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PREFACE -

“This is the Kabupaten Répo_rt of.: the Feasibility's'tu'dy of the Local_Roéd.
Development in the Republic of Indonesia for, Kabupaten Wajo in ‘Sulawesi.
Selatan Province. The report has been _' prepared by the. Study Team of

the Japan International Cooperation 'Agenéy (hereinafter called J1CA).

Based upon a r.e'q:iiést from the 'Gover_r'lmient: of Indonesia, the Government
Vof Japan Varr'a.nged for J_I_CA' to cond-uct. the Study and JicA accorciingly
organized a S_tudy “Team.  The study _wa..s. carried out using  data which:
were 'gen.er_a'lly 'p‘repared by the _Kabup'aten, routed through the province, '
under the’ i'nlé.truct_:io.ns of Bina }lérga of the Minis’&rf of Pﬁblic _Works

and Bangda of the Ministry of Home Affairs.

~ Bince the. study”period was limited, ‘without: cooperation of Bina Marga,
Bangda: and local govermments of both province and Kabupaten in collecting

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

The r_epor_t' consists of the results of the feasibility study and proposed

implefnentét_ibn programme of the local road develbpment in the Kabupaten.

The simpli.fied Vecc:)_nomic': 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 Kabupatens, and is described in the

Main Report.

The purpose of the study for the Kabupaten is mainly to _esi:imafe the
total Project Cost for the local road development but.'or'ily limited da;:a
is available for study base. Therefore a detailed survey and désign for
'tﬁe improvement of the Kabupaten roads should be .carri-ed out before

commencing the Project together with a review of this report.
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Chapter 1 ~  BACKGROUND OF THE KABUPATEN
1. 1 Topogfraéhic and Heteorélogical Condi_tions

1 1.1 Locarion &nd Topography

abupaten Wajo is 1ocated in the middle ‘west of Sulawes1 Selatan
'.Pr0v1nce.':1t is" bordergd_on the north’ by=Kabupaten Luwu, on the
west by Kabﬂpatens Siuderédng'Rappang énd'Soppeng and. on’ the south
by Kabupaten Bone, Whlle on the east it has a long coast 1ine facing

. lthe Bone Gulf

All’ of the Kabupatén area is formed of flatsland, and the region_
_around Tempe Lake in the west and the coastal zone facing- the Bone
Gulf are widely covered with  swamps. .Furthermore plains spread'

out frdm the centre to the southi -

" The Kabupaten has an area of 2 506 square kllometers, approx1mately
3 percent of the total of the prov1nce. It consists admlnistratlvely

of 10 Kecamatans.
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1.1.2

HeteorologicalvGénditiohs

" Where

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

ra1nfall in Kabupaten WBjO are 126 days and 1,873 mm respectively.

One__year in»_the Kabupaten- consists .of a _rainy_'season and a_ dvy
season. The dry season 1s . from ‘March through June - in general.

However this is variable as Tabié’z-l—l-shows..

The number .of working days which is necessaly for planning the
construction schedule in chapter 6, is estimated at 240 days using

the f0110w1ng formula. based upon the .data shown. in the table referred

to above.

Working Days = 365 .- Holidays - Réinvaays +. (Rainy Days

x_Holiday) + (0.10 x Rainy Days)
e a:ny

- Holidays consist of 52 Sundays and 13 nationai-hdii&éys;;and

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

34-2
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1.2 Socio-Economic Conditions

1.2.1 Population
The population of Kabupaten Wajo in 1984 'was - 379, 948 which  was
approximately 5.9% of the 6,475,000 total population of Sulawesi
Selatan Province as shown in Table 1~2- 1 ' C
The population density was. 1, 52 persoas_ per ha which was higher
than the. provzncial density of '0.88. ' | '
'The recent annual ave;age growth rate of populatlon of the Kabupaten
is 0. 5%, which -is lower than both the provincial rate of 1. 7£ and
the; national rate of 2.2%. This may be caused by outflow of .
populatlon to other Kabupatens and citles.
‘The population of each Kecamatan and its proportion to. the Kabupaten_
populatlon is shown_in Table 1-2-2.
Table 1-2-1 - POPULATION BY KABUPATEN
DESCRIPTION " POPULATION = AAGR AREA- - POPULATION  SURVEY
E - (%) (ha} DENSTTY: . YEAR
o (persons/ha) '
KABUPATEN | | N
GOWA 368,552 0.6 188,332 1.90 1983
PANGKAJENE KEPULAUAN 224,630 0.6 111,229 2.02 1984
BARRU 137,392 - 0.5 112,472 117 1982
SOPPENG 239,335 0.5 135,944 1:76 1984
WAJO ' _ 379,%48 0.5 250,619 -1:52 1984
TANA TORAJA © 340,015 0.6 195,000 1. 73 1984
MAMUJU - 124,315 80 1,105,781 0-11 1984
PROVINCE: , _ ' _
SULAWEST SELATAN 6,278,200 _ 7,278,100 1982
: ' 6,376,100 1. 7 7,278,100 0.88 1983
_ . 6,475,000 7,278,100 1984
JAWA 1S.(Excluding : : '
DKi JAKARTA) : 91,126,900 1.7 13,159,760 6-92 -
INDONESIA 161,579,500 2.2 191,944,300 .84 -
Notes
1. Sources: _
Kabupaten; Kabupaten concerned with the study
" Province ; Jawa and Indonesia:
' ‘Statistical yearbook of Indonesia 1984, published

by the Central statistics Bureau.

2. AAGR 3 Average Annual Growth Rate.
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Table 1-2-2 j ' POPULATION BY KECAMATAN
' Year : 1984

_PROVINGE  :  SULAWESI SELATAN
KABUPATEN : WAJO o

 KECAMATAN = o ~ POPULATION ~ PROPORTION

(%)

SOBBANG PARU 37,966 10,0
| PAMMANA S 36,658 9.6
| TARKALALA 40,661 1047
SAJQAﬁGING ' - ' 39,599 o 10.4
MAJAULENG : S ‘34,899 ' 9.2
CTEMPE | 45,806 - - 12.1
CBELAWA. 34,464 9
~ TANA SITOLO: S 138,021 . 10.0
' MONIANG ‘PAJO - o : B . 23,859 . 6.3
PITUMPANUA ' 48,015 12.6

TOTAL ' 379,948 100

34=5



1.2.2

Land Use.

Tn Kabupaten Wajo, . 153,924 ha of the current available land use

_area, which is appfokimateiy '61:4% of the. 250,619 ha fotai' area -

of the Kabupaten, -is used for llving purposes and for . induetrlal

activity of the 1nhabitants of the Kabupaten. It is the total
value of eolumns (1) through (6) in Table 1-2-3, - '

'-The current ~available land ‘use area consisLs of 98i902 'hﬁ" of

,agricultural harvest area, 6, 422 ‘ha .of residentlal area and 48,600

ha of usable ‘open. space Wthh are 64.3%, 4. 24 and 31 5%_ of the.
current aVallable land use area respectlvely

The-agricultural harvest area conslsts qf 58,374 ha of paddy field
14,400 ha of plantation and 26,128 ha of other cultivated area

which afe,59}0%5 14.6% and 26.4% of the agricultural hérveét aféa 

respectively.

"It can be realized from the land wuse that the main. industrial

production in the Kabupaten is fodd cfops, egpecially péddy.
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1.2.3

ﬁgriqoltore

The cultivated area 'anc'l' food' 'crob pr()&o'ct':'-i'on in Kabupa\‘ten‘w‘ajo

in. 1983 were 84, 885 la “and 344, 219 ton respectively as shown in
Table 1 2-4, 0 OF food crops, the area and production of paddy,"

‘which consists of Wet‘. paddy and upland paddy,- was. 64, 649 ha and

301,779 ton respectlvely ‘which _are 82.0% and 87, 7% of ‘the - total
food crops. The yield rate of paddy" production. is 4.33 ton per

‘ha. Thus, paddy is the most predominant agrlcultural crop of the

Kabupaten
As the table shows, average'ennuel'gfoﬁth'ratee of'area .and produé-
tion of paddy in 1980 through 1983 were 1. 5% and 8. BA respectlvely‘

which 1nd1cate favorable development of the paddy productlon. Tt

T is desirable that product1v1ty of paddy 1ncreases “and this- depends

upon - the future development of 1rr1gat1on and ‘the increase of double

crop fields.

The coﬁmodity"cfops3  of which.'frdits such sas bénaoe,:'piheapple
and orange are major; are produced jn the clantatione.: The area
and production of pluntatlon crops in 1983 were 21, 437 ha and 19 3961
ton 1espect1ve1y w1;h_ cu;rent _growth Lates of 7 1% and " 11,0%
respectlvely as shown in -Table 1-2-5.: "Thus 'the plantaﬁion- crop
whlch is exported 1s -an 1mporLant agrlcultural product. .Some.changes
are expected conslderlng the _1nternat10nal _balance of' suoply and

demand.

The populatlon of the agr1cu1tura1 sector'.which is assumed from
the employment in. the Kabupaten is 63.8% of the total populatlon'

as shown in Table 1-2-7._ Thus this’ 1s.an-agr1co1tura1 Kabupaten.

It is suggested that"the Kabupaten takes measures to fosfer food

crops .other than paddy as well as establlshlng a stable  increase

in productlon of paddy

34-8



" Table 1-2-4

'KABUPATEN : WAJO

AREA'AND-PRODUCTION OF FOOD CROPS

- CULTIVATED ATEA

(ha)

2. Source

349

: Kabupaten concerned_with-the study

‘ YEAR . . AAGR
TTEM 1979 1980 1981 -~ 1982 1983 . 1984 (%)
PADDY 66,462 69,333 67,617 - 25,617. . 69,649 -
~ OTHERS 8,706 12,339 3,863 7,513 15,236 .
TOTAL 75,166 - 81,672 71,480 33,130 84,885 -
'PRODUGTION - |
' L (ton)
: - _ yEAR_ _ o AAGR
TTEM 1979 1980. 1981 1982 1983 1984 - (%)
PADDY 194,367 237,493 259,848 . 92,778 301,779 -
OTHERS 5,792 70,192 70,942 91,830 42,440 -
TOTAL 200,159 307,685 - 330,790 184,608 ~ 344,219 -
YIELD RATE
' - {ton/ha)
. : _ L YEAR _ AAGR
ITEH - 1979 1980 . 1981 1982 1983 1984 - (%)
PADDY - 2,92 3.43 3.84 3.62 '4.33 -
‘Notes _
- 1. AAGR : Average annual growth rate



Table 1-2-5

AREA ARD PRODUCTION

Year .+ 1983

OF PLANTATTON GROPS

1.  AAGR

"2, Source

"+ Average anunual growth rate

Kabupaten concerned with the Study

34-10

PROVINGE : SULAWES! SELATAN | o
RARGPATEN T AREA . BRODUCTION T

: ' (ha) . {ton) AREA PRODUCT LON
GOWA _:_ - - - -
PANGKAJENE REPULAUAN 11,200 4,025 2.8 5.6
BARRU _ ' B - - - -
SOPPENG - - bt =
NAJO 21,437 19,396 7.1 11.0
TANA TORAJA 11,306 S, 400 - -
MAMUJU- ' i . . .
Table 1-2-6 POPULATION OF_AGRICULTURKL.SECTOﬁ
PROVINCE : SULAWESI SELATAN ' | L S
KABUPATER AGRICULTURAL _ TOTAL  PROPORTION  AAGR . SURVEY

SEGTOR  POPULAT1ON (%) (%) YEAR

GOWA - 226,000 368,552 61.3  0.05 1983
PANGKAJENE. KEPULAUAN 146,000 - 224,630 64,8 2.0 - 1984
BARRU. | 89,000 137,392 64.8 1.0 1982
SOPPENG 166,000 293,335 69.4  0.25 1984
WAJO 243,000 179,948 63.8 4.0 1984
TANA TORAJA 260,000 340,015 76,4 3.0 1984
MANUJU 101,000 124,315 81.5 6.0 1984
Notes



1.2.4 Other Econbmic~£ctiﬁities

Notable economic activities ehcluding agrleultur An Kabupaten Wajo

. are forestrv and fishery sectors.

Tﬁe. foiloWing"table' shows the ~current ‘growth ' of the’

prb&dctién.'

| Tl 1980 1984
Prodiction (m3) 760,346 804, 244
 Notes : 1 AAGR ' : Averagé'anhuél-gfowth raté

2. Source : Kabuapten data

And  the curvent growth -rates of the flshery -and the

production s are Shown in the follow1ng table.

. | 1980 1984
Catch (ton) : 8,673 20,056
Livestock production - 2,069 _ 3,082
_Notés': 1. AAGR : Average annual grdwth.rate

2. Source : Kabupaten data

Vforestry

 AAGR (%)
1.9

livestock
AAGR (%)

233
10.5

It is presumed that yearly approx. 15,000 tons of the catch and 2,000

tons of the livestock are respectlvely exported out of the Kabupaten.

The above both sectors show a high growth tendency, therefore they

are expected to become continuously prosperous.
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1.3 Present Status of Kabupaten Roads

1.3.1

Outline of Road  Networks

Kabupaten Wajo seems to be in a favorable Situatiqn‘:in terms of

regional’ trunk roads because two main provincial roads run édross_
the Kabupaten from east to west and from south to north. . The whéle
area of the Kabupaten is flat, accordingly the Kabupaten road networks

are mostly unlformly developed

' However, the southwast..a1ea around Denau Tempe Iis covered by low

8Wamps .
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1.3.2 Road ‘-I'nventory g

From.the road iuvehtofy_ﬂapa‘ﬁrepafed by the Kabupéten, the ﬁumber'
and total length of.Kabﬁpaten'roads'tb be studied in Kabupaten Wajo
aré confirmed as 92 links and 425 Km respectlvely These figures

exclude Kabupaten roads with no data are n6t included.,

According to the data the preSent status of the‘ Kabupaten rdads

is as follows:

S (1) Density=of.Kabnpateﬁ-Roéds
_The density of Ehé Kﬁbupatéﬁ 'rbads is 1 70 m. per ha. ‘This
-is hlgher than the natlonal density of 0.48 m per ha but 1ower
than 2,11 m per ha whlch is the den51ty in Jawa Island, excluding

DKi Jakarta, as ShOWn in 'the follow1ng table Thus, the .

Kabupaten is not so backward 1n den31ty of Kabupaten roads.

~Total Length Area 'DEﬂSityi,

‘ ( km ) (ha) : (n/ha)
Kabupaten : Wajo ]:- - 425 250,619 1.70
'Provlnce : Sulawes1' U ' - : . o
' _ Selatan o 2,730 2,104,377 _ 1.30
Jawa Is.(Excluding 27,715 13,159,700 2.1

DKI Jakarta) S o e

Indonesia 7 . & 92,038 - 191,944,300 : 0.48"
Notes  : 1. The.valueLfoi the proVinéé is . the total value for

the Kabupatens included in the study.
2. iﬁe soufces.of data are as follows:
Kabupaten and Province : Bina Mafga Inventory
Jawa aﬁd Indonesia Statistidal - 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 Kabupéteh

is shown in Téble 1-3-1,

The legend used in the table is as follows:
ASP : Asphalt
KRK : Gravel/Stone/Telford/Water Bound Macadam
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Table 1-3-1 EXISTING ROAD LENGTH BY SURFACE TYPE
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(3)

. TNH + Earth
LL i Others
Gomparison of the proportions of surface type in the Kabupaten '

with other regions iB as follows.

" Asp . RRK . INH/LL
Kabupaten : Wajo 56 sl0 . 334
Province ': Sulawesi A L -
- Selatan - 13.0 46,0 o 410
Java Is.(Bxcluding - 56.2  25.0 : 18.8
DKI Jakarta) ' o : '
- Indonesia ' ' 26.0 - 26.6 | 47;4 -  

Thus, in the_Kabupdtéh tﬁé'ﬁrbportion of Kabupaten roads with'

asphalt _surfacé: is much lower than either that of .Inddnésia

or Jawa ‘Island. The proportion: of low gfade roads .Such- as -

earth roads':a1d others is fairly high. This means that the

road c13331ficat10n din the Kabupaten is low

Surface Condition of Kabupaten Roads

Ihe-.Surfécé ~condition of the Kabupaten roads -classified as
good, xfair,i poor. and bad"which are -shown <as 'BA, 8D, RU and
RB respectiﬁely, 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 : Wajo 79.0 9.4 11.5 -
Province : Sulawesi , , _ .
Selatan 41.1 27.3 25.8 5.8
Jawa Is.(Excluding 45.6 29.8 19.6 5.0
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 (1)
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1.3.3

‘The suvrface- condition level  of the ”Kabupaten ‘roads in the
Kabupaten is higher than both that of Indonesia: and Jawa Island.
‘The proportion in good condltion is relatively. high

However, due to the Low proportlon of asphalt roads it 18 still'

desirable that the Kabupaten roads are improved.

(4) Terrain: Condltions of Kabupaten Roads

The difficulty of road 1mprovement is mainly dependenL upon"
'_the terraln conditions. ' -

The = terrain conditions ‘of the Kébo?atéh roads, clagoified:fas
_'flat h111y, mountalnouS' and 'swampy which are shown . as DT;

.BK GN and RW, ‘are summaxlzed in Table 1-3-3.

The proportions of terraln conditlons in the Kabupaten “are

62.0% flat 31, 0% hilly, 6. O% mounta1nous and 1.0% Swampy .

There ‘are mostly flat and h111y areas in the Kabupaten 50 that

road construction is ant1c1pated to be rather easy.

_Brldgg Invento;y

A brldge 1nventory show1ag the existlng cond1t1on of brldges on
the Kabupaten roads in Kabupaten Wajo was prepared by the Kabupaten.
The hridge'tyoes are_classfied'as'tiﬁber,jconcrete, steel and others

which are skown in the inventory as KY, BT, BJ and LL respectively.

The invontory'shoﬁn_in_Table.1f3-4 and Table 1-3-5 indicéteé a total

of 70 bridges with a'total length of 642 m of which 4_0r'5;7% are
timoer, 47 or 67.1% are concrete and 16 or 22.9% are others. Steel

bridges account for only 3 or 4.3% of the total. On the other hand,

‘8 bridgeé with a total length of 43 m are réquired to be newly

constructed.

34-18



Table -
FROY 1

N e e e e [
B Ll LY ey ; .
A Fr A U -y
s .

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

L
LN
| LIng
LN
b LN

1L

b L
LI

I LINE -

b LI
L
I UK
I 1INk

R

FLIRK

UMK
LI
T Lis

LN
E LN
I LN

LI

L
PN
P LI
I LINK
b L
b L
bLIK
I LI
) LI
FLINK
| L

P LN
FLIRK

FLINE

VLI

LN
| LI

FLINE -

I LI
FLIRK
(AL
t LI
bLINE
b Lin

e e v g o e e e

SULANES] SELATAN

PLINE (52

D e e e O LA d O o Gk ORL e

[T
1 LK 55

R e G A e D e . .

Py e, B AT T3 el O GI1 e ol T B
-

e cmE A s e e AR A R A e RS T e M e WEE e i el S e A N S yme | GEE L WS iy SR MR AL e e e Sem mm e e e s

TLINE 50

P

TLINK 80
CLLINE S8
*FLINK - 82

TLIHE S 83

Pl e e O Lk e o Sed Gemd W O3

iy v . e e e e o e e e . e . A— — o e - - mm - - o - - - —
—

....
- Tl T d

—
R
— o Ta}

ar—

1
f
|
i
|
|
i
}
}
!
|
[
|
[
|
| )
LUK 70
AL T
LK 72
!

!

1

:

!

I

!

|

|

|

1

|

|

|

l

I

{

E

{

|

L R T R T
T L e G D e T D O d B O e Cd

e — -
P
ekle o g

O D - -

I LIKK 75

Ll
L= ]

e g e mma St v vEm s o e e AL e wed  ne S dee e e SO faay  AEE . T e A THE MM YRS mAw TR o e e ER e e e SR o —

—
—

RN

-l

C1LTHE 83

L]
—
LS

on

—
~

o
[--%

L 90

B ] el g A mem O o] DS e O G e fed P e 0D a0 O9

-]
=~}

BEXISTING ROAD LENGTH BY TERRAIN CONDITION

PREV + GULAMESL SELATAN - KAD : “WAJD

u-._-g__-_-..-;.------u-‘~g .........................

nu-_“w-~1~-a-n,,--u--i---u“-.—um-q ------------------

I LINK 53

| LINK 56
) LK 5]

O m od -

PLINK 8

S EnEn, -

- RTINS

PLINK 88
FLINE 85 |
FLINE - 86
LI 87
1LINK 48
LLINE &Y

o Gl

L

CLIRK 73
ELINK T4

Lnd
—

d

| LI 76
LUK 77
L LINE 78

P UIRE 8
LU 1t
LK 62
LI 6

b

Eat )

| LI 8s
1 LINK B
)
1 LINE 86
I L a9

1L 9
{Ling 92

o B L e e e o e L e A M e
....................................................



Table. 1-3-4  NUMBER AND LENGTH OF BRIDGES
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Table 1-3-5 NUMBER OF EXTSTING BRIDGES BY BRIDGE TYPE .
PROV : CGULAMES) SELATAN . KAD .1 WAJO

(¢ BRIBEE DB T (Ne)

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

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

I LINK 21
PLINK 31
LMK b g
P LI 7
{LINK 91
VLI 10
I LIRK 11
| LINK 121
I LINK 13
1LINEG 14
PLINK 181
P LINE 191
LI 21
LINK 22
LINK 261
LINE 27§
LINK 28 1
I
i
i
!
[
t
!
1
{
!
i
t
i
;
!
;

— - A

i

I

|

I

I
LI 32
i LINE 39
PLINE 42

) LINK 44

T LINE 46

P-LING 5%

I

i

I

I

I

!

i

I

|

I

I A el

LENY - 57
LINK 59
LINE &7
LI 70
LINK 13
LItk 74
LINE 26

1 LI 78
LINE 851
LIk 92

Ni——-ur\l—-ﬁMN-‘Nm.‘-MMM—ﬁU’—‘MU‘—MmM-&

34-21



The nuﬁber df existing bridges by span length is ag follows:

Span Length (m)

3 (e S0 Q2 (s Qs (8 (0 ;ggg' ;Totai |

Bridge T&pe

 Timber T T B
Conerete -~ 23 7 8 1 -~ 5 1 - 2 . 47
Steel oo~ 1 - 2 - = . - - - 3
Others -~ & 3 03 1.1 .1 - - 1. 16
Total - 32 11 13, 2 1 6 1 - 4 70

Thus, most of the exiéting”bridges on the Kabupaten roéds.are'timber
and the majority of spanlengths is within the range of 3 m to 5

.
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1.3.4

‘Traffic

: Inveﬁtories of the average daily traffic (ADT) ~on  the 'K&bﬂpaten

roads in Kabupaten Wajo were prepared by the Kahupaten and are shown
in Chapter 2. -

From the 1nveﬁfbriea, total value of average daily trlps by vehicle.
‘type and their proportlons in the Kabupaten in 1985 are:summarized

‘as follows'

SEDAN “BUS -7 TRUGK ~  MOTOR- . - TOTAL

SR L _CYCLE '
‘Total Trips . 2,719 434 1,700 4,165 6,941
‘Proportion (%) . 30,15 - 4.81  18.85. . 46.19 100.00
Soﬁfce : Biné’Ma?ga.Inventory-'

" The proportions'of*régistered vehicles by vehicle type are as follows:

SEDAN BUS TRUCK -~ MOTOR- . TOTAL
o ' CYCLE
Proportion (%) 0.0 0.70 4.43 94,87  100.00

Source : Kabupaten.

Thus, the proportion of wmotorcyles in the Kabupaten is. by far the -
'highest. : '

From the above tables_the foilowinggcan be observed:

- Number of total trips might be underestimated

- Pioportions_are probably‘reqsoqablé.
Essentially, for estimation of future traffic ﬁolumes-'pést and
present .traffic data together - with the trend in the number of
reglstered vehlcles are important' basic data, ~ However the data
obtained for the study was traffic count data for each road link in

1285 and of low rel1ab111ty.

Therefore the future traffic volumes are estimated by the calculation

process recommended in chapter 3 of the Main Report.
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: Ghapter- 2

ESTIMATIONS OF FUTURE TRAFFXG VOLUME AND BENRFIT

2.1 future Traffic Volume

2.1.1

Traffic Growth Rate

volume on

The traffic growth rate used for estimation of the future traffic

_the Kabupaten, roads was estima;ed_ by - tbe' following :

célduiation process.

Grqwth_qf Production Basip A,

-Growth of the Total

' Ahhﬁal Population Growth ;
A Gultivated Area

of the Kabupateu
Growth of Productivity gt g'

_ Growth of the Total
Paddy Field Area

Growth, of the Paddy :
Production per ha.

T;affic_Growth'Rate: Initial estimated'figure:

f\/A'X B

Traffic Growth Rate GR

Final adjusted figure:

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

Results of thé eatimation_are7§h0wn inITable 2-1~1._

Table 2-1-1 TRAFFI(G: GROWTH RATE ESTIMATION
FROV 1 SULAWEST SELAT(-\N EAR -z WAJO
n) hrowth Rate of Pupulatinn_ H 5“ (Z)
HY  Growth Rate of Cultivated Arga . 7.00 {%)
) - Growth Rate of Rice field - : 1.50 (%)
D} . Brawbh Rate of Rice yield rate H 800 (W)
E}  Growth Rate of GDF / capita : &. 60 (L)
al bEGmPLtlcal Mpan ( 6w B ) H .70 U4
By ticomelrical Meann (0 x 51 ) L A, 70 (L)
¢} Geometrical Mean { a % b ) : 4,20 (%)
4 Ueometrical Mean ( o »w E ) . B3 (L)
TRAFFIE BR_DWTH RF\TE. H HORSAT A v A
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,2.1.2 Presenk and Future Traffic Volume

The'-fuﬁhrg traffic volumes on the Kabupéten roads in 1998 for the
. Project life time of ten years were estimated by the following
formula : ' ' ‘ . ' '
Tn = Te (14 )t
- ‘Where - 3
_Th' :  Futﬁre trﬁffi¢:volume n years later
S Te s Traffic volume im 1985 :
T  ':; iféffib gfthh raté
: _Thé résults are shbwn,in Table 2«1»2.together with the traffic.
volume in 1985. | o | -
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2.2 Benefit

2.2.1

_to the Project ‘was’ made by analyzing the direct benefit i.e.

Benefit Estimation Method

' Generally. estimation of the ‘benefit on each Kabupaten road” due -

the
VoG reduction benefit, 'which. ‘was estimated by comparing "With
project’ and "#{thout projectﬁ beéed upon the future traffic volume
on the road, - However for the following road links it was decided
to -estimaee the indirect benefit through the producer 8 .aurplus

benefit;..
‘a) -Roe&.links withrpreaent traffic volume (ADT) less than 60
: equxvalent 4-wheel vehiclea._ '

b) Road links with no 4-whee1 vehicle operation at present. .

. The ind1rect benefit- was changed 1nto the future traffic volume

‘and the VOC reduction benefit was. estimated.

The VDC adopted for the estlmatlon is shown in Teble 2-2- 1

Table 2-2-1 VEHICLE OPERATION COST ON KABUPATEN ROADS
- . o i L (K1)
_SURFACE . CONDITION -~ SEDAN - BUS ' TRUGK  MOTORCYCLE
ASPHALT GooD 10447 86.2 85.4 15.9

. Faix . 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  10l.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 . 3L.8

EARTH Fair © 201.83  180.0  185.1 28.0
Poor - 240.7 218.2  225.8 . 31.8

' Bad 264.9 2780 - 281.7 35.5

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

CRROV 1 SULAWEST SELATAN - KAE & WAJO
| T S e

02 2 e o T B A L S 0 A iy 3 e e 4 0T e e e 2

9 B2 KK % 38 W S
25 me KK 3 7. 8 3
8 HB-2KRK 1 5 %5 I 9
50182 - KRK w3 18 3 )
51 HID KRR 1] 2 i2 b1 1
56 1B KRK 3 3. o 5
56 NG KRK 01 S T B
58 L KRK 20 2 2 N i
8. B KK 7 3 17 2.8
87 HHB2 KK 38 Y oon i 82
70 HIC KRK 1 7N ¥ i
7 HIC  KRK 3 0 2.4 7
83 HIC - ¥RK 4 ; 3 5 0 U
%0 1 KRR I 1 7 3 »
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2.2.2 Bepefit
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 ta_ble""é_urplus_'f and "voe" show - i;he-e-stirﬁav_:ion method utilized
and 111 A, 1III B-1, IIT B-2 and III C show. the road claaaif;cat{on{

Table 2;2-3

RESULTS OF BENEFIT ESTIMATION
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chapter'_3' _ LNGINPLRING

3.1 Deaign Criler1a and Spec1fication

3.1,

3.1.

'1 .

;Geometric Design‘critéria~

' Cofreﬁtly 'a technlcal standard for improvement of kabupaten roade

ie. PFTUNJUK TEKNIS INPRES PENUNJANGAN JALAN KABUPAfEN TAHUN

1984 -1985% 1s earablished by Bina Marga.“*

- The geometrlc dealgn criterla in the above standard are recommended

5

to be adopted in general for 'the PrOJect. Follow1ng dlscu351ons

: w1th Bina - Marga, exceptlona to thls are allowed for Pavement width

and pavemcnt type to minimize Lhe coneructlon cost of the . Kabupaten

road lmprovement, 1f necessary. The geomet11c de51gn criteria adopted

for the Pro;ect -are shown in Table 3 1- 1 " The ‘typical cross sections

K o[ Kabupaten roads are shown in Fig._j 1 1.

_Loading SB?lelcatlonA

The LOADLNG SPEC[FICAiIONS FOR HIGHWAY BRIDGES BY DIRECTORAIE GENERAL

BINA MARGA 15 used in pr1nc1p1e as the .basic spec1flcat10n of loadlng

‘and ‘the TECHNIGAL ~STANDARD F¥OR KABUPATEN ROADS complled by Bina .

Harga qhows that the des1gn live load [or bridges on Kabupaten roads

is 70% o[ the B1na Marga. live’ road However, after discussions

- with Bina Marga the f0110w1ng loads were decided as Lhe de51gn live

"loads for- the standard bridges of Kabupaten roads:

a. 50% of Bina Marga live’ load (herelnafter BM JO) is'applied for

concrete dnd timber brldges on roads of IIl A c1ass1f1cat1on

b, 10~ton. truck_ load is app11ed for timber bridges on roads of

111 B-1, 111 B-2 and 111 C cldssification. -
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3.2 Pavement Design

3.2.1 Design Conditidhs

From the engxneerlng data prepared by the Kabupaten 1tiia netee that
the pavement structure of  the - Kabupaten roads seems "to have been
determined wltheut adequate designs,_therefore the Kebupaten roads
generally" have 1nsuff1c1ent capaclty. The standards generally used
for hlghway pavement deexgn eueh aa Road Note 29, Road ‘Note 31 and
AASHTO are not suitable.  for Kabupaten roads with small traff1c

volumes and loads.

Therefore formulae sultable for the pavement de81gn of Rabupaten

roads are recommended as descrlbed in Chapcer 5 of the Maln Report.

“The followxng are '1Mportant 'factors for the. de31gn of pavement

.thlckness.

1) De31gn Trafflc Volume

As the pavement thlckneas is- deslgned for each toad clabslflcatlon
the design traffic valume of whlch the target year is 1998, is

ad0pted for each classification as follows:

Road Classification Deslgn Trafflc Volume (vpd)-
1A © 1,000
IIre-1 - 500
1B~z 200

CIIL C : S - 50

2) Strength of.RoadBed

The CBR value of the exlatlng roadbed 18 a very important factcr'
for the pavement design but no resulta are avallable from CBR

'tests on the Kabupaten roads.

CBR of the laterite is. generally in ‘the range of GBR 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 Pavémént Structure .
Fig, 3-2-1 shows the standard pavement ' structure adopted for the

" Kabupaten roads.

Fig. 3-2-1 - PAVEMENT STRUCTURE

.ROAD CLASSIFICATION ’

CBR S _ T ,
1A me-1 me-2 e -

T~

14
.22

SURFACE DRESSING { ASPHALT )

| = BASE COURSE (CRUSHER - RUN)

= SUBBASE COURSE (SANDY GRAVEL)
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3.3 ‘DPesign of Bri&ges and Other Stractures

3.3.1 Standard Brldgh

‘There are 8o many bndges to be 1mproved or to be constructed on the
Kabupaten roads in the Progect Area that it is very difficult to
. prepare _'&n _ 1nd1v1dua1 deslgn for each _bridge. Therefores
.standardxzatlon 13 recommended as belng necesaary for the brldge

d391gn w1th conclusxons as descrxbed below..

(1) Brldge Txpe.

I)IISuperstructure-

The followlng two types have been f1nally aelected with the .
agreement of Blna Harga after studying the actual rural
' cond1t1ons of brldge constructlonai Fig. 3-3-1 -shows the
-cross sections of standard types. _ '
a. _Timﬁéf beam bridge '{heréiﬁafﬁer 'timber' bridge) for
.roads class III B-I, II1 B-Z and ITI C. o

"~ - b, Rexnforced concrete T—glrder brldge . {hereinafter

RG-bridge) for roads class III A

2} Substructure

Taking account of the ‘actual cbmbiﬁafions of super _aﬁd '

substfucfure _types noted from the  field survey,"the

_following'two typés are recommended as standard because of

ease of construction and economy.

a) Timber pile bents for timber briﬂge

b) Rubble in Mortar masonry for RC bridge

3) Fonndatioﬁ

There is no information of subsoil conditions im thé
inventory _dafa. E Howafer,- timber piles of 20 cm diameter
are generally recommendéd as piles of this type are in
'common.use. . ' | '
- The plle length is auggested te be a minimum of 3 meters
under the bottom of the foundation. The 1ength and number

of piles should be decided in order to be adequate for the

condition of the foundation materials.
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3.3.2

(2) Brxdge Wldth

The: effectlve bridge widths for the standard brldges have been
;decxded_'as' follows thrOugh dlscusslons ‘with Bina - Marga

con31der1ng the actual wxdth of Kabupaten roads.
:f,a)v ilmber bridge: .4.0 m in general.--
.b).-RC:bridge“' t 45 min géneral
(3)'_Spanﬂhéggfh?' |
Thé3fangé of Span'lengthé are determined:as£
a) Timber bridge: - 3;0,'5,0 and 8,0 n _
b) RC bridge s 3.0, 5.0, 10.0 and 15.0 m

Other Structure

Culverts and retaining.?ﬁalls shown ih’,Fig; '3f3-2 and Fig. 3-3-3.

. are recommended as standard structures.

(i)' Culvert

The folldwing two culvert types have been adopted for the

transverse drainage.

a)’ Reinforced concrete pipe culvert ¢ 80 cm _
b) Rubble in mortar box culvert with RC slab 80 cm X 80 cm

(2} Retalnlng Wall

The f0110w1ng two types of retalnlng walls have been adopted'
because of ease of construction, economy and familiarity in

Indonesia.

a) Rubble it mertar retainlng wall

b) Timber retalnlug wall
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TFig. 3-3-2 STANDARD GULVERTS

80 x 80 RUBBLE IN MORTAR BOX GULVERTS

Z0
8O

MASONRY BOX CULVERT

race X
TOMINGMUM )

EXCAVATION

REINFORCED CONCRETE PIPE CULVERT | -

REPLACEMENT (SAND) .
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Fig. 3-3-3 STANDARD RETAINING WALLS
© TIMBER RETAINING. WALL

L P |

P 0x10
Ctéooud.c)

TWRIABLE]
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3.4 Selection of Eq’uipme_ﬁ_t Types
- From.. the results. of. comparison of two  types of _Rabupafgnr road
congbruction methods, de. équipmént intensive method and _1abouf
_'1ntens1ve nwthod constructiOn methods for major works were bagically

dccided as shown in Table 3 4 1.

‘Table " 3-4~1 . - . CONSTRUCTION METHODS FOR

o . " MAJOR WORKS.
METHOD - . oo S yORK TYPE
Equipment Intensive B R " Earthwork, Base Course and

7 _ -'Subbase Course
Labour Intensive . Lo - Surface'Dréssihg, Drainage,

Bridge'ahd Other Structures.
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3.4.1 Po1nts to bea Consxdered for the, Selectxon

3'4l2

" Full conslderatlon was given to the followzng poxnte in studying the

selection of equlpment type.

a.

d.

Host of the constructlon in the ProJect is pavement works for

road xmprovemant.

" The pavement widghﬁéﬂopted,ia equai to or less than 4,5 m and

therefore large sized equipment is omitted from the selection

process.,

'Equipment_shduld bg_capable:of'with standing the hégvy rainfa;l

and "poor soil quality. ‘Equipment for construction in' swampy

areas is considered if necessary,

Uniformity of- equipmeht "tfpes with - xlstlng equipment is

_considered to facilitate repair of the equipment in the

provincial work shop.
Since the acale'of'the constfuction is small'and transportation
of equlpment will frequently be necessary, wheel type equlpment

has been selected as much as p0331b1e as this can move by itself

or by belng towed.

The road llke to be, improved are scattered all over the

_Kabupatens and therefore a low bed truck or _equivalent is
_necessary for tran8portat10n ‘of crawler type equipment. It is

"desirable to protect the existlng pavement from damage cauged by

the movement of crawler type equlpment on the exlstlng roads.

The capacity of the equipment: has been decided taking into
consideration the comstruction volume and the combination of

equipment in the main work.

Combinations_of'Equipment for Méjor Works and Maintenance

The combinatlons of equ1pment for major works and malntenance are

‘listed in Table 3—4 2 and 3-4-3 respectlvely
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Table

- 342

EQUIBMENT

OF ONE WORK GANG FOR MAJOR
TYPES OF WORK '

TYPE OF WORK

* EQULPMENT REQUIRED

1.

'Site Clearing 1n nght

Bush

Exca#gtiOn & Eﬁbankmént_

1) Normal Fill i 

11) Fill by Borrow
Material

111) F111-1n'3wamp

iv) Excavation to
Spoil

Subgrade Preparation

. Subbase Course

. Base Course

.. Cement Staﬁilizing

. Surface Course

. Concrete

- Ton (D&T)

1-
i-

1=

. .
t .

Bulldozer 90 HP .

Dump Truek 3.0 Ton

Bulldozer 90'HP
Vibratory Roller 4.0

3ullaozer'90 HP
Dump Truek 3.0 Ton -
Swamp Bulldozer 90 HP.

Water Tank Truck
4,000 Lty

'Bulldozer'90 HP

. 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

- 'Vibratory Roller'é,ﬂ

Ton:-
Portable Crusher/Secreens

30-40 Ton/H

Motor Grader 70 HP
Bulldozer 90 HP

Wheel Loader 1.2 m3
Flat Bed Truck 3.0 Ton

-
1-

Asphalt Sprayer

850 Ltr ' .
Tyre Roller 8-15 Ton
Portable C€rusher/Screens
30-40 Ton/H

Concrete Mixer 0.5 m3 i~
Water Pump 200 Ltr/Min
Concrete Vibrator

3.3 HP

1~

_ﬁheel Loader 1}2.m3

Water Tahk Truck

4,000 Ltr

Wheel Lbéder 1.2 m¥

' Vibratory;Roller

4.0 Ton (D&T)

'Dump'TrQCR'B.O Ton

.Water Tank Truck

4,000 Ltr

Water Tank Truck

4,000 Ltr

Water Tank Truck
4,000 Ltr

Vibratory Roller
4.0 Ton (D&T)
Road Stabilizer
Water Tank Truck
4,000 Ltr

Flat Bed Truck
3.0 ion

Flat. Bed Truck .

3.0 Ton

lland-Guided Vibratory
Roller 1000 Kg
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Table 3-4-3 EQUIPMENT OF ONE WORK GANG FOR MAINTENANCE

TYPE OF WORR SR . EQUIPMENT REQUIRED

and_ : . - Motor Crader
| o 1~ Tyre Roller 8- 15 o
1« Hand- Guided Vibratory Roller 1000 Kg
R Flat Bed Truck 3 0 Ton
7"1- Dump Truck 3.0 Ton"'

Bridge and Other Structure ' 1- Flat Bed Truck With Crane 3.0 Ton .
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3,5.1

3.

5.

2

3.5 Workshop and Laboratory

Policy of the Kabupaten Workshop

-A . workshop. ﬁill.'be' provided for each Kabupaten. The function of

the wbrkshopria-to cope. with requests from . the construction site,

The main 'service will be routine maintenance while the secondary

.aervicg_wi11 be light repairs which can be'céfri&d,but by changing
' parts, ﬁisméhtling- and assembling of units which. need setting - or 
' adjustment ‘using apecial equipment or facilities will not be carried

“out in the Kabupaten workshop Such repairs arve planned to be carried

out by the provincial workahop or. the regxonal Workshop of Bina
Marga.

Accordihgly the main tasks of the Kabupaten workshop’are as follows:

"'1}"Adminisrratidn'for and storage 6f-eduipﬁent
2)  Routine maintenance and light repair of equipmant
3) Storage and supply of spare parts

3;4) Operation of equipment including crushing plant

Wbrkshép Eqﬁipment and Tools

_ Equ1pment 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

Set

‘Electric Hand Drill

Electrié Portable Grinder

Disc Grinder

-Engineer’'s Vice

BC Electric Welder with Engine. Set

1
1
1
L
Behch Electric Grinder : 1
1
1
Portable Hydraulic Jack, Screw Head 1
Hydraﬁlic Jack 1
Grease Gun 2
Suction Pump for Oil Recovery ' 2

13

High Pressure Grease Pump

continued

34-45



DESCRIPTION o QUANTITY
Drﬁm_bpeniug_Sﬁanngr |
"silicon Normal Charger
Tyfe'ChangéfrAir oOperated
_nyfeiSérviCé Tool" Set . -
Ty:e'Préésure C3ugé
Automatic Tyre Inflator
Plug Cleanér and Tester
) Méchéhics-deI;Set,'Heavy Equipment.
- :MechaﬁICSJTOOi'Set, Largé Vehicie
_ Portablé'Air Compressor
__Electric,Gord'ReéL,.IS_A, 50 m
_ 0il Measure, Polyethylene
Funnel 200 wmm, Steel
Hand Truék”féﬁft);_4;whéél '
Nylon Sling, iﬂ_ﬁdn R
Chain Block,ﬁi tﬁn _
Wire Rope.(fop'sling);_l}S ton
Wire dee (fof sling) 3.2_foﬁ

Generator

3.5.3 Laboratory
For quality control of construction in the Project it is recommended
that a laboratory " is  provided for each ‘Kabupaten. For each
1ab0ratory,.prqvision of laboratory test equipment for. the fbilowing.

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 curing of concrete specimens.
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The proposed labor&tory-equipment is 1isted in Table 3+5-2.

Table 3-5-2 . © LABORATORY TEST EQUIPMENT .

CDESCRIPTION v . QUANTITY

Soil Molsture Test Spt'(§IS'A12035'” S
'Liquid Limit Set (JIS A1205) 7 .
Plaaric leit Set (JIS A1206)

Gompaction Set (JIS A1210)

GBR- Laboratory Set, Mechanical (JIS A1211)
Sand Dens:ty Apparatus (318 Al214)

—

Aggregate Test Sieve Set

Portable Cone Penetrometer

_ bcmpre331on & Bendlng Test Machine

_ Cylinder Mould (JIS ALL32, 1108)

N - S g

Siump Test Apparatus (J1S A1101)

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
BESCRIPTION o - ) QUAN'_.[' LTY
Trénsif . , 1
Level_ . . 1
Staff _ 3
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Chapter &

4.1 Unit Price

CONSTRUCIION AND MAINTENANCK COST ESTIMATIONS

_With regard to the unit prices of materials and 1abor, “the data were

collected  from each. Kabupaten - through Bina Marga.
were- compared with those of Jakarta using BAHAN BANGUNAN DRI~ JAKARTA
_MAY & JUNE 1985 compiled by PUSAT INFORMASI TEHNIK PEMBANGUNAN. and

'then finallzed.

4.1.1 -Unlt Labour Price

The collected data

The unit 1abour prices of Kabupaten WaJo and, other Kabupatens in

Sulawe31 Selatan Prov1nce are shown in Table &4=-1- 1.

Table 4-1-1

UNIT LABOUR PRICE
o (Rp)
RABUPATEN MAN  SKL  CAP  MAS  LAB DRIV  OPE
LAB . :

Gowa 2,000 2,000 2,500 2,500 1,500 3,000 3,750
Pangka]ene Kepulauan 2;000 2,000 3,000 -3,000 1,500 3,500 3,500
‘Barru 3,000 2,500 3,000 3,000 2,000 3,000 .3,500
Soppeng 2,250 2,200 3,000 3,000 1,700 2,750 3,000
Wajo 2,500 2,000 3,000 3,000 1,500 3,000 4,500
Tana Toraja 3,000 2,500 = 3,000 3,000 2,000 3,500 7,500
Mamuju 2,500 2,000 3,500 3,500 1,500 3;500. 5,000
Average 2,464 2,171 3,000 3,000 1,671 3,179 4,393
Notes :

MAN : ‘Mandur

SKL LAB : Skilled Labour

CAP :.Carpenter

- MAS : Masoﬁ

LAB : Labourer

DRIV : Driver

OPE i Operater
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4.1.2 Dnit Price of -Materials

Table’ 4-1-2 shows the unit price of matexials for -Kabu;}aten Wajo

together with for other Kabupatens in Sulawesi Selatan Province.

Table 4-1-2 UﬁIT PRICE OF MATERIALS _
. . o IR | e
HATERTAL TTTUUUNTT  GOWA  PANGKAJENE  BARRU  SOPPENG
A | KEPULAUAN
Bi tumen - L 27500 o 250 - 325 . ¢ 250
Asphalt 0il . L 700 _' 700 - 750 700
Gasoline . L 250 250 250 250
sand - . M3 4,000'- . 5,000 6,000 . 5,250
Cemerit . - bag . 3,750 3,750 3,750 4,250
River Stome - - - M} . 4,000 . 4,500 6,000 5,250
Steel Moulds . set 7,500 7,000 7,000 7,000
Timber . -+ M3 200,000 150,000 180,000 225,000
Pain . . . L 3,50 2,500 .2,500 _ 2,500
Reinforcing Steel =~ Kg- 750 750 750 1,000
Tying Wire . . kg 1,200 1,200 1,500 . 1,500
Equivalent Royalty M3 _"250 oo 250 1250 250
FATERTAL R 77 TWAJ0 T TANA MAMUJU T AVERACE
- | TORAJA
Bi tumen L 275 400 270 295
‘Asphalt 0il L 700 800 700 1,000
Gasoline L 250. 250 250 250
sand L 5,000 8,000 3,500 5,250
Cement | bag 4,000 4,500 4,500 - 4,070
‘River Stone R T 7,500 7,000 3,500 5,393
“Steel Moulds  set. 7,500 - 7,000 7,000 7,143
Timber - | 3 200,000 175;006 160,000 . 184,285
Paint : L 3,500 2,500 2,750 2,820
Reinforcing Steel  xg 750 1,000 800 825
Tying Wire kg 1,500 1,500 1,100 1,357
Egquivalent Royalty M3 . 250 250 250 - 250
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4.1.3 Hourly Equipment Cost

The hodrly'eguipmeﬁt costrfor Kabupdten is shown in Table'4“1—3.

Table 4-~1-3
 HOURLY EQUIPMENT. COST
FROVINCE @ SULAWESBI SELATAN
KABUFATEN 1 WAJO
AUNITsRp ) CA85 ).
CapE EQU{PHENT ﬂnnz - DLASB. . - {{CC(  LDCAL COST 229y - <{4¢{. FOREIGN COST H»»  T0IAL
- No S .- OMERSHIP OPERATION SUB-TOTAL ONERSHIP UPERATION SUB-TOTAL £ost
 Bulldozer: {20 HP Lo 12,800 0 A3, 000 7,789 1,034 8,803 21,904
Bul 1dozer /Ripper - w 100 340 3,820 f4,061 8,500 4,591 10,090 24,250
Swaip Builduzer <120 WP 356 14,085 . 1442t 8,879 L,R82 10,541 24,962
Bulldozer - © . 50 HP . CA9T . B,65T 8,854 4,914 854 5,568 14,422
‘Bul 1dozer /Ripper SOMP - m2 9,28 94k §,300 w2 4,297 15,798
Buildezer : 65 WP 140 T 5,290 0 6,430 3,500 #5 3,965 10,395
‘Bulldnzer/Ripper .- 5w 53 4,748 &EW 38 E 0 451 HAN
Swanp. Bulldozer 0P A2 9,48 945 5284 . 989 5,273 . 15,78
- Seamp Bulldozer . ESHP. © 162 &,647 4808 4,050 758 4,808 11,47
Hotor Brader . - 110 ke ST 8,089 1385 4,M9 1,295 9,214 19,579
Hotor Srader L TSHP. 192, 7,600 7,792 . 4,779 g9 5,673 13,405
Motor Grader : _655? : 172 - 8,489 bERL 4,300 B4 5100 11,965
Road Stabiljizer o W=1650 en I 343,780 BB 428 9,022 0 12,780
Vibratory Roller 4 ton - 3,3 343 2,90 0 385 3,285 6,72
Hand-guide Vib. Roller 1000 Kg 162 - w05 707 880 3 gBe (397
Tire Roller . 9-15 ton 125 7,342 747 3008 1030 3,209 10,474
Vibratery Roller {B&T) 4 ton 1 332 3AW 0 2,900 0 385 3,288 6,7
Hand-guide Yib. Roller 800 Ky ST M3 L 4Bs w00 2E o 1,106
_Rough Terrain Crane 10 ton R0 12,92 13,38 (10,039 750 10,790 4,118
_ Hydraulic Excavator- Bheel 0.3 a3 165 1,788 71,94k 4,109 - HL T ,655 12,60t
- Hheel Loader L2el | B 94 8,700 7,019 R T35 14,480
Wheel Loader o 0.3 a3 2,939 3,030 2,269 . 307 2,571 5,40
Water Tank Truck - 4000 ., 105 2,830 - 2,935 860 124 w390
Fuel Tank Truck . 000 te, 106 2,83 2,02 882 126 1,008 . 3,950
Dusp Truck ' 3.0 ton 177 3,558 3,735 1,487 20 1,61 5,44
. Flat Bed Trutk with Crane 3.0 ton &9 3,067 3,03 1,717 128 1,845 4981
Duep Loader Truck - .2 ten - 1% 19,820 19.9M 3,038 Sl 3,948 22,98
" Dusp Truck - 3.0 ton 263 587 61N 2,16% 313 2,502 8,836
Fiat Bed Truck S 0 ken 22,65 2,h40 563 42 K5 3,5
Portable Crusherlﬂcreenlng 30-40 tin 152 - 21,619 - 22,371 - 18,800 ;502 24,302 43,613
Concrete Hixer 0.5 ] 2,413 3,12 3,400 435 5,838 8,934
Water Pusp. 200 Vein 73 263 264 iog 4 194 180
Concrete Vitrator S - ' L 26 - 25 3 28 3o
Asphalt Sgrayer. 850 1tr, 123 778 L0 145 1,064 2,065
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4.2 Untt Gonatructiﬂn Joat by Work 1ype

4,2.1

Table

-------

All Woxks Lxcept Bridges

'tion costs, have been estimated using the combination

The unit construction costs by work type, excluding bridge construc-

of equipmeut

deacribed in Clauge 3. 4 and the unit pricea “already 1isted.
results are summarized in Table G4-2+1,
4-2-1 UNIT GOST BY WORK TYPE EXCEPT BRIDGE WORK
CRROV 1 SULAWEST SELATAN KAR ¢ WAJD
B thp!
ITEN | NI Luan'. CPOREIGN WAL
§ite Clearance in'Light Bush T TR - S
Subgr ade- Preparation & 0 R 3
MNorea) Fili - a} - 1,468 B45 - 2yl
Fitlin Swanp. 8l T4 1,085 o 3,529
Horsal Eicavation to Spoil w3 o WS a0 Ly
Sub Base Caurse - al 3,198 | 5,509
Base Course al 4,321 2,301 b,630
Shoulder B2 M2 i K
“Asphalt Patching . w? - 1,184 1,3%& ' '-I;?JO
Surtace Dressing: (Singial a? 591 -7 18 L AR
Burface Uressing iﬂuuhiel u? 1 B8 1,603
Earth Drain-- ] m Rt BY2
- Earth Drain in Suasp thy aachlnel el 5 R 1,626
Pipe Culvert 980ca’ & 46,853 d0,732 81,585
- Hasonry quvert lBOKBQ:!! S e 58,%18 15,370 ?4,289
Retainlng Wail-and Wing Wall {Tieber) Y, 17,17 S 17,383
Retaining Wall and Ning Wall iKasonry) 8y - 42,203 1,518 §3,79%
Gablon Protection ' ad 13,082 izl 13,213
ﬂanﬁa} routine eaintenance of road . 122,920 e 130,080
foutine maintenance of earth road . Ke 91,342 37,940 129,290
floutine maintenance of grave} road -~ Ka 184,578 {8,184 274,114
Routine aaintenance of asphalt read Ka 130,800 - 134,400 475,000

o A T o A I O e Y e T P A o 7 o I s g o T o 3 N T O B e e e e 8 A A e e
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4.2,2

Bridges

including the

The unit conatruction costa by bridge Lype ‘cost
demolition of existing bridges are” shown in Table 42w 2,
Table  4=2-2 'BRIDGE COST
PRIV« HUiANPHI BFIATQN EAR e WAJD
{itp}
[TEN UM LacaL '_ rnncieu ST
‘Buperstrocture (Tiaber;Span 3apl07) Al 58,908 4,62 43,934
" Buperstructure {THaberjSpan. Saglon) - 82 85,250 5,007 . 70,358
Superstructure. {Tiaber;Span Baglon): 52 . B30 . B0E 93,136
Superstructure (TinberySpan JajBus0) a2 7308 ST 78,TH
© Guperstructure (TiaberBpan SmjBH50) #7 eF. biis . 85,2
© Bupeestructyre (TinberySpan BajBusn) - x2 0L, 0a 7,8 108,982
“Buperstructure ttuncret9|5pan 3n|5ﬂ50} 22 5?,935 93 024 142,864
Superstructure IEnntretE;Span Sa3 BH50) el b3,038 9,741 1SR,TIG
Superstructure {Concrete)Span BajBHs0r - w2 2,550 100,992 163,546
Superstructure [Concrete;SpaniOny BHI0) a2 . BB Tl4,B6b - 1B2,B0% -
Superstruclure {ConeretejSpani3s) BRIOY w2, 72,799 135,049 - 207,818
Substructure {Pierjlor Tiaberjlor) KO 813,005 - M348 -556 133_ ;
Substructure (Abyts inr Tinberyiof) He §,332,002° 189,855 & 54i 657 o
‘Substructire: (Pierjfor TieberjBHSOY - KD - 794,478 53,882 . BIS, 3T
Substrugture (Abutyfor Tinbery8H50) NO 1,533,810 212,676 1,745,486 . -
- Bubstructure iPierifor Concrete;BHSO) . NO 1,760,817 457,927 2,218,744
Substructure {butyfor ConcreterBtisol RO - 3,658,515 957,777 4,626,287 .
Demulltlun ol erdge {Tisber-)teber) sl 14,040 17300 17,788
Deaotition of Bridge, (Tinber- )ancretel w2 i6, 058 1,730 17,788
Deaolition of Bridge {Concrete) ' "2 99,586 45,606 154,192
. Haintenance of Tiaber Brivgs (Hew) 82 10,41 LU b Py L
Hsintenanre of Concrete Bridge (Hex) a? 2,049 2,50 §,512
Haintenante of Timber Bridge (Exist) "2 gm0 11,458
#? 1,145 12,349 6,494

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

Haintenance of Cpncreté Bridge ﬁEiistl
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Chapter-S' RESULE& oF ECONGHIC FEASIBILITY EVALUATION
5 1 Pieliminary Screening

The ‘road links to be improved _should be éffecéive"fbr :dévéiopmehfl
,' of the Project Area. ‘The road links where improvements were assumed'
o be. inefficient for development '0f the ?ro;ect Area. were.. generally

.. screened out using the. followxng cut~ off criterial

'(i) Very ghort roads; 1ess than 2 Km' long, which have no’ ¢onnection

' w1Lh the trunk road network
(2) fRoads-not connected to thewnetﬁork at any pbint

(3) Unpreferred roads, due to poor sultablllty for trahépdftafion
compared to other 931st1ng alternatlve 1oads serving the same

o purpose

4y Road in gcod condxtlon according to the Blna Maxga road lnventory
'_whlch 11sts_ 1mprovement pro;ects carrled, out in the - 1ast two

or three years

(5)—_Roads.with asPhélt.SUIfacefin goo& condition

(6)"Ufbaﬁ'foads; ekcépt"fhoégf£orming'pért_of a longer route =

(7) Roads serﬁingfsiﬁgle iéréé orgaﬁizéti6ns_réther'fhan:thé.general
‘public ' | '

(8) :RaaHS'with no inventory daga

(9)--ﬁabupéféﬁrroaés ;1so éssigned'as.érOViﬁciél.féadé:'

fhe'roaa 1inKs to Be'sdfeenéﬁ éut'in Kabupaten Wajd aré shﬁwn in Table

5-1-1..
Table 5-1-1 ROAD LINKS TC BE SCREENED OUT

KABUPATEN ~ : WAJO

CRITERIA NO ROAD LINK KO

(1) | 18,71 |

(8) 105,17,23,24,29,31,33,34,35,36,37,40,41,43,45,47,
48,49,53,60,61,62,65,75,77,79,80,81,82,84,86,87,
88,89,91 -
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5.2 -Evaluation

5!2'1

5.2.2

5'2!3

Primary Analyals

The - Kabupaten roads were c1a351f1ed by using - the- future  traffic

volume on’ the yoad links in 1998.' The primary analysxs of. the IRR

was carried out us1ng the constructlon and’ maintenance costs. Road

_.1xnks where IRRs were more than 10% were deflned as feasmble links,

Results of prlmary analysls are shown in Table 5-2-1.

Secondary Analysis

From the 1nfe351b1e ‘road llnks evaluated by the prlmaly ana1y51s,

'road links where the IRRs were. between 1%Z and 10%,. .e, road links

which could become fe391b1e 1f down graded ‘'by one rank, .in

'c1a581f1catlon were down graded and the costs re- estlmated Using

these costs, a secondary ana1y31s of IRR was carrled out. ‘Road -links
where- ;hese IRRs were  then more than 10% were also defined - as
feaéiblé links. ‘This ~reflected that even though ~the road

classification was rather low the roadﬁlink should be improved.

_Results_of.secoﬁdary analysis are shown in Table 5-2-2..

Ra:rskiﬁgi'of'feésible Road Links

From the results of the primary and secondary ana1y31s, roéd 1iﬁks
where the IRRs were more than 10% were selected and - their NPVS and
B/Gs vere estlmated. The ranklng -of fea31ble road links from the
economic evaluation are decided in the order of the'NPVs;.i;e, the
1arger the NPV the higher the road link prlorlty as shown'iﬁ Table
5-2-3,
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Table 5-2-1 (1) .

_ F‘H[]V X NL‘_:_E

'RESULTS OF PRIMARY ANALYSIS

BUanEB; GELATHNJ

!(ﬁEiJF'ﬁ'I‘EZN

1 : WF\J[}
LINV NU - LUNB?H 'LlnSH Inh(/) _ REHARK
73 ) Km 1r1p-1 h3 647 oo
19 L2 km T11A 860040 VOG
&% & Km 1rip-i 32002 vnn
a3 R 1T Irig-2 PE. 350 ae
24 “11 K 1118-1 27.834° vOC
22 17 :Em FRSY:! 28,215 Vo
24 11 -kEm - 111B~2 16.374. vae
27 10 K ~ITIR=-2 lasze8 - - voo
19 17 KEm 5 §: 1) L4, 402 Vi
2 14 Em 111n Cta.to0 vac
20 8 Em L ILIA 13,340 voe
X 14 Km “T11A - 10.486  VOD
44 . B K Iryip-2 10,450 - VD
4 15 KEn Tiin-4 S %.445 von
76 “fy K 111p-2 8,481 Vi
s I Hi -z 7,189 . voe
b £1 ¥m 111b-¢ 6,579 Vo
28 16 Km 1118~y C2V674 Voo
s 11 #m 111B-1 ~1.743 Ve
7 5 ¥ 1re-2 - - 1,364 - voe
U 14 Hm ITIA ¢.078 v
1 7 Em t1in 0.078 vae
12 - FKm 111B-2 0.078 Voo
300 & Em 1118-2 0.078 voe
32 10 Em rrip-4 0. 078 voe -
13 B iEm TIIE-d .07 NG
14 1Y Em Trip=i H07H . voe
42 12 Em I11:1p~2 Toea7a - voe
157 AT Em 111p-2. - o.078 v
146 8 ¥m IIie-2 T0.078 Surplus
500 & Km 11158-2 G.078 SBurplus
U1 4 ¥m I1ie 0,078 Burplus
52 B2 #m 11ip-4 0.078 vae
=54 S B OEm I11B-2 0.078 . HBurplus
k) F Km I1ig-t 0,078 . vOC
14 % Em Iric 0.0768 Surplus
57 7 Ew 1118~2 078 vne -
58 - 5. 4in Itic G.078 Surplus
59 5 Km 111e=~1 CL078 0 vt
&HF 5okm I1tIRp~1 078 Voo -
&4 & B ITIn-2 S o078 Burplus
16 4 Fm I1Ig-2 D078 Vo -
&7 G m jrre~-2 C 0,076 “Aurplus
&8 2 Em I1ig~2 0.078 vog
i 11 Km 11184 0078 voe
70 7 km i 0,074 SBurplus .
73 2 1w 1110 0.078 Burplus
“ 3 Em ipIpe-2 0.07d voe
21 5 1Km I1ip--2 0,078 Y |
.9 '4 rm 1IR3 0,074 Burplus
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Table 5-2-1"(2) RESULTS OF PRIMARY ANALYSIS

PROVINGE ¥ 79uLAwa31_ﬁﬁLafAN _'KnnuphTEN-_u _NAJD'

1 ot i v o e e S W i 2 e Lt -«n—--—.—--—-.—-w............:.....,--_—--—................-..-.....,..u.....um-......m....._..-_.u...

LINK NU ) LVNBIH . ZLEGB% S IRR(A "RFMﬂRh
78 e . oLIB-4 00078 o wie
et 4 Ean SUrTIG 0,078 Burplua
85 SR Km o S TEIG 00078 0 Burplus
oo R Km 111G “T 0,078 Hurplus
) 4 i Iire-1 Sh.o7R V0D

‘Table 5-7-2 RESULTS OF SECONDARY ANALYSIS

hnuuzMuE s BULOWEST SELATAN.  KABUPATEN |+ WAJO

TLING NG LENGTH GLASS CUIRRIZY  REHARY

e e Gt o B et Sk 3 B et 712 S d o B i b e = 2 i e e P i B0 o AL R L 4 3 S e e b 0 Gt o

7ho & -t S1EI o bacazz o oovnee
tiby 3 Jn irie C 8. 03 Vi -
7 Sokm oo IIG R 59 ) b £ voe
12 S ¥ 9 141 LHIn-2 o G078 vnn
. il ke o lRtE-2 - 0,078 vt
IR § a1 S 111p-n 0,078 Wi
w4 15 Ko I11B-2 0078 e
Table 5-2-3 -~ RANKING OF FEASIBILITY ROAD LINKS

PRUUINCE"=' SULANESI BELATAN -jKABUPﬂTEN'-l Wedo .

.___..._..__.,_,A_,._..,__-_.._._.,....__...__.....__'_.__.,_.._.._.__.._.-.‘..-»-.._..._.,_.._,._..,_.____.,__.._.._... e e e e e e 2 bl e Y B i e bt L o g

LTNK LLNBIH CLABS NPV a/c " IRR - REMARK
NO _ , R tiogokpy VAR

22 17 Km I1lA 827976 - L.776 25,215 vOC
3y 12 K o CTLIA - 489R45 2,845 44,040 VOC
7% 8 km . TTIB-1 - 325269 F.224° 5306470 VOG
26 11 Em 111B-1 181768 1.831 27,034 T voo
a9 4 Fm ITIR-1 ~ BlOoor . . 2,053 . 32,102 wae
2 14 Em T1In 47692 1.167  14.1000  vOR
74 11 Km o S TIIB-2 38792 1.270 | 16,374 vaoC
a3 - 3 Km I1rie-2 . 37323 1.870 28,390 VOO
19 17 Em ITIR=2 . 36384 1.177  t4.402. - vOC
27 10 K 1118-2 - 31210 1.258 - 16,288 VOC
20 B Em 198 L) 18448 1,133 1303400 voC
3 14 tm Iren HO51 1.024 10,4654 . VOC
76 & Km “LTIe 1658 1,017 10,4227 voc
a4 8 En T11R-2 152 1,017 10,450 VU

5LIM 143 Km 18925271
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Chapter &
6.1 Imbiemeniation Schedule

ﬁ.lal Project'cost

IMPLEMENTATION PROGRAMME

The total Project Cost for the Kabupaten- is ‘composed. of the cost

of construction and maintenance, supplementation as described later,

and workshop, = laboratory 'and':survey equ:mn-le_n:i:.-'= The total Project

Cost.for the Kabupaten is summarized in=Tab1e-6~l§1J

* Table 6-1-1

_ TOTAL PROJEGT COST (1)

KABUPATEN: Wajo S

' : (Rpx109)

FOREIGN LOCAL

CoST CURRENCY CURRENGY - TOTAL
CONSTRUCTION - 1,014 1,613 2,627
MAINTENANGE 171 545 716
‘SUPPLEMENTATION 457 e 457
WORKSHOP EQUIPMENT & TOOLS 28. e 28
LABORATORY EQUIPMENT L e £
SURVEY EQUIPMENT 5 - 5
TOTAL 1,694 2,158 3,852

The total Project Cost can be_divided iﬁto'dosfs_as shown in Table

6-1-2.
Table 6-1-2 - TOTAL PROJEGT COST (2) _
(Rpx10%)
FOREIGN LOGAL -

COST CURRENCY CURRENCY ‘TOTAL

CIVIL WORK | 577 2,140 2,717
_ CONSTRUGTTON & MAINTENANCE 990 - 990

EQUIPMENT ' ' _

SPARE PARTS _ 75 18 93

WORKSHOP / LABORATORY / SURVEY 52 - 52

EQUIPMENT . . f

TOTAL 1,694 2,158

The cost for givil work

3,852

is composed of the cost of labour and

'matefials, operation cost excluding spare parts, indirect cost and

transpoftation cost of equipment, and ownership cost for existing

‘equipment.
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6.1.2 Pfoposed Road- Links

(1) Road Llnk to be Imprcved

The ' road links 'to be improved wele generally selected taking

into conﬂideration the following cxiteriaz .

(1) 'Fe331ble-road links 7
- Feasible.roadylinka frbm'thé:primaiy evaluation
_ - Fe&siﬁie road 1inks_froﬁ the éecondary evaluation
(2) Road links selected from Ethe engineering pdinté of
(3) Road links selected becéhéé of hésic h@man'néédé.
The road links fln&lly proposed to be improved in the Kabupatenuﬂ-
‘are the 20 links with the total " length of 178 km which ‘is 42% of
“the 425 km total length of .Kabupaten__roads studied, - The -
proposed road links are shown in:Table 6-1-3. R '

Table 6-1-3 ROAD LINKS TO BE IMPROVED

KABUPATEN s WAJO

REASON FOR SELECTION ~ROAD LINK ¥O

Feasibie ) . . o

- Primary o '2,3,19,20,22,26,27,39,44,69,
_ : 73,74,83,

- . Secondary 76

Engineéring Point of View 1,7,9,11,16;25

Basic Human Needs : S

As the table shows all feasiblé road links afe'.propcsed to
be improvéd. ' o

8ix key road links which are located at the stratégic point
to complete the local road network cdnsistihg of feasible road

links or connect Kecamatan ceapitals are selected from the

engineering points of view.

" The order of procceding 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

H WAk

-------------------------
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(2) Road Links to Be Naintained

It is desirable that allj Kébhpéten' roads are maintained.
However, because of the limited budget if_iarineﬁitablgythat
some road links in '.the?ﬁabupatéhé will be 1left  without
maintenance for the time being. - The, budget shuuld.'be ﬁsed
for those which are effective in producing more useful develop*_
ment  of the. Rabupaten through the road development project.
Tﬁe road ‘1inks to be maintained are finally proposed as .shown.
in Table a#lws.;' A E ' '

Table §-1-5 (1) . ROAD-LINKS TO BE MAINTAINED

CUPROV 1 BULAWESY HELATAN KAB 1 WAJD

{ iOUOHp ]

g
-y
=
=]
-
L nid
x
=
=
-
—J
o
L~
=
=

_ L] ABPHM. GRAVEL. EARIH II_H ﬁHEA RE 'ﬂﬂEﬂ. BRIPGE - - LDCAL- HJREEGH o
NO LOT I IR B I LU Kt ike} -~ NG (s2} WD Cta2) 0 COSE- - CO8F - LOST  Cos

. ..-.......--..-,-.....-.........m-..._-........_-_-__..--_.-......-.,.....,..q..............._...._.._.s---u--...u--.--.s..u;...,--._-u-:--pm---...-..--.-.-_--—---_..- ———————

N fHooms o1 b8 00 ¢ I 0 000 - e.00 o LA ljE0
2 HoOBLE 18,9 AT WD LR | 00 000 4 15525 008 &97 - 1,701 4,810
-3 N4 ot 88 L4 00 M0 T BL 000 3,005 e 0 00 - B
E RN -1 5 EEN 5 B % S X R B | 6§ 0 000 0 - D00 VAR Y 1 S £ P I O L
& - H L8 et 53 0¢ 6 W 8 0 G600 59300 00 3009 Lue . 5,09
1 5 ALEl60 212 00 0 3 700 0,007 4500 iR 14 02 . 7,05
g I009%.0 40 60 00 ¢ % 8 b 600 0 0.00 0 a8 b LN
) IR S+ TN Y B 1 T X IR B0 000 2 BR.OD 3R I IS 1) PR W 1
i % e 07 futr o 00 9 5.6 6 o000 1 2050 HE LA 8 7,
0 10 L0 60 00 0. B 9 0 000 5 18%.00 L2 3,350 LB 4,48
1 Wome a1 0t 00 | g - 0 000 4 164,50 1,050 . 4,167 1,483 5,852
13 E 957 63 45 0.0 ] b 90 - 6.00 0 0.0 o 1,89 S13 . 2,400
) (e 00 LY 4% ¢ ¢ 0 9. 000 31600 8e 1,780 BlR 2,4
L] TR L I N TS SR X ] 309 9 %00 0 0.0 0 A TR 34
b 5768 84 24 %0 b8 0 ¢ 0.0 7 N800 (A N 1] 825 2,96
n I 1Y i &Y 0.0 6 0 i 8 600 4 90.00 58 1,006 80 4,99
1] f we oo 00 00 0 ¢t & 000 0 0.00 ] 85! o 1,0m
% flomE 159 55 00 ¢ 0 H 0 609 L 3000 30 7,440 S 2,781
] 10 8.2 in8 .48 00 0 bW 0 00 1 700 #H AN 52 308
n t 768 5.4 1.3 0.0 ¢ i b 00 | 40,50 WY OS0M 1,512 5,5
3 b 928 - L1 50 A6 ] b 6 ¢ 099 0 000 - 0 1,881 513 nAN
” i L5 L6 05 00 ¢ 1o o 0 000 z o §081 0 3B L3 5,200
3 i &6 20,2 ILE 0.0 0 9 300 000 0 000 6 3418 g 4,000
§2 1I709%3 3 03 00 8 12 G0 8.0 4 15150 1,023 4,36 1,515 5,800
i 5553 W5 2.y 50 ] 3 5 0 0.0 § 3,50 205 LBl 506 7l .

...............................................................................................................................
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Table 6-1-5 (2) ' ROAD LINKS TO BE MALNTAINED

FROV ¢ BULAWESY SELATAN KAE 1 WaJo

' liOOORp !
LINK  LERGTH B - S0 AU BB ABPUML BRAWEL EARTH TN . AREA R . AMEA - BRIDBE LocL FOREVEN -~ YOTAL.
N8 ka) 10 1 0 K el dKal W0 (s2) MG fa? 0 COST - EOST.  COST - COSt
% B B 34 BE Q0. @ 0 0 ¢ GO0 7 00 DI Y1 I A R |
51 s ne ALY 8 0 o0 000 0 00 6 8 0 1,08
52 B0 L0 00 00 0 8 00 000 0 000 0 2460 TR0 J0
5 B95.0 50 00 00 0 4 & 0 000 ¢ <000 0 6 2,005 53 2,858
55 9 9.4 04 LO 00 0 0 0 000 ¥ Fb50 A9 3,002 4,039 - 404
5 30 h0 00 00 0 Tt 8 000 ¢ 000 0 83 23 1080
)] LA 11 R %% R S TN 31 235000 0.0 258 R,082 -84 2,85 -
50 59,2 .8 &0 00 0 4 t 0 0.00.0 0.0 LA - A L
5 5 92 e .20 00 0 5 -0 0 0.00 1 2.5 My 1,840 8530 7,
&Y 5904 8.6 Lo 00 . 0 06 ¢ 000 0 .00 ¢ L5 AT 1,0
] & 800 200 2.0 00 0. .2 4 0 o -0 000 0 0 1 ATE 3218
bb LI LN S X B O SR Y S R | Yoo 0.0 ¢ 000 0. 3 3% ne
bt BB 05 M3 00 0 b 20 G001 45N ™ 2,03 418 2,1H
M. 2 90 L0 00 0.8 D T8 0 000 0 000 . 0 6 - 191 B0
] 415 /02300 0 0 A0 000 0 000 0. BST dBb 3,008
- 9900 Lo &0 0.0 0 . 1o 0 0 0.00 ¢ 000 o - 95 An
3.8 00 9.0 de 00 0 ¢ B 0 0.00 1 2250 - B 1,807 A5 2
| 1504 55 155 0.0 0 0 M 1 A%.000 6 0000 36 2,09 el 330
1 BOBLe 3 WA D 8 0 0 0.00 1 3L - 205 2,606 818 . JAM
83 IOSh8 433 T 0b - 0 9 3000 000 0 000 . 90 B3I 1 .My
85 70 50 00 00 0 2 0 i 1m0 0 0.00 LA32 LIF St 2,n3
.90 7090 100 00 0.8 0 2 06 000 0 0.0 o 819 010
9 0193 53 55 0.0 ] { 0 0 .00 1 4500 292 AN -aE LY
SN 35 13 42 99 - 5 3,50 54 1982.05 18,102 IB4,394 35,225 149,819
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6.1.3 Annual'Coqstructiop andVMaintenanéemCOSt.

The annual allocation of the total construction and maintenance
cost in the flve yeara progtamme: for Kahupaten WaJo is finally '
'recommended ‘as shown in Tables 6 ~1-6" (1), (2) and (3) for the

: »constructlon, maintenance and Lotal respectively.

The proposed constructlon cost. is Rp 2,627 'x 106 and malntenance

cost is Rp 716 x 106 ﬁhlch is approxmmately 21% of the to;al

" expenditure. -
Table 6-1-6 (1)  CONSTRUGTION AND MAITENANCE 'COST
' (CONSTRUCTTON)
FROV .1 SULAVEST SELATAN EAE t WAJO
. l UHII I Iﬂﬂﬂﬂp )
TTEN ) ¢ (LI UL B Wy 1y ¢ Ly
LocAL CURRERDY 3 159,508 544 30,450 30,417 M, 1,564,020 16030
" Qunership Cost ConEW I &SB ni00 L 30,000 {19
Ggeration - Lost LIS R TN/ TR L T T ) P TR U YL T TR TT R 71
Haterlal Cost IV TS TRAN 9000 54336 I3 t20.0n
Eabour  Cost. MW W,EN0 85,807 e15T0 5,326 W3 AB3 107.8x1
- Contingency 20,623 8,10 45,712 49,520 13,517 206,826 {1300
FOREIGN CURRENCY © 104,061 6,96 080 LI 200 1,042,510 039,70
Bwnership Cost AL B0 90,671 ,ME  109,0 A20,550 (0.1
Gperatien Cost - §,07F 1086 43,255 3,200 45,04 59,363 1 &M
Halerial - Lost 3,20 L3S 104,786 05,877 5B,00F  A25,b1B {40.3M
Labour . Tosk 0 0 9 0 ' ¢ {000
Contingency AT 30,854 - 3,157 32,997 0,397 135,980 430U
WAL COST 22,566 551,660 569,328 B33,380 589,897 2,676,43
 Gunershlp Cost 4,338 66,531 91,250 06,550  W&,817 450,580 tin.on
Gperation Cost 80,041 155,920 10,20 190,832 208,229 605,047 (30,7
Haterial Cost 79,90 107,383 UBAI9 185,22 MR 23,09 (83N
Lebowr  Cust CRN,E95 49,690 85,802 62,510 15,326 283,483 (10,8
Contingency 240 1(,95& 16,849 B2,614 16,714 142,605 {13,010

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

{ tun!inqenc9 [ -1 S
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Table 6=1-6 (2) GONSTRUCTION AND MAINTENANCE COST

(MAINTENANCE)
FROV +  SULAWEST SELATAN  KAB 1 WAJO | _ |
' ' L UNIT-r 1000Rp )
| UTERS o CIIEEY AT IS0 Iy cdemy CT0 )
LOCAL CURRECY + SS.BL M3 T, 5,32 M09 545,306 (78.20)
Cownership Cost . T80 LS% 1 LA 2,085 BISEULSM
Operation Cost 30,40 40,98 B2,BAL 5,93 e9,4M 28,600 (SR
Haterial - Cost 1,610 3,530 3,883 A4 678 18,220 {330
Olabow - Cost 22,400 ABAT3 A0 S2,59 ST,B17 0 MR8 (.00
FOREIGN CUBRENDY 1 12,00 34,76 S51 S A7 1A% (BN
Ounership -Cost WA 29,276 30,215 3L9S 338N 139,94 (82,1
Dperation Tost . 700 343 3,5% 38 3,93 . 16,15 1 9.0
Haterial Cost W 2,08 2N L6 491 W (830
Labour -~ Eost e o 0 0 b 10,00
oL CaS1 | 20 TR IS5 IR 89S TIS 2.
Qunership Cost 15,308 30,866 31,995 33,5 35,999 . 4,08 (20,70
Dperation Cost 30 BGISEse3E 69,697 TRIT 3059 42811
Materal - Cost 2 55 b5 B2 9,2 IY 4450
Labowr  Cost M w873 A9 BN 5,8 239280 (3201

34-64



Table 6-1-6 (3)  CONSTRUCTION AND MAINTENANGE COST

(TOTAL)
PROV 3 BULAMEST SELATAN  KAB & WAJO'
CUMIT ¢ §000Rp )
| ITEH oy 19av Y90 y o« 19?5 ) _< 1992 > RRUUSE
LOGA. CURRERCY 1« 23,78 ‘321;ﬂ5b 18,197 505.759 ."'513,34ﬁ'3’2,iév;432 -_{53{711
Gwnership Cost 3,589 7,220 6,306 9,006 10,020 3610 ¢ LGN
- Operation Cost 100,85 205,807 220,507 243,088 22,000 1,080,327 1.
Haterial  Cost 1,330 - 7,18 7,57 §,M6k 57,063 335,558 (i5.01)
Labour - Enst 4,35 95,53 UI5,0% 120,589 133,203 5H1,767 (2408
Cantingency WIS ALM02 871 960 WS 206,026 (970
CFOREIGH CURGERCY + - 120,088 270292 WS W20 L8 215,047 (k30
Dwnership Cost 56,030 10,477 120,96 3L30 LZ,BB 5610 (b3
Geration Bost . 7,75 4,479 15,781 U703 19,587 74,708 16,20
Naterial fost 83,910 115,832 BOT,562 . LIO,8B . 62,998 MO,785  (36.31)
Laboir = Cost ¢ 0 0 0 L N X ) 4
Contingenty 15,573 0,5 3,157 3299 21,399 . 135,980 {1020
T0TAL £OST - g JUBM 69,147 TABBA3 . 798,052 ThbyeT 3, 2, 315
em&mu Lost _' 9,719 U7 2,282 .|wJW' IﬂJu 5wsﬂ urem
CGperation ot M2, 20206 20,0 - 260,50 280,816 1,112,055 133,30
Naterial Cost B,200 192,950 165,138 - 193,930 122,08 77,318 . {2321
Labour  Cost 1,35 9,563 115,0% 120,59 £33,203 SIL,76T 115,30
Contingency 3,48 JL,986 76,869 6,416 78,916 - 342,605 (10,30

................. o a2 2 . e e Bt ek R A B B e 2

¢ Contingency : 151 )
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6.1.4 Conétructioﬁman&$ﬂaintenanceﬂEqpipménf~60§f

(1)

(2)

Réquired"Number‘ofqupibment .

-The reqnired nunibers of coneruction equipment for Kabupaten

Wajo —are estimated from  the annual. proposed. construction_-

quantities as shown in Table 6-1-7.

The proposed numbers of Lquipment to be purchased are finally'

decided considering the following number of e\istlng eqUiPment

in the Kabupaten whlch are available for the Project

- 2- Steel Roller
- l-Hand- gulded V1bratory Roller
- 1- Asphalt_prayerv '

:The'proposéd numbers of maintenance equipﬁent have been decided

as shown below from the propoSed annual . maintenance volume
taking into account the -capacify 'of“_the proposed maintenancé

gangs.

a. - Equipment for Road Mainfehancé
- 1*Motdr'Craaér 75 "
- I-Tife Roller 8-15 Ton
- 1-Dump - Truck 3 Ton
- 1l-Hand Gu1ded Vlbratory Rollor 1000 Kg
- 1- Flat Bed Truck 3 Ton

b.  Equipment for Biidge Maintenance

- 1-Flat Bed Truck with Grane 3 Ton

Equipment Cost

The proposed construction and maintenance equipment and their
purchase ooots are shown in Table 6-1-8. 1In the Project the
supplementation cost or equipment cost“ supplemented is the
difference between the purchase cost for newly supplied equipmant
and the_depreciéﬁed 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'NﬁMBER OF EQUIPMENT

PRDV"a-fﬂnlﬁerI SELATAN  KAB 1 WAJO

PN IME R EISIND €180 C 180 <m0 (oo iy
Bulldnzerlﬂlpper e "-‘-“-;;; --------- ;-_ """"""" ;:;;~-----a:;; nnnnnn 6“;; ------ ;:;; ------ 8:;; ------
samp blldocer W00 605 005 @ 08 o0
Notor Grader M 0 es L Ly s an
Wod-quide Vib. Roller 20 1 00t 007 L0 . 08 o7
Tire Raller T w0 es 0.88 T
B S R P
Clptralic bewtor Wl 20002 009 0 om0
el e om0 om L® L0 L2
B T R
et T
B T
e om0 ek L% L LB on
" hertable trusher Sereening | B0 0 007 045 0@ 04 0T

loncrete Weer w0 om oo oa ot on
Twe w0 om os os om0

et e Y T T
"";;;;;IE”;;;;;;;‘"“""’""”"';2;""“""'I"""";";i""";'I;""'”o’é;"""?&; """" o

______________________________________________________________________________________________________________

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

FROV 1 BULAWEST  BELATAN o HAR D WAJO _
{ 1000 Rg )
. EQUIPNENT ~NAME . LLASS- CIF.(JAKARTA}. - PURCHASE NO. - PURCHASE COST
Bulldozer” . _ R (O 39,150 - - o
‘Butldoder/Ripper S0 WP 43,000 | . 33,000
Swasp Bulldozer .. - WOHP 52,08 . . - . -
‘Bwagp Bulldozer - R -7 40,500 - o
Notor: Brader - . 15kp 47,800 3 43,400
Road Stapifizer = C H=1650 e 85,990 e -
Hand-guide Vib. Reller 1000Kkg - 8,500 i 8,300
‘Tire Roller - . T B-lSten 31,670 2 62,149
Yibratory Retler’ (DAT) - Vton . 29,000 - -
Vibratery Roller . Aten 29,000 - -
" Rough Terrain Crane ' 10 ‘ton 100,400 - -
Hydraulic Excavator; Wheel ' 0.3 a3 1,100 - S
- Kheel Loader . 1.2 83 70,200 2 140400
Nater Tank Truck _ , 4000 Itr, 12,750 | - 12,79
Duap Truck T -~ 3.0 ten 14,700 16 235,200
- Duap Loader Truck - 12 ton 3,300 - e
Flat Bed Truck with Crane. 3.0 ton 25,190 2 50,380
Flat Bed Fruck E : 3.0 ton 1,215 3 " 33,825
. Portable. Crusher /Screening 30-40-t/h - 188,000 i 188,000
- Lancrete Mixer : ~0.5a3 18,000 (. 18,000
Water ‘Pusp IR 200 i/ain : 630 { 430
Concrete Vibrator 3.3 HP <740 I 740
fsphalt Sprayer - 830 Itr. 10,200 - 16,200
Service Car - - _ -3 ton 11,400 - 14,800
§ Wheel Drive Yehicle S0 - 17,500 { 17,500
.. Hotorcycie : 00 ce i,100 3 3,300
PURCHASE - COST-  TOTAL 969,563
OWNERSHIP COST  {FOREIEN) 932,856
EBUIPHENT COSY SUPPLEMENTED 436,709

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

HOTE ¢ OMNERSHIP COST (FOREIGN) for Existing Equipaent

Hand-guide Vib. Roller ' 3,342
Vibratory Roller (D4T) 22,384
Asphalt Sprayer 2,412
HOTAL 28,b38



6.1.5 Other Costs

Gost other items includes ‘the costs of workéhop equipment and tools,
laboratory test equipment dnd survey - equipment which are recommended

"in Sub- Clause 3.5, Theae total ‘costs are summar1zed in Table 6 1= 1

6.1.6 Quantities by Work Type

”The annual construction and maintenance quantities for all proposed

road links are shown in Table 6-1-9,
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" Table 6-1-9 CONSTRUCTION QUANTI'I‘IES FOR ALL.

PROPOSED LINKS

SULAKES] Wau

34-70

FROV BSELATAN, Kan 1
P1EH ] < 198g > A9 3o ANy <,_!}?'?l") ¢ IWZ ). SR 1]
Bite Ciearante in Light Bush n? 0,00 1EY00.00° . 15450.00 tgyoe.00 . Q-{'O. - 9325000
Subgrade Preparation sl 1367000 © [24200.00 - 234G00.00  218000,00 . 325000.00 © 9#4910.00
Hormal Fi11 Y S 000 AN N X ) S 000 C000 - 00
Fill in Swasp : Co W WIR00 200,00 SSS.00 110,00 0.00 - S814.00
Nermal Excavation te Spun - ‘a3 . 756,00 .20 126,60 - §556.20 . 142%.00 813,00
Sub Pase Course - ' 43820 773,00 17900.80 . 21320.90°7 2220280 804%h. )0
Pase Cowrse S i 4760.00 JBE.00  10944.00 - 13725.00 128600 200,00
Shoulder . .- Cooe2 M15500.00  §05400.00  196700.00  149400.00 . 298000.00 . 816000.00
fsghall:Patching . - ' : »2 5140 8,00 0.00, g,00 . - 000 _§1.00
Surface Dressing (Single) - o2 8800000 CUA000.00 © §4000.00 . - 48090.00 - S0.00 194000, 00
Surface Dressing (Doubdé) 2l 000 13600.00 . 80300.00 96400.00° - 56000.00 357500.00
Earth Drain . - ) ] 2360.00 - 13540.00 8540.00 ZHS0.00_' 2056000 5454000
Earth Drain in Snaup {hy lach:nel &l 4200.00 3500.00 - - - 400,00 1200,00 - 0.00 9800, 00
Fipe Culvert BBOca . _ . & iR 169,20 0,00 3320 298.00 .00
Hasonry Culvert (80x80ce) -~ - - LA 8.00 B.09 322.00 £1.00 280,00 155,00
Retaining Hall-and Wing Wall (figber) Y 6.00 - 0.00 0.00 0,00 0.00 0.00
Retaining Yall and Wing ¥all (Hasnnryl S &1 i8.40 46,70 230,14 102,60 154.80 Seo.90
Gabion Prutectmn S _ ‘ w3 0.00 0.60 0.00 e 0.00 - 0,00 .
Superslructure_(F_iihvf;Span Iatoni ¥ 74 - .00 0.00 © - 0,00 0.00 Gy A
Super strickure ITisberSpan Say 107) - n? ¢.00 0,00 0,00 40.00 8090 120,00
Super struchure. (Fiaber;Span Bay 10T} 8 - {00 0.00 0.00 0.00 25.00 28.00
Superstructure (TiaberjSpan YasBH50) a? 0.00 0,00 0.00 0.00 - 0.6¢ 0. 00
Superstructure. Tiaber {Span ey BHI0} “a? 6.00 0.00 .00 0.0¢ 0.00 . 0,00
" Superstructure l'linbér;ﬁpfah Baj BH50)- al ¢.00 -0.00 0.00. 0.00 0.00 - 0,00
Superstruclure tConcreteiSpan LayBH50) a? 0.00 " 0.00 0.00 0.00 . 0.00 600
Superstructure. (ConcretesSpan SayBHS0Y a? - 0,00 0.00 19.09 0.00 0,00 i8.00
Superstructure [Contrebe;Span BegBHSOI a? .00 0.00 0.00 0.00 - 0.00 - 0.00
Superstructure (Concrete;SpantOn; BH50) al - 0.00 0.00 0.00 0.00 0,00 0,00
Superstructore. (ConereteySpantSa;BHs0l x? 0.00 0.00 0.00 .00 0.00 0.90
Substructure (Pierjfor Tiaberji0m)- NE 0.00 0.00 0.60 1,00 6.00 i.00
Swbstructure (Rbutifor Tiaberjien) i 0.60 0.00 - 0,00 2,00 10.60 12.00
Substrecture (Pierjfor Tiaber;BHS0) Kt 0.60 0,00 2.00 0.90 0.00 0.00
Substructure (Abubjfor Tisber;BR30) Ho 0.00 0.00 - 0.00 ¢.0% 0.60 0.00
Substructure [Pieryfor Concrete;Bi50) Hl 0.00 0.00 0.00 .00 6,00 0.00
. Substrecture (Abutsfor ConerebejBHS0) Ht 0.0¢ 0.00 2.00 6.00 0.00 2.00
Denolition of Bridge {Tisber-}inber) LY 0.00 0.00 N 5,00 0.00 45.00
Derolition of Bridge {Tiaber-)oncretel 52 0.00 0.00 0.60 0.00 0,00 0.00
Desulition of Bridge tConcrete) a? 0.00 6,00 0.60 0.00 g.00 0,00
Hanual ruu_lir_ué saintenance of road ¥n 178,50 339.40 347,80 e 350,00 1557.00
fautine maintenance of earth rudd Ka 18.50 89.40 8l.30 - 62.14 350 0 3LL00
floutine maintenance of gravel road s 117,75 720,00 213.50 Hb.00 214,30 $8L. 75
Routine maintenance of asphalt road Ka 5.3 30,40 48,00 .60 169,09 262,23
Baintenance of Tisber Bridge {Hew) LT 0.00 0.00 0.00 0.00 0.00 0,00
Haintensnce of Concrete Bridge {New 8? 0.00 .00 0.00 0,00, ¢.00 0.00
Hainteaance of Tirher Bridge {Exist) » 220.75 436,50 £36,50 418.00 333,50 1942.75
Kaintenance of Concrete Bridge {Exist) a? 969,03 192343 1940.55 - 1952.80 000,05  '885.85



6.2 Organization snd Construction System

6'2‘1

6.2.2

Organization
The . Bupati as head - of the Kabupaten has been authorized by Law.?.
No.nl3 1980 ‘88 an official reaponsible for the Local Road Develop-

ment Pro;ect implementation _ Thia means that the DPUK is ‘considered

as a responsxble agency for the actual execution of the Proiect

According to 1n9truction letter dated June 24, 1982 Ref{ No. 620/975-
/BANGDA; the ?roj?otVManager_appointed'by the‘Bhpéti.will be respon-

“sible for the operation and_maintenanoé of'fhgaéquipment.' Aécofdingu

'ly the Equipment Cootdinétor‘appointed ffom_ﬁhe staff of the Regional

Public wofks'(Kantor Wilayah) by Bina Hérga as a coordinator between
the Gove&nor and the Bupati will be respon51ble for dellvery, effec~- .

tual utilization and maintenance of the equipment

The . standard organization of DPUK consiSts_ of a. minimnm of four
section§,  i.e. Road Section, Hbuéing and City 'Planningf Section,
Trrigation Section and Administration Section. For execution  of
the Project it is 'stfongiy recommended. ~ that - the “stnqctu}al
orgénization of DPUK is established. it will, be .neCQSSary  not.'
only to organiéé new sections but also to reprganize the current.

structure through a rxeview of the vroles and responsibilities of

‘each inter-related section.

1t ié_recommended that the worksﬁon is newlynorganized te consist
of three sub-sections, i.e. maintenance and repair of equipment,
operation and méterials,' and admlnlstration to execute the main

tasks descrlbed in Clause 3 5.

The sub-gection _of laboratory would be under: Ehe‘ relevant Road

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

Construction System

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

intensive merthod should be adopted for earth work and pavement’

work with the exception of surface dressing.
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Flg. 6-2-1 : . PROPOSED ORGANIZATION

Hinistry-of llome Affairs cgg;rggggﬁ£gqgjuinistry_of_Publié Works

/ Bangda / Bina Marga
L _____-|Reglonal Public Works
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: E t
Bupati g e quipmen
ST - I : : o Coordinator
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Administration B — _ N
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) _ | _ A |Construction ek q
Planning Maintenance| || d ot 1}QUIP : an
- : en
Laboratory " Material
a ' ! Equipment delivefy flow

“ﬁ _~H i New position/subsection
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Current road construction in the Kébuﬁateﬂs is obliged ‘to rely
upon: the _traditional labour intensiﬁe mefhod':H it .is. therefore
_assumed ‘that both the DPUK and the local tontractors m the ‘(abupa~
tens do not have suff1cient experlence and technique . for the equip-.

ment intensive method of road construction.

‘For realization of'the Local Rdad Devéldpment Project the GOI has
ensured availabiliLy of the required human resources of DPUK and
intends to conduct tralnlng programmes for - those human resources"
as ‘described in Clause. 8, 3 of the Main’ Report. This 'means. that
the 6OI inténds the Kabupatens to have  the’ abillty'td_execute'the

Project by force account (Swakelola).

‘1t should be recognized from the experiences in. the first local
road project, which was assisted by OECF, ADB au&_IBRD, thaf because.
of ‘their poor ‘construction ménagement and.traditionai labour inten-
sive methods most of the road constructlon hy loeal contractors
could not be compléted within the contract' perlods{ Ihereforej
exécution of tﬁe road improvement. by force _agépﬁnt is desirable
as reconmended . from their 'eﬁperfénce by the cbnsultants for the
 first local road project,

1t is étrongly recommended that"excep{. for labourers the -staff
of. the force apcouht team should .ﬁot' be hiféd. by the day as it
_ﬁould then not be -able to coﬁsolidate the foundations for development
of self reliability. . |

liowever, it will be very difficult to execute all the Projects
. by force account because of _the need. fo;‘jmany Kabupaten staff,
The GOT has emphagized the need to proﬁote the=empioyment of locéL
weak contractors in order to up-grade their caﬁability in the road

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

Taking into consideration the conditions mentioned above it 1is
strongly recommended that the DPUK is obliged to- lend some equipment
with skilled opervators to the local contractors in the Kahupatens

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 Rabupaten roads -

- Laboratory tests _ o

= Production of crushed stone

> Technical service for the eguipment
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