on the road links in 1998. The primary analysis of the IRR
was carried out using the construction and maintenance costs. 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 Analysis

From the infeasible road links evaluated by the primary analysis,
road links where the IRRs were between 1% and 104, i.e. road links
which could becone 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
where these IRRs were then more thgﬁ lOZ_'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 secondary analysis are shown in Table 5-2-2.

Ranking of Feasible Road Lipks

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 fanking of feasibie 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 (1) RESULTS OF PRIMARY ANALYSIS

FROVIMGE ¢ KALIMANTAN SELATAN KABUFATEN HULL EUNBA) UTaRA

LINK N LEMETH Ci.aBsS IRR (%) REMARL
& 15 Em Irea 70,446 Surplus
=5 7 1114 47.848 VOO
19 2 Km 111B-2 44.483 voe
1o t 1<m TIIE-1 44,057 VDG

3 1 Em 1t1p-1 - 41,744 Voo

2 t K I1IA I8.417 vie

& 12 #n 111B-1 370147 voo
11 1 km 1114 2b.927 voc -
bk 4 K ITIR-2 27.343 voe

23 2 Hm TLIN . 26,192 vot

3 1 Em [11B-i 23,596 voe

72 5 Km 111Pp-14 20.878 -~

2 1 Km Trip-i 19.035 VoG

hT 8 km  IIIB-{ 14. 254 Burplus
20 1 Km 11182 14. 344 Vo
7% 1t ¥m . ILIB-2 13, 689 Vo
74 7 Em 111g-1 10,571 voc
&5 3 ko 1119~2 CR.926 SHurplus
22 i ¥m [118-2 7,429 0 VD

43 8 Km - ITIB-t 4.0%1 - Burplus

1 1 ¥m IriA 2,108 van

5 i Em 1ig-2 i_Z}.GI!'?B ) VEIG

24 I En [Lic 0,078 Surplus
25 2 Em 1TIc 0. 078 Burplus
27 1 KEm 1LIC 0,078 Burplus
28 1 Em I1IC 0,078 Burplus
29 3 Km LiIe 0.078 Surplus
30 3 Em I11E 0.0748 Surplus
A1 2 fm 111IC 0,078 Surplus
32 2 Hm 13 919 0,078 Burplus
2= 2 Em IIG T0.078 Surplus
x4 5 Em 1ric .078 Burplus
& i Em TLIB-2 0,078 viaG .
10 3 K ITIC 0,078 Surplus
41 ! Em - ILIC - 0. 078 Surplus
472 2 K I11c 0.078 Burplug
44 I Em I1ic 0,078 Burplus
a7 T Em ITIC 0. 078 Burplus
18 4 Em INic . 0, 078 Surplus
7 1 Em I11B~-2 0, 071 voe
b G km I11B-2 - 0,078 Burplus
57 I Km I1iC 0,078 Burplus
it 7 kEnm 11IB-2 0,078 Buerplas
oY 9 km I1ic 0078 Burplus
Al 2 Em 1110 .078 Surplus
41 2 Hin G- 0,078 Burplus
b2 3 Em i - 0. 074 Burplus
15 1 im 1T1R-2 0,078 Vi

&4 4 ¥ 111E-2 0,078 Burplus
146 1 IEm ITIg--2 0,078 voe

R P A A % T N A B TR e e 1 e 2 b e e o S ot oy S ReTY Sk 8 ek b bond e £rm i s e b gl i S m o b i A G AR S
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Table 5-2-1 (2)  RESULTS OF PRIMARY ANALYSIS

. FROVINCE v HHLIMQNTAN BELATAN EARUPATEN  «  HRILL BUNBAT UThﬁﬂ

L INIEE NI LENGTH CLagg IRR{%) REMARK

L7 1 Km 1118-2 - 0,078 Vo

Y 5 Em PIIR-2 £ 078 Surpluas
1B 1 km Fip-2 . 078 voo
8 1 Em 1114 0.078 vac
7 1 Em Tire-2 0.078 VI
73 7 Em - 111p~-2 0.078 Aol

21 1 K IS RN G.078 Burplus
4 i M I11R-2 0. 078 Vi

7 12 #m 111R-2 p.078 Surplus

ke g e e et et i G B e i e MLt it i i e Mk At B o B o Ay TR B M A LN L A A B e LA Tk 5k R 8 S i e et ek b i ks el SO bk

Table 57r2-2

PROVINCE  +  KALIMANTAN BELATAN

KABUPATEN ¢+ HULL BUNBAT UTARA
LINK NO LENOTH  CLASE IRR{%)  REMARK
& & Km e 13,010  Burplus
1 1 Kn 11ip-i B 401 VOE
23 1 K e 7.62% VG
&3 @ 1 111B-2 3606 Burplus

RESULTS OF SEGONDARY ANALYSIS

L S M S i e i 2t e e ke e A e e i oy e e oy by ok B bt et L i PR A L8 S e L s LR R T AL P AR e by St Pt

RANKING OF FEASIBILITY ROAD LINKS

Table 5-2-3

KABLIPATEN ¢ HULLU BUNGAI UTARA

FROVINCE ¢ EALIMANTAN SELATAN
~ LLINIE LENGBTH [ WAL NPV B/C 1IRR REMAR
NO- : t1onoRp) (%)
bh 15 Km 111A F42090 4,045 F0.A0G Burpius
&1 12 m I111E-1 DIT7HO4 2.127 37.167 voe
35 7 Em- I1IA 123625 2,480 47,6848 vog
a7 B ITip-i 58135 1,281 14,254 Burplue
72 5 bkun it 2%001 1,382 20.878 voe
1% i Em 1i1p~1 18948 2.347 41.746 vig
10 i Em Iiig-1i 15857 2.3552 44,057 viG
23 2 Em I1IA 13253 1,570 2b6.192 Voo
12 1 Em Itin 12583 1.274 38,417 vac
11 1 Em I1IA 115684 2,019 Th. 727 voc
1% 2 Em IT1R-2 PE21 1.97783 44,453 vic
wis] 4 Fin 111p--2 278 {1.356 27.943 voc
3 b M ITIR-1 &2 1.585 23.5%hA v
2 1 Em ITTih~% 5891 {. 35 19.038 ViC
75 it Fm 11162 47334 1.081°  13.13685 viac
&5 8 km ITie 400 1.073 15,000 Surplus
74 7 Em 111E-1 2445 1, 01% i0.871 Ve
20 i Em iTip-2 99 f.0%1 14,344 vac
5L 38 Km 1507047
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Chapter 6 IMPLEMENTATION PROGRAMME

T 6.1 Implementétion Schedule

6.1,1

Project Cost

The total Project Cost for the Kabupaten- is composed of the cost
of construction and maintenance, suppiemenéation as described later,
and workshop, igbdratbry and survey equipment. ~ The totai Project

Cost for the Kabuﬁaten-is summarized in Table 6“1-1J

Table 6-1-1 . TOTAL PROJEGT COST (1)
KABUPATEN: Hulu Sungai Utara * . o

' (Rpx106)

. FORE TGN LOCAL

COST . CURRENCY =~ CURRENCY TOTAL
CONSTRUCTION 402 656 1,058
MATNTENANCE ) : _ _ 46 166 : 212
SUPPLEMENTATION 632 : ~ 632
WORKSHOP EQUIPMENT & TOOLS - -, 28 - 28
LABORATORY EQUIPMENT ’ 12 - 12
SURVEY EQUIPMENT - : 5 - 5
TOTAL e 1,125 822 1,947

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

6-1-2.

Table 6-1-2 TOTAL PROJECT GOST (2)

(Rpxz106)

- FOREIGN LOCAL

coST : CURRENCY CURRENCY TOTAL
GIVIL WORK _ 204 815 1,019
CONSTRUCTION & MAINTENANCE 848 - 848
EQUIPMENT _
SPARE PARTS 28 7 35
WORKSHOP /LABORATORY / SURVEY 45 - 45
EQUIPMENT ‘ '
TOTAL 1,125 822 1,947

The cost for civil work i1s composed of the cost of labour and

materials, operation cost excluding spare parts, indirect cost and

-transportation cost of equipment,
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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 foilowing criteria:
(1) Feasible road links

- Fe331ble road links from the primary evaluation

- Feas1ble road links from the secondary evaluation

{2} Road links selected from the engineering points of
view

{3) Road links selected because of basic human needs.
The road links finally proposed to be improved in the Kabupaten
are the 21 links with the total length of 95 km which is 38% of
the 251 km total 1eﬁgth -of Kabupaten rocads studied, The
proposed road links are shown in Table 6-1-3. '

Table 6-1-3 - ROAD LINKS TO BE IMPROVED

KABUPATEN : HULU SUNGAI UTARA

REASON FOR SELECTION ROAD LINK NO

Feasible )

- Primary 2,3,10,11,12,13,19,20,23,35,55,66,
‘ o 68,69,

- Secondary 65,

Engineering Point of View 30,31,58,59,60,63

Basic Human Needs -

As the table shows all feasible road links are proposed to

be improved,

8ix key road . links which are located at the strategic point
to complete the local road network consisting of feasible road
links or connect the national road with the provincial road,
these 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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Tabhle 6~1-4 ROAD LINKS TO BE IMPROVED BY YEAR

FROV 1 KALIMANTAN SELATAN AR+ HULL SUNGAT UTARA
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(2)  Road Links to Be Malutalped

4

It 1s desirable that all Kabupaten vroads are maintained.
Vuowever,'hecause of the 11mttéd budget it 1s inevitable that
gome road links in the Rabupatens will be left without
mﬂiﬂtenénce for the time beihg. The budget ahould be used
for thpée which are effective 1u producing more useful develop-
ment of the Kabupaten through tﬁe toad development project,

The. road links to be maintsined are finally proposed as shown
in Table 6-1-5,

Table 6-1-5 (1) ‘ ROAD LINKS TO BE MAINTAINED

FROV @ HALIMANTAN SELATAN EAR & HULU BUNGAI UTARA

L 1090Rp )

___________________________

LIMK  LENGTH  BA &0 il RB ASPHAL BRAVEL EARTH  TH  ARER AC  AREA  DBRIDSE  LOCAL FOREIGM  T0TaL
il {Ka) {1} Gl ) (Ked tke)  (Ked KD (&2} MO {&D) €OST - LO8T CoST COsT

...................................... A L 2 D B 1k el g e S e e - - -

1 1 530.¢ 300 20,0 0.0 [ 0 0 ¢ 000 0 0.00 ] 336 45 681
2 .1 450 30,0 B0 0.0 0 I 6 0 000 0 0,00 ¢ 346 93 Hl
3 Po50.0 30,0 200 0.0 { j 0 0 000 0 0.00 0 38 5 44t
4 | 0.0 5.0 2.0 0.0 Lo 0 0 000 0 0.00 0 53b 145 881
] i 40,0 10.86 30,0 0.0 l 0 0 ¢ 600 ¢ .00 0 136 143 481
b i B0 200 0.0 0.0 H 0 0 9 - 0,00 0 0.00 0 33b 145 681
7 1 80,0 20,0 20,0 0.0 | 0 0 ¢ 000 0 0.00 & 33k 143 81
A L4000 100 300 20,0 H 0 ] 0 0600 0 0.00 0 536 143 681
) I 0.0 200 200 0.0 I b 0 0 000 0 0.00 & 33b 3 681
10 1 6.0 40.0 50,0 0.0 i 0 0 g 000 0 0.00 0 934 [43 681
Il 1 0.0 MW 250 5.0 i 0 0 ¢ 000 0 0,00 0 33b 145 LE
2 1 60 30,0 50,0 0.0 t 0 0 2 .00 0 0,00 238 AL 203 9i¢
13 1 6.0 30.0 T70.0 0.0 9 H 0 0 000 0 0.00 0 L1 3 14
15 i 80,0 30,0 10,0 0.0 i 0 0 ¢ &0 ¢ 0.00 0 536 145 581
14 1 600 30,0 0.0 0.0 i 0 0 ¢ 000 ¢ 000 0 33b 145 L
n ? .0 535 w3 0.0 2 0 0 6 000 0 000 01,0 2% 388
20 1 0.0 &0.0 40,0 0.0 l 9 0 ¢ 000 0 0.00 0 3% 145 bitk
2 1 0.0 30,0 50.0 0,0 i ] 0 0 900 0 0.00 0 334 143 681
pi 2 0.0 700 200 10.0 1 0 0 ¢ 600 0 0,00 0 AL 1
2 3 0.0 267 0.0 L3 6 3 0 2 350 0 .00 I LN 362 1,436
25 2 0.0 745 #5500 0 2 ¢ 9 000 0 .0.00 0 &2 | a3
28 t 0.0 {50 800 5.0 0 i 0 ¢ 600 O Q.00 0 M 95 441
B 2 0.0 400 323 L5 0 0 2 7 1800 ¢ 0.00 278 17 138 435
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N

___________________________________________________________________________________________________________________________________

:  EALIMANTAN BELATAN KAR

BA 80 RU  RB ASPHAL ERAVEL EARTH TN AREA RC
)@ W Re Ke) (Kel N0 (a2} KO
0.0 450 350 0.0 0 2 0 1 100 o
0.8 M3 kA 70 0 2 35000
0.0 3.0 5.7 0.3 ¢ 3 0 0 000 0
5.0 75.0 0.0 00 0 ! 6 0 0,00 0
6.0 25 #3500 0 4 3 MO0 0
0.0 2.5 725 56 4 0 0 & 11200 0
0.0 I 664 00 0 0 0 B 4 1400 0
0.0 725 5 00 0 0 2 1 BLO0 0
38 45 4.5 LY 0 B0 5 2300 0
0.0 5.5 4.3 0.3 0 I 17 30600 0
9.0 17,5 . B4 0.1 0 0 B 15 3000 0
0.0 540 45,0 00 0 5 . 0 & J12.00 0
0,0 5.0 350 0.0 0 7 0 -3 bb50 0
S.7 §.9 30,0 1A 70 0 10 203,00 0
0.0 0.9 33 LB 1t 0 0 5 5600 0
0.0 850 W5 S 0 12 0 4 1L.50 ¢
748 . 35 BO RS0 0

Table 6~1-5 (2)

FRIV

LENGTH
(Ka}

— -
N—&J‘Hf_ﬂm”m“m-ﬁ-ﬂ-'—uﬂ.l\!

ROAD LINKS TO BE

MAINTALNED

e HULU BUNBAI UTARA

2463

AREA
a2}

0.00

{ 10008p }

BRIDGE  LOCAL FOREIGN  TOUAL
~ COST COST  €0ST  COST
13¢ " 251,012
M7 o,02 0 Lo 5,012

o 1,038 /1,34
(11 95 1
1,459 2,09 530 2,438
1412 2,982 52 3,83
139 2,088 W5 2,489
83 1,127 W5 1,4
2,362 4,552 1,31 5,893
2,988 5,337 1,3 b8
3,266 . 4,455 1,081 5,8l
L,112 2,569 1% 3,318
850 2,920 82y 3,14
2,085 5,271 1,508 6,789
556 4,312 - 1,731 - 8,043
1,702 5,437 1,561 &,9%
19,519 65,228 17,74% 82,917



6.1.3 Annual Construcfion and Maintenance-Gost

The annual allocation of fhe total construction and maintenance
cost - in. the three years programme for Kabupaten Hulu Sungai Utara
- is finally recommended as shown in Tables 6-1-6 (1), (2) and (3)

for the construction, maintenance and total respectively.

- The proposed construction cost is Rp 1,058 x 105 and maintenance cost

is Rp 212 x 106 which is approximately 17% o6f the total expenditure.

Table 6-1-6 (1) CONSTRUCTION AND MAINTENANCE COST
( CONSTRUCTION)
FROV 1 KALIMANTAN SELATAN EAE @ HULL SUNGAT UTARA
{UNIE ¢ tG00Rp
ATEH ClomB )y C1IBY Y RS0} L H9RLY (1892 ) 10T
LOEAL CURRENCY s 105,988 299,384 251,050 0 0 656,418 182.0%)
fwnership Cost ,286 3,813 3,483 0 9 8,782 { .31
Operation Eost 49,318 . 149,810 143,598 0 0 7% (5221
Haterial Cost 6,790 59,9bi 28,30 0 0 115,143 unsn
Labour  Cost 14,768 85,750 42,63) 0 0 108,047 11590
Cantingency 13,82 39,050 312, Hb 0 0 85,620 {1300
FOREIGN CURRENCY : 72,50 202,033 127,113 0 ¢ R0L,E7 38,00
Dwnership Lost 2,39 78,720 74,¥38 ¢ ¢ 183,050 (3481
Operation Cost 3,550 10,405 10,353 ¢ ¢ 21,550 U b1}
Haterial  fost 305 86,35 25,200 0 0 144,881 (36,01
Labour  Cost 8 0 0 9 0 S0 oo
Contingeary 9,460 2,352 1,580 0 0 52,392 (13.01
0001 COST s 178,512 501,447 378,143 0 0 1,058,092
Ownership . Lost 27,679 52,533 78,62 0 0 18,333 r.EN
Dperation Cost 52,068 160,415 153,993 0 0 367,206 (374
Haterial Cost 59,915 8,317 53,592 0 ¢ 259,84 (7.6))
Labuur Cost §4,766 44,750 43,61 9 ¢ 104,147 {9,871
Eantingency 23,784 61,402 §9,12% 0 0 {38,012 3.o0

¢ Contingency ¢ 151 ¥
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Table 6-1-6 (2) CONSTRUCTION AND MAINTENANCE COST

(MAINTENANCE)
FROV ¢ KALINANTAN SELATAN KAE  : HULU SUNBAT UTARA
CUNIT + 1000Rp |
ITEN CI988 S CI9RD Y (190> < AR9E> (192 CYOTAL )

LOCAL CURRENCY 0,502 62,609 73,187 0 0 165,290 (B3N
Qunership Cast w5 B 739 0 0. 1,35 {100
Gperation Cost 13,8 2,031 A5 6 0 4009 (RSN
Haterial Lost oM 3,631 1,02 0 0 9,3 (5.0
Labour  Cost 722 30,36 3b,182 0 ¢ B0 (4880

FOREIEN CURRENCY 8330 12,389 20,383 0 0 a0 12LTD
Onership Cost B3 15,253 9 0 WuE Us.9

Dperation -Cost 592 L2018 0 0 L7 (A
Naterial Cost [,178 3,067 3,489 0 0 7,350 (16,00
Labour Cost 0 ¢ 0 -0 0 0 16,00

TOTAL - COST BE® T8 93,570 0 0 212,208
Ounership Cost 8§78 13812 15992 00 33 U
Operation Cost 14,475 WA 33,92 0 ¢ 71,85 a0
Haterial ot 2,890 5,33 7,490 0 0 15,718 {790
Labour  Cost W72 30,33 34,162 0 ¢ 8,20 (8.0
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Table-6-1-6 (3) CONSTRUCTION AND MAINTENANCE COST

(TOTAL)
FROV. ¢+ EALIMAMTAN SELATAM AR . HULU SUNGAT UTARA
{ UNIY ¢ 1000Rp }
ITEN AR LU IR G ;12 S 1990 199y (i o 10TAL )

LOCAL  CHRRENCY. & - - 136,408 361,993 3N,237 0 0 822,716 (64.81)
wnership Cost 51 44N A2 0 ¢ 10,417 (130
Operation Cost b3, d0l . 177,841 173,863 ] 0 116,805 (50,71
Naterial Cost. - 18,502 43,592 32,43 0 0 124,507 0510
Labour Cost 29,408 77,084 18,793 0 ¢ 185,367 (22,528}
Cantingency 13,64 39,050 32,74 0 0 B5,820  (§0,4%)

FOREIEN CURREHLY 20,847 219,422 N7 4% ¢ it 147,780 (35,211

‘Qunership Cost 32,857 71,981 90,191 0 0 15,009 [48.01)
Operation. Lost 1,242 17,026 12,054 ¢ 0 B34 (430
Naterial Cost 34,303 87,043 28,689 0 il 152,035 {34.0%)
Labaur Cast 0 ¢ ¢ ¢ 0 ¢ tan
Contingency 9,440 26,352 14,580 0 o 52,392 {1L.74)

TGTAL [2[]51 ! 207,348 381,45 471,133 0 & 1,210,4%%
ﬂnnership Cost 34,428 95,405 4,613 ¢ 0 225,44 {7.70)
Operation Cost 67,343 {99, 867 197,91% 0 i} 133,129 (35.0%)
faterial Cost 42,803 152,655 61,082 0 0 176,542 (2L.81)
Labour Cost 29,488 77,084 718,793 8 ¢ 185,387  [14.4%)

] 0 139,612 (10.9%)

Contingency 73,284 63,402 49,324

( Contingency @ 151 ?
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6.1.4 Gonstructidn~an&?ﬂainfenaﬂce"EqpipmenEﬂGﬁSQ

(1) Required Number~of'Equipment

(2}

The required numbers of construsztion equipment for Kabupaten
Hulu Sungai Utara are estimated from the annual proposed

construction quantities as shown in Table 6-1-7.

The proposed numbers of equipment to be purchased are finally
decided considering the following number of ekiéting equipment

in the Kabypaten which are available for. the Project.
- Nil
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. Equipment for Road Maintenance
~ 1-Flat Bed Truck 3 Ton
b. Equipment for Bridgé Maintenance

- 1-Flat Bed Truck with Grane 3 Ton

Equipment Cost

The proposed construction and maintenance equipment and their

. purchase costs are shown in Table 6-1-8. In the Project the

supplementation cost or equipment cost supplemented is the
differenﬁe 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 RQUIPMENT

FROV  : KALIMANTAN HELATAN KAR  : HULL SUNGAI UTARA
e e SLE EXSUS () s o (<
BulldozerlR\pper w 5 -------- ;;; ------ ;;; ------ ;;; ------ ;65 ------ ;}_;; ““““““
-------------------------------- e e T
Swaap. Bu!ldnzer 200 ' 0 0,90 0.3 0,42 oo ;“;; *****
foar Grade O T
Hand qunda Vib. Rolter 'mh;;;) --------- ;1 -------- (-3—;0 ------ H} ------ ;):’; ------ ;‘(‘N-l ------ ;-;; ------
e Roller m 0 s s ow e om
sty Roller @0 w0 o om Lo om om
raiicator el @0 0 0w L o 6o aw
B T Y e T R
ek om0 o ow e om o
e w0 am ne on ow ow
e cdthiame 2 0 o o 06 060 ow
Thwaa m o om Le om0 o
Rt tuherfSereming 20 0 05 02 0. 0w oo
et e T T T T
Dt m 0 om 6o Lot 60 000
 towrste Vibrator T T T
bl ey om0 s Lo M 00 60

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

FROV ¢ HALIMANTAN BELATAN AR ¢ HULU SUNBAT  UTARA
{ 1000 8p )
" EQUIPHENT = NAME CLASS CIF (JAKARTA]  PUREHASE WD, PURCHASE COST
Bulldozer ' 30 HP 49,150 - -
Bulldozer /Ripper 90 HP 53,000 - -
Swanp Bulldozer 90 Hp 52,850 { 52,850
Swamp Bulldozer ' b5 HP 40,500 - -
Rotor Grader 75 WP 47,800 i 47,800
Road Stabilizer © W=1850 sk 83,950 - N

* Hand-guide Vib. Roller 1000 Kg 8,500 i §,500
Tire Rotler © 8-15 ton 31,070 i 31,070

- Vibratory folier (D4T) 4 ton 29,000 1 23,000
Vibratory Rolter 4 ton 29,000 - -
Rough Terrain Crang 1¢ ton - 190,400 - -
Hydraulic Excavatory Wheel 0.3 a3 45,100 | 1,100
Hhee]l Loader 1.2 83 . 70,200 2 140,400
Hater Tank Truck 4000 Ltr, : 12,730 i 12,750

~ Dump Truck 3.0 ton 14,700 14 205,800
Bunp Loader Truck: : 12 ton 56,300 - -

- Flat Bed Truck with Erape 3.0 ton 25,190 1 25,190
Flat Ped Truck 3.0 ton 1,275 2 22,550
Portable frusher/Screening 30-40 t/h 64,000 i 88,000
Concrete Niver e 0.5 a3 14,000 - -

. Water Puap . ' 200 1/ain b330 - -
Concrete Vibrator : 3.3 HP 749 - -

- Rsphalt Sprayer B0 itr. 10,200 i 10,200
Sarvice Car. 3 ton 1,600 i {1,400

o+ & Kheel Brive Vehicle 70 HP 1,500 i 17,500
tlotorcycle 100 cc i,100 3 3,300
PURCHASE COST  TOTAL 847,610

OKKERSHIP COST (FOREIGH) 219,029

EQUIPHENT COST SUPPLEHENTED 632,581
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6.1.5 Other Costs

Cost other items .includes the costs of workahop equipmeﬁt and tools,
laboratery test equipment and survey equipment which are recommended

in Sub-Clause 3.5. These total costs are summarized in Table 6-1-1.

6.1.6  Quantities by Work Type

~ The annual construction and maintenance quantities for all propoéed
road links are shown in Table 6-1-9,
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Table 6-1~9 CONSTRUGTION QUANTITIES FOR ALL

PROPOSED LINKS

ROV s EALIMANTAN SELATAN KAR ¢ HULU SUNGAT UTARA

PLEN URIT ¢ 1988y 41989 CH9RO Y 1991 (1992 (TOTAL D
Stte Clearance in Light Bush u} 0,00 200000 AU ¢.00 0,00 200000
Subigrade Preparation LY, 36000.00 20480,00  110700,00° 0.00 0.00  267180.00
Naras) FiH 8} 0.00 0.00 0.00 0. 00 0,00 0.00
FiL} in Swaep N\ 0,09 B20,00  15075.00 0.00 0.00  23295.00
Norsal Excavation to Spol) ul 1272.00 482700 4064, 00 0.00 4.00 1494308
Sub Dase Course &l $517.20 134t6.00 §2609.00 .00 0.00 N
Base Course - ' "3 3540.00 7080, 00 5520. 00 0.40 0.00 15240, 00
Sheutder Y, 36000,00 13500.00 1650000 0,00 0.00  Z0B000.00
fsphalt Patching . w2 803,00 14,00 725.00 0.00 0.00 1942.00
Surdace Dressing (Bingle) a? 5400000 5000000 48000.00 0.00 0.00  177000.00
Surtace Bressing {Double! 82 0.00 67566, 00 0,60 0.4¢ 0.00  47500.00
Earih Drain a 0.00 0.60 400.60 6.00 0.00 §60. 00
Earth Drain in Swamp {by machine) a} 9.00 23800, 00 37500.00 .00 0.00 63300.00
Pipe Culvert DB0ts & 0.00 0.00 0.00 0.00 t.00 0,00
Hasonry Cutvert {80x80ca) 8 0.00 0.00 3,00 0.00 0.09 5.00
Retatning Hal) and Wing Hakl {lisber) nt 0,00 0.00 50.00 0.00 0.{¢ 50,00
Retaining ¥all and ¥Wing Mall {Hasenry) ai 0.00 100.00 100,00 0.00 0.00 200,00
Gabion Protection u3 0.00 0.0 0. 00 0.00 0,00 .00
Supgrslruclure.Ifisber;SPEu Isy 101} Y] 0.00 0.00 0,00 0.00 0.00 0.00
Siepersiructure (TisbergSpan o3 107} ¥4 0.00 0.00 0.00 0.00 0.00 0.00
Superstructure {Timber;Span BajlOT) 8] ¢ 9.00 0.00 0.90 0,40 0.0 0.80
Superstructure {TiaberSpan 3m}BH50) a? 0.00 0.00 0,00 ¢.00 0.00 0.02
Superstructure {VimberjSpan 5wy RES0) al 0.00 0.00 %00 0.00 0.00 1.00
Superstructure {TiaberjSpan BajEH50) LY} 0.00 0.00 0.00 0.00 0.00 ¢.00
Superstructure {(ConacretejSpan YnjRH50I LY 0.00 Q.00 0.00 0.0 0.00 0.00
Superstructure {foncrete;Span SaiBHI0 a2l 0.00 0.00 0.00 0.00 0.00 0.00
Syperstructure {Concrete;Span 8a;BH30} 02 0.00 0.00 ¢.90 0.00 0.00 0,00
Superstructure (foncreteSpanioa;BHS0} a2 0.00 0.00 0.90 0,00 0.00 0.00
Superstruciure [(Concrete;SpaniSa}BHS0} ] 0.00 0.00 0.00 0.00 0.00 ¢.00
Substructure (Pierifor Tinberjl01) i} 0.00 0,00 0.00 0,00 0.00 ¢.00
Substructure {Abutyfor Tisbery10T1 . K 9.00 0,00 0.00 6.00 0.00 ¢.00
Substructure (Pierjfor Jiaber jBH5D) Ko 0.00 0.00 0.00 .00 ¢.00 0,00
Substructure {Rbutifor Tisber;BHIM HO ¢.00 .00 0.00 0.00 0.0¢ .00
Substructore (Pierjfor Concrete;BNS0) i} 0.00 0.00 0.00 .00 9.00 .00
Swbstrecture [Abutifor ConcretosBH50) Ho 0.09 0.00 0.00 0.00 9.00 ¢.00
Desclition of Bridge {tieber-)Tinber} a2 0.00 0.00 .00 400 0.00 0.00
Derclition of Bridge {Jisber-)oncrete) w2 9.00 0.90 400 .00 0.00 0.00
Demolition uf Bridge {Concreltel LY} 0.00 0.00 0.00 0.00 ¢.00 0,09
Hanual rautine maintenance of road Ve 60,30 117.00 136,00 0.00 ¢.00 313.50
Bouline saintenance of esrth road ¥a 175 17.00 §.eo 060 0. 0 §2.13
Routine maintenance of gravel read Ka 23.50 17,00 33.00 0.00 0.00 123.50
flouline maintenance of asphalt road e 22,95 53,00 72.00 0.00 0.00 147,25
Kaintenance of Tisber Bridge (New) r? 9.00 0.00 .00 0.00 0.00 0.00
Naintenasce of Concrete Bridge tHewd ul 0.00 0.00 0.00 0.00 0.00 0.00
Haintenance of Timber Bridge tExist) 'Y 908.00 1833.75 1809.00 0.409 0.00 1550.73
Haintenance of Concrete Bridge {Exist) a? .00 ¢.00 ¢.00 0,60 0.00 0.00
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6.2 Organization and Construction System

6.

2.

$.2.1

2

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 cnnsidered

as a responsible agency for the actual execution of the Project.

According to instruction letter dated June 24, 1982 Ref. No. 620/975-
/BANGDA, the Project Manager appointed by the Bupati will be respon-
sible for the operatlon and malntenance of the equipment. According-
ly the Equipment Coordinator appointed from the staff of the Regional
Public Works (Kantor Wilayah) by Bina Marga as a coordinator between

‘the Governor and the Bupat1 will be responsible for delivery, effec~

tual utlllzation and maintenance of the equipment.

The standard organization of DPUK consists of 2 minimum of four
sections, i.e. Road Section, uquéing and City Planning Section,
lerigation Section and Administration Section. For execution of
the Project it ~is srrongly recommended that the structural
ofganization of DPUK is established, It will be necessary not
only to organlze new sections but also to reorganlze the current

structure through a review of the roles and responsibilities of

each inter-related section,

- It is recommended Lhat the workshop is newly organized to consist

of three sub-sections, 1i,e. maintenance and repair of equipment,
operation and materials, and administration to execute Lhe main

tasks described in Clause 3,5,

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

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

Construction System

For the construction of Kabupaten roads with a ten year effective

design life, F has been recommended in Clause 3.4 that the equipment
intensive method should be adopted f[or earth work and pavement

work with the exception of surface dressing.
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Fig. 6-2-1
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- Current road construction in the Rabupatens is obliged to xely'

upon the traditional 1ab0u1 intensive method. 1t |{s therefore
agsumed that both the DPUK and the local contractors in the Kabupa-

vens do unol have sufficient experience and techn1que for the equip-

ment Lnten51ve method of road constxuct1on.

For reallzaLlon of the Local Road Development Project the GOY has
ensured aval}ablllty of the required human resources of PPUR and
intends to - conduct training prbgrammes for - those human resources
asg described in Clause 8.3 of the Main Report. This means that
the GOL intends the Kébupatens to have the ability to execute the

. Project by force account (Swakelola),

Tt ‘should be reéognized from the experiences in the first local
road project, which was assisted by OECF, ADB and IBRD, that because
of their poor constfucticn:management and traditional labouy inten-
sive methods most of the road construction by 1local contractors
could not be compléted within .the contract periods. Therefore
execution of the road improvement by force accoﬁnt is desirable
- as  recommended from their experience by the consultants for the

first local road project.

It is strongly recommended that except for labourers the staff
of the force account team should not be hired by the day as it
would then nol be able to copsolidate the foundations for development

of self reliability.

' However, it will be very difficult to execute all the Projects
by force “account because of the need for many Kabupaten staff.
The GOI has emphasized  the pnesed to promote the employment 0? local
 weak contractors in order to up-grade their capability in the road

project schemes within the Fourth Five-Year Plan (REPELITA)

Yaking into consideration the conditions menticned above it 1is
strongly recommended that the DPUK is obliged to lend some equipment
with skilled operators to the local contracters 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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