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Preface

In the Republic of Indone31a, shiftlng cultlvatlon and excessrve
pasturage has resulted 1n denudatlon of forests.

Restoratlon oﬁ the devastated land and preventlon of another
-devastatlon ‘are the urgent and 1mportant problems in the pollcy on -
forestry of the country. ThuS, dlvidlng the country 1nto six drstrlcts,'
the country 1s going to establish a basrn control technologles adapted to

the natural . and soc1al condltlons of the respectrve dlstrlcts.

Under such a background the Republlc of Indone31a requested our
technical, cooperatlon 1n JFY 1985 for development and 1mprovement of the
watershed management technology in the South Sulawesi District and '
traznlng of englneers. ' '

) Eor the'reQuest}'the Jaéee:rdternatiohel Cooperetioh'Agency took a
stePS'to'initiete'e foreStry conservation teChnical-cooperetioh project in
Juiy 1588. The prOJect was 1ntended for the transfer of forestry and
hydrolcglc technology, development and 1mprovement of the forestry
conservatlon technology and flood. COntrol and afforestatlon technolegy and

_tralnlng of the requ1red englneers,r"

1hus, from October 20 to December 3, 1988, “the Agency dlspatched a
su;vey team for zmplementatlon de51gn of. the facrlltles required for
executlon of the pro;pectr includlng hydrometer and other forestry and
hydrologlcal facrlltles, stream works, h11151de works and other fload
contro) fac111tres,.bu1ld1ngs.such as laboratorles,_warehouses and
'gereges, nuISerieS'and bridges;'

This report presents a summary of the surveyf and I am conv1noed that

' 1t w111 serve ‘as valuable 1nformatron for promotlon of the pro;ect.

' I would lrke to express my thanks for the support and cooperation of
the personnel of the Republrc cf Indone51a as well as the agencies
concerned 1n our country and .those who partxclpated in the survey, without

whlch this survey would have been 1mp0551ble.

- Janvary 1989
: Kétstlyuk'i Ohmi _
g Difectpr, Forestry and Fisheries Cooperation Dept.,

Japan International Cooperation Agency
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I, PURPOSE AND OUTLINE OF SURVEY

iy Pukpesex"
This survey was undertaken to c0nduct executlon deslgn of the variouns

'fac1lit1es needed to 1mplement the SOuth Sulawe51 Erosion Control Project

in accordance with the R/D concluded on July 21 1988.

fhe land’ surveyed was divided 1nt0 the fleld statlon 1n Mallno

Vlllage and the model ‘area in the upper reaches of the Mallno River., In
the former area, de31gn of buildlngs will be undertaken.- In the latter
ared, gauglng fa01lit1es, stream: work, h11151de worx, nuksezles, nursery
-_faC111t;es, brldges 1nclud;ng access goads,'and:other wo:k and facl;lt{es
will be designed. The work also included framing of an overall plan, such
as building iayeut,biaps,_triel-afofestaeion plensiend'tréecgarden.plans
embfaeing the'bﬁildihQS;*ﬁurseﬁyffaeiiities,andfo&her'facilities'which the

Government of the Republic of Indonesia is scheduled to build.

2.  List of Persons Concerned and Survey Schedule
{1) IList of persons concerned

1) COmp051t10n of execution de91gn team -

Members of Survey Team for Executlon Design of Model Infrastructure
Improvement PrOJect for Er051on Control ongram of South Sulawe51,

Republlc of Indone31a

Name and_Responsibility_ - _ Organization

Shun31 KUDO . o : : Eroeion'ControqueétiOR Chief;
(Coordinetion, erosion control) Japan, Forest Civil Englneerlng
: : Consultants Foundatxon

"Hifoyuki”fERAYA . o - Tééhnidal advisor,
{(Forest roads)- o _ fJapan, Forest Civil Engineering’
: e ' ’ Consultants Foundatlon

Yotaro HIROSE - -~ Technical advisor = '
(Buildings) . R ~ | Japan, Forest civil Englneerlng
: ) Cansyltants Fbundatlon . :




2)

)]

‘Indonesian Offieiale
"Ir; Banbang SUKARuTIﬁO:
Ir. Dwiatmo:SISWOMARToNO
: Ir.fﬁidji snﬁTosA

Ir. Soenardi SETYODARMODJO

Ir. MOMONG {Kepala BRLKT IX)

Ir, Paulos KADANG

Ir. SUMIJARTO

© br, Ir. Marthen L. LANDE

Japanese Officials

Atsushi 10GI

Mitsuo WATANABE

TANTUCHT

Yasuyuki SUZUKI

Yasuo KITANO
Manabu AIBA
Masayoshi SHINAGAWA

'Akira SATO

Satoshi KUTSUZAWA

OSHIMA

UEDA

aTANIGUCHI

~Direotor of 5011 Coneetvatlon,_

Department of Forestry

Dlrectorate of SOll Conservation,

'{Department of’ Forestry

'“Forelgn Cooperatlon and Technlcal _

_ A551stant, Bureau of Planning, Mlnlstry-
'(Secretaxy of Dlrectorate General for
.,Reforestatlon and Land Rehabllitatlon,

- Department of Forestry

Bala1 Rehabllitasl Lahan dan KonservaSL'

Tanah IX (BRLKT)

: _Same as above
' '-3Same as above

. Unlver51tas Hasanuddln

Flrst Secretary, Japanese Embassy in

'Indone51a _
_COnsul General Japanese Consulate

;General 1n Ugung Pandang

Vlce Consul Japanese Consulate General'
1nUymngﬂm@ e '
Adv1sor {Programmlng and Progect

Plannlng) of Department of Forestry

(JICA)
eDlrector, Indone51a Offlce, JICA
. Staff member, Indone51a Offlce, JICH
) Expert "South Sulawe51 Watershed o

"Management Pro;eot‘(Team Leader, JICA)

Expext,:South_SulaweeiuwateiShed o

-aManagemeﬁt Pioject (Aforestation; JICA)

Same as above (Nurseries) .

- Same as above (Machinetyf :
. Same as above;(FOrestry:end'hydrology)

 Same aseabove.(ﬁroject coordinator)



(2) Survey schedule

The survey was undertaken for 45 days between October 20 and
Cecember 3, 1988. '

Work Report

OeEober'zd

21

22

23

4

25

26

27

28

29

30

(Thdre.]-
fFri.)

(Sat,)

(Sun.}

{(Mon.)

Trﬁftefnoon

{Tue.)

(Wed .}

{Thurs.)

(Fri.}

(Sat.)

{(Sun.)
(Mon.}

Left Tokyo, arrived Jakarta.

" Courtesy calls and discussions at Japanese

Embassy and JICA office. -
Studied field books,

Slud!ed fleld books L _
Courtesy call to Mlnlstry of Forestry.

-ArtlvedrUJungrpandang via GA fllght 732,

Courtesy calls to Japanese Consulate General in
Ujung Pandang and Land Rehabilitation and Soil

Conservation'center I Discuseed work schedule.

‘Surveyed land ‘at scheduled bulldlng conetructlon
'51te in the fleld statlon (Mallno Vlllage) Some

' bulld;ngs.must_be removed. Vlewed Mallng River

catchment basin. Visited the Japan Black Tea Co.
plant and toured its nursery facilities,

buildings~and;bther facilitieé. Stayed at the

..Mélino HOtel Accbmpanied'by Directér'Kadang of

_Juneberang Sub-center, Leader Shlnagawa,

Mr. Teraya and Mr. leose._

: Inspected the four proposed brldge construction

: 51tes and head—waters for water flow to nurserles

in the model area. -

: Inspected Lhe 51te Scheduled for gauging

} faqlllt;es. Tbured the ly81meter and

meteorological observatlon fleld,to be provided

"by the Indone51an 51de.
'ReVASlted Japan Black Tea Co. plant and borrowed

-data related to: bulldlngs such as contracts and

de51gn draw1ngs.

Compiled data for dlscu551on with JICA HQ.

'Meetlng.i After- telephoning JICA HQ., trled to go

up to hills. However, -the road condition was



Noeember 1.(Tuee.)

2 (Wed.}

3 (Thurs.)

4 (Fri.)

-5 (Bat.)

6 (Sun.)

7 (Mom.)

8 (Tues.)

poor and abandoned the plan to stay in

‘Sangglrlngan. stayed in Mal1no lnstead.

Accompanled by Messrs. Sumljarto, Taniguchl and'

- Teraya.

Arrlved in Sangglringan. 'inSpected-the‘siEe

scheduled. for nurserles Wlth Hey Kadang, Leader

Shlnagawa and Messrs. Kutsuzawa, Sato and
Teraya._ Selected the 51te. Stayed in
Sangglrlngan. ' ' ‘

Conducted longltudlnal 1evellng and planlmetrlc

' survey;ng of the scheduled Slte for-the gauging

facilities. - (Both processed and non-processed

_bioeke) Conducted planimetrlc and center line
.surveylng of land near tne four brldges. Stayed

Cin Sangglrlngan._;e

Conducted cross—levellng of the dam Ain Uppper

area of-gauglng_fa01lit1es_;n the non-processed

block, Met vendars interested,in under taking
._construetidh in Malino in the afternoon. Sfayed

‘1n Malino.

Showed the vendors the 31tes up to the Second

-brldge. Left Mallno for Ujung Pandang._ Stayed .

in Ujung Pandang.

Prepared “Progress of Survey on Executlon De31gn
of Mpdel-InfrastructuregImprovementiProgect for
South'sdlaWesi Erqe{on'Cddﬁrol Progfamdahd'design

'Problems“ at the'Land3Rehabilitation and'Soil

‘Conservation: Center IX and submltted the report

to the JICA Indone81an offlce dlrector. Stayed

~in Ujung Pandang.;

Studled ‘fiela- books.' Stayed in Ujung Pandang.
Proceeded to Sangglrlngan. Accompanled by 7
Messrs Lahaman, Kutsuzaha and Teraya. ‘Stayed in

Sanggiringan.,f

' De01ded dlrectlons of the gauglng dam for gauglng

fa01lit1es ‘in the non*processed block _waterway

work, gauging Qan in ‘the processing block,



9 {(Wed.)

10 (Thurs.)

11 (Pri.)

12 (sat.)
12 {Sun.)

14 (Mon()?

15 (Tues.)

16 (Wed.)

waterﬁay Qprk,:and'upber dam, conducted

cross-leveling. Conducted planimetric and center

_line'ieveling-around the fourth bridge. Stayed

in Sanggirlngan.

' .Conducted levellng of the foregoxng sites and

planimetrlc and center llne levellng around the

fourth brxdge’ Stayed in Sangglrlngan.

After decldxng dlrectlons for two erOSlon control '

dams (torrentlal work), conducted cross—levellng,

"BM settlng, and 1eve11ng around the fourth
_brxdge. Stopped work in the afternoon due to

rainfell Stayed 1n Sangglringan.

' Went down the hllls and proceeded to Ujung

Pandang. Stayed in U]ung;Pandang.

Dlscussed intermediatefptdgress repott at the

Laﬁd'Rehebilifetion and Solid CohseEVation Center

'Ix. Studled fleld books in the afternoon.

Stayed in Ujung Pandang.

Prepared a- draft document on lntermedlate
progress report in Engllsh and submitted it to
Sp901allst Tanlguchl for necessary corrections.
Stayecl m Ujung Pandang.

Went up the hills and proceeded to Sanqglrlngan.
bue to rain, stayed 1n Mallno. Accompanled by
Messrs. Teraya and Sato."

Proceeded to Sangglrlpgan, The qar wes_unable_to
preeeed_farther at 250'ﬁ before the fourth
bfidge. Abandoned the vehicle and walked to

Sangglringan. Due to raln, work was not

p0551ble. Kudo ' stayed in Sangglrlngan.

'Messrs. Teraya and Sato stayed in ‘Malino.

Conducted loﬁgitudinai 1eveling-from headwaters
and planlmetric surveylng and center line
levellng a:ound the third bridge. Kudo stayed in

Sangdiringan. Messrs. Sato and Teraya stayed in

" Malino.



17 (Thurs.)
18 (Fri.)
19 (Sat.)

20 {Sun.)
21 (Mon.}

22 fTues.)

23 (wea.)

24 (Thurs.)

25 {Fri.)

Conducted longltudlnal levellng (watexway) and

levellng around the thlrd bridge. Kudo stayed in

: Sangglrrngan. Messrs. Sato and Teraya stayed in’

Mal;no.

 conducted longitudinal leveling (waterway). Kudo

stayed'inusaudgiringan;i Messrs. Teraya and. Sato

" went down the hills.

Same as*above.'w

same as above, 3

Conducted longltudlnal 1eve11ng (waterway)
connectlng to, the scheduled nursery 51te.

Leveled land around hlllSlde land collapse

_(processed block) Met the Dlrector of Er051on
.Control Bureau, Mlnlstry of Forestry, at the ...

ﬂsite._ Leader Shlnagawa and Specxallst Kutsuzawa

joined. Kudo &tayed in Sanggiringan: ,Mr,”Teraya
proceeded to}the hills and stayed ‘in Malino; :
Kudo set 1ysimeters'in the. non—proCEssed:and

processed blocks._ Conducted levellng of two

,er051on control dams and went down the hllls.
fStayed 1n Ujung Pandang.' Teraya. conducted

' planlmetrlc surveylng and center- llne levellng

around the second bridge. Stayed 1n Mallno. .

Teraya conducted levellng around the second

Jbrzdge and stayed in Mallno. - Kudo. Studled

fleldwbooks and stayed 1n Ujung Pandang.

Teraya conducted planimetrxc surveying and center
line levellng around the flrst brldge.

Kudo went up to the hllls w1th Mr., Kadang, Leader
Shlnagawa and Mr leose and conducted levellng
of area around sllded land ‘along roads at

Lembangpanal."3'

'-All members stayed 1n Mallno. _
_Kudo conducted planimetric surveying,'
longitudlnal 1eve11ng, and levellng.of;gauging

_fac111t1es 1n the forest block.

Traya conducted 1evellng around the first brldge.



26

27
28

29

30

-December 1

3

(sét.;

(sun.)

(Mon.}

fTueé.}

(Wed;)_

(Thurs.)

EIFri.j

(Sat. )

Departed Jakarta.

All members went down the hills and stayed in

Ujurg Pandang.

“Mr. Kadang, Leader Shinagawa, Mr.. Kutsuzawa and

Kudo called on Dr. Marthen I, Lande at

Unlver31tas Hasanuddin and asked for hls

_cooperatlon 1n supplylng varlous data. Stayed in

. Ujung Pandang.

Studled fleld hdoks

Flnal discusslon at the Land Rehabllltatlon and

80il Conservation Center IX. -Stayed in Ujung

Pandang.

Visited'Japanese'cdﬁsulate'geﬁeral in Ujéﬁg

- Pandang to repdrt COmpletioh of survey and

.departure to Japan. Arrived-in_Jakarta in the

afternoon.' SLayed in Jakarka.

visited JapqneSe-Embassy and-JICA Jakarta office
for discussion and to report completion of survey
and departure to Japan -

VlSlted Mlnlstry of Forestry to report completion __ __

cof survey and depazture to Japan And dlSCUSSIOn schedule

H 1

after gelng hack,

} Arrlved Tokyo._

* My, Hirose in charge of bhuildings stayed in. U]ung Pandang for bUlldlng

desxgn except for the work actlvxtles mentiocned in the above work

reporkt.






S IT.  NATURAL CONDITIONS OF SURVEYED LAND

;1;' Topography
_ _ " The fleld station is located on a plateau sandwlched by the
Jeneberang and Mallno Rlvers. Located approxlmately 67 km from Ujung

Pandang, ‘the elevatlon of the land is 720 m and the szte ‘ig in an Dptlm&l

'env1ronment for bulldlng fxeld Offlces and other faCllltles.

The model area has an area’ of 500 ha 1n the upper reaches of the
Mallno Rlver.' Unlxke the land where the f181d statlon is scheduled to be
‘obullt, the terraln centerlng on both Sldes of the Malino Rlver is complex,
'mlxed w1th steep land advanced in dlffraotlon, undlffracted plateau and

_ other types of ldnd. .“_

- The undlffracted plateau terraln is used as paddy fzelds and 1s '
'promlnent on the left 51de of the mlddle and lower reaches of the Mallno

River.

2. Geologioel Features

h'TﬁéeeoiI_§o=the'§ﬁf§eyea aree is maihlf_sedimentory rocks oﬁ'the

.;ﬂeogehe ;ﬁq iéheoﬁs £ooks:‘ The7igheoo$:rock'fayef'coﬁteins:mainly tuff,
;ﬁoloaoicItﬁff'ehdzbrecoie._ The sedlmentary rocks of the- Tertlary perlod

-,containe in part llmestone, calcareous sandstone and calcareous mudstone.
A d;strlbutlon of mud~flow sediments. caused by flow1ng of Lompobatang

llgneous rooks is also sllghtly present

3. Meteorology
{1} . Rainfall
.Aooording to the rainfall data of_the sorveyed area {Malino
_Obsefﬁation.stationj and of observation stations around the surveyed
- area (Monthly and Annual Mean Rainfall, see Table 1 and Fig. 1}, the
:annual ralnfall recorded by the Mallno Observatlon Statlon shows the
greatest value (3 867 mm) Judging from Fig. 1, Malino is located

deepest, which means that the elevatlon is also highest. Therefore, it

'can be sald that ralnfall is proportxonal to elevatlon.
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Table 2 presents the annual maximum one—day ralnfall in the past.
This sutvey 1ncludes deeign of gaugxng facilities to’ analyze the
relatlonship between rainfall angd. discharge, and calculatlons of a
- 100-year probable one—day raxnfall in accordance with the-

above-mentioned data.

TABLE 1. MEAN MONTHLY RAINFALL

{Unit: mm)

Monthj) : . i R : : .
- _ Jan | Feb | Mar | Apr | May | Jun | Jul | Aug |sep |oct | Nov | pec | Year

Observation T ' B o : : ' {Total)
station’ : : '

Ujung Pandang 758 5951 433|177 95| se | a6 | 8| 32| 66 227 | 547 | 3,049

panakukang (727 | 639'{ 310 [ 217 {108 | s6| 47| 17 {42 { 77 {192 486 | 2,982
.Biiifbili: |652 [609 | 374|323 150 | 73| 63| 16 | 51| 79 [318 616 | 3,307
alino . éLg 599 | 441 [ 433 ] 249 | 455 | 87 29-) 67 {131 {285 644 3,867
Hasanuddin {646 | 59| 419 | 202 ] 129 '90_ 57| 18| 66 |110 {338 577 ] 3,150

{2) Mean Menthly Climatology Data
Table - 3 presents the mean monthly cllmatology data., - The annual
meen temperature is 25 3°C. Unllke Japmn, the mean values for the
varlous months are- nearly 1dent1cal. ‘However, one day differences are

great, and the temperature becomes very low during the night,

The annual mean temperature is 15.3?C in Tokyo.
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TABLE . 2 -ANNUAL MAXIMUM ONE--DAY RAINFALL

(Unit: mm/day)

Year’ Malino =’ Bili-bili Year. Manlino Bili-bili

1923 - 97 1955, - 182
1924 B 98’ 1956 193 . 145
1925 .- - 235 1957 - 143
1926 - 113 1958. = - 143
1927 - 143 . 1959 150 - . 200
1928 - 113 . 1960 235 -
1929 = 182 . 1961 201 -
1930 - J1s2 0 1962 169 . - -
1931 117 ‘125 1963 . 119 -
- 1932 115 217 1964 -~ -
1933 202 . . 156 1965 200 _ -
1934 . 150 o210 1966 . 112 . 147
1935 - 252 210 1967 190 - 172
1936 118 97 1968 127 . . 87
1937 154 139 1963 88 213"
1938 225 165 1970 130 ©13)
1939 . 181 138 1971 150 151
1840 - 143 117 1972 205, 249
194} 216 . - . 1973 105 o271
1942 - : - 1974 294 194
1943 - - 1975 86- 264
1944 - - 1976 134 160
1945 - - 1977 208 235
1946. = - - 1978 ;160 114
1947 - - 1979 . is2 211
1948 - ' - 1860 138 108
1949 - - - 1981 135 118
1950 - - 1982 135 147
1951 = B 1983 130 206
1952 - - 1984 125 129
1953 225 157 11985 105 121

1954 225 102 1986 193 . 1sl
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IIT. NECESSITY FOR WATERSHED MANAGEMENT

) The approach to" watershed management naturally’ differs between
Indonesxa, where farmland is developed under the name of forest
'6evelopment, and Japan where every corner of narrow land has been

developed from early Ohn,

In Indone51a, forests that are utilized poslt1Vely for timber
production are relatLVely small and are rather designated as protection
and natural reServe forests, Or as reserve forests for undeflned '

utllizatlon purposes..

The emphaSLS of forestry p01101es is plaoed in Indonesla on
_silvlcultu;e and enos;on controlﬂ These pOlIC1eS are carried out ﬂlVlded
into.kefofestatidn'and'afforestatloh; Tne forest type in afforestatlon is
converted into ordlnary forests’ by convertlng shrub thin stands of
Alang-Alang land and secondly forests. 1nto ordinary forests as erosion
.control afforestation comblning purposes as farmland and dwelling land

' conservatlon.

7 __Under the circumsﬁances, instead of prbmoting,watershed manégeﬁent
techﬁolbgy as a result of excessive fellingiénd development as in Japan,
in Indonesia, iﬁgrévémehtslin watgrshed_managemehﬁ técﬁnology have been’

_ advocaﬁed priﬁatily'tq meet changes in natural conditions {increases in
'baré land,,Alang}Alang-land,:and.land changing to denudation),
The”folloﬁing can_be'considered as watersbed management technology to
meet these Cisaumstances. This survey, howéver, does not refer to the
constrqctidn of mu;tiépurpdse dams aimed at flood control, water supply

and powér generation, or of debris barriers.
Wateﬁshed Ménagement Technology Preconditioned on Forest Conservation

1.. Improvements 1n forest soal water—holdlng property and permeability

(zncrease 1n base flow}

1y Development and maintenance of forests high in total yleld to achleve
quantltatlve and qualitaktive 1mprovements of forest soil. TForest

type improvement and afforestation of infertile forest land.
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2} Restoration and afforestation of denuted land.,

2. Preventlon of soll wash-out
1} | rohlbltlon of land olearlng of moderate land (generally 20° Or..
moral. leltathh of moderate land (bulldlng terrace, drainage and
other fFacilities). '
2) VSeeding and planting of unstocked forest land and development and

maintenance of forests.

3. Restoration and afforestation of slided land

Hillside work (sheathing?'drainage and replanting)

4. Prevention of stream erosion'

Preventlon of longltudlnal er051on° Erosion control dam,(bed,eill
work).

“pPrevention of side corrosion: Erosion control dam, revetment;, Sspur
jektky '

' Prevention of valley head eorrosion: Erosion control'dams (simple
dam) , éheathing; waterway work ' ' ' ”
5. 'Relnforcement of water- holdlng capacrty of: dep031t e01l horlzon suoh
as stream beds and spurs colluv1al solls ‘and- talus cones (quant1tative
and qualitative improvements: erosion control dams, sheathing,

underdrainage and others}..

By arranglng the above- mentloned work types case by case,'a S
‘contribution to forests cdn be made and forest effects can be demOnstrated

100% as a result.

: However, of the above—mentioned work types, effects and safety of
civil englneerlng structures can already be antlcipated at the time of
,de31gn, whlle effects of replanting cannot be decxded at an early 5tage°
ﬁThe 1ntroductlon of vegetatlon 1n the troplcal area requires the _
development of grass and tree spe01es that can stand meteorologlcal
7 condltions {high short- tlme ralnfall 1nten51ty) “and bOll condltions (root

'system development wlll be dlfflcult because of- hlgh s0il hardness).

'?1131-.



The South Sulawesi water.shed management project has been established
ko analyze and solve these problems. Basic analysis by buxldmg gauging

facilitles “and providing slope p!ots and other Facilities will be important

and urgen_t particularly in Lbe initial stage.
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CIV. GAUGING FACILITIES AND SLOPE PLOT

1. Sect{oﬁedf.flood'doﬁtfbl cﬁennel ef'gaugihg dam

The: sectlon of the flood control channel of the gauging dam generally
.has a double sectxon constructlon, settzng inverse triangle or- rectangula*
notches for a flood flow of a medlum degree in ‘the’ bottom part and floor
control channel sectlon for a maximum flood flow. in the top part.
Normally, the bottOm notches arrange a sharpncrested contracted weir,
which allows complete-oyerflow,'1mmedlate1y on it. If the flow.is -small
i{1¢35ethan 30'ha'in catchment aree),=inverse-tfiangle notches'ake used
wﬁile'rectangular notches are used if the flow isg relatlvely large. The
water'level overflowing on the notches is measured, a water level flow’
'curve fermula is calculated, and the-flow is calculated. When the inverse
triangle and reéﬁanguler'no;eheslere compafed, ;he'evetfloy weter deptﬁ of
the former is large and the:measurement accﬁracy is high. The catchment
areas in the locations where gauglng faCllltleS are scheduled to -be built
in- the survey 51te are less than 30 ha in the p:oceSsed, non-processed and
forest blocks., For thls reason, the 1nverse trlangle notches will be.
built. |

The processed block is grassland or land changlng to denuded land.
This is the block 1n which er051on conttol wcrk such as ravine and
hillside work will be undertaken in. the future as part of watershed
management} The unprocessed_block is grassland_or land changing to
denuded,land.' By leaving it as'lt is, the run~cff of water aed earth of
it can be'comparedlwith that of the processed block. The forest block is
a watershed whose'catchment area is covered'hearly entirely by forests,

This block is compared with. the foregoing two watersheds.
{1 Calculatlon of max1mum estimated hlgh water flow

The section of a flood centrol waterway of a gauging dam must have
a coﬁstruetion that assures safe flowing of the calculated peak flow and
that ‘allows measurement of low"water, low, normal water level and high

water flows as accurately as. p0331b1e.

The max imum estlmated high water flow was calculated using the

rational formula. ‘The maximum one- ~hour ralnfall in the past was not
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-known, and the section of the flocd control channel cannot, be changed
after bulldlng the gauging dam.‘ For theqe and othar reaeons, the
stochastic hydro flow was obtained as an element in decidlng the notches

and the sectlon of the entlre flood control channel to decide ther

ralnfall 1ntensity (mm/h)

The stochastic hydro flow was obtalned by calculatlng lDO—year
probable one—day ralnfall and mode one~day ralnfall based on the data '

contalned 1n Table 2 of paragraph (l) Ralnfall 3 Meteorolcgy in II.

Khen the sectlon of a flocd control channel based on a probable
hydro flow s de01ded lDO—year probable onenday ralnfall 1s.;_
calculated. -the -mode one—day ralnfall (most»frequent one—day raxnfall
in one year) based:on it mist flow safely over lnverse trlangle or
rectangular notches (bottom sectlon) - The 1005year prohable“one—day
rainfall wust flow_safely over-the_notdhee,andhtop secticn_(doubie

section surface}.
i) Calculatlos of 100 year probable onie-day and mode one—day ralnfalls
_lOO-year probable one~day ralnfall

p =B yoo
N A
wheterﬁ; mean. value of max1mum one—day ralnfall 1n the observation®
, hlstory (min} - '
Pis max1mum one—day ralnfall of each year (mm)

Nz observatlon hlstory {1965 a4 1986)

where Cv: standard deviation

5 -
s =“L?§____?)__ 1. 17285

N - 1) (ev)
where: Cs: st:aih'coefficient.u
Cs = Cs(1 + Eﬁé) = 1.63

. Fay . i : . R . N
where Cs:  strain coefficient of population

‘Pp = KpeCy + p._=: 314 mm
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"whéfe;Pi:_ iDOHYEar_pfobable one-day rainfall

'KT: _standord probabléfvafiéblo matching ég

= 110 mm
“f‘wbéré.P iQrmode'oné—day-rainfall (mm)

',Calculatlons of hlgh water flow matchlng loo—year probable ong-day

'ralnfall and mode one~day rainfall (ratlonal formula)
o= 1/360-f-:;A

where Q: high watex flow (m /seo)
£§ cooff1c1ent of run—off (processed and non-prooessed blocks
0.80, forest block 0.55) |
r: .ralnfall 1nten51ty wlthln time of concentratlon for flood
{314 or llO mm/h) )
A catchment area (processed block 15.47, nonwprocessed block
B | 72, forest block 15.00 ha) '
(Processed block) 100 year probable one—day ralnfall
1/360 X 0. 80 %314 x 15,47 = 10.8 m3 sec
b(NOn processed blockj 100~year probable one—day rainfall
1/360 X0y 80 X 314 B 17 72 12, 4 m /sec
y {Forest block) lOO—year probable one—day rainfall
1/360 x- 0 55 x 314 ®x'15,00 = 7.2 m /sec
_(Processed block) Mode one—day ralnfall
1/360 x . 0.80 X 110 x 15.47 = 3.8 m, /sec
(Nonrp:ocessed block). Mode one-day rainfall
Q = 1/360 x 0.80 x 110 x 17.72 = 4.3 m>/sec
(Forest block): Mode one-day rainfall
0 = 1/360 % 0.55 x 110 X 15.00 = 2.5 m°>/sec

Scale of tr1angu1ar notch (See the gauglng dam construction dlagram)

The trlangular notch flow is calculated as followsn
0 = R-{z H o+ h)5/2 ~ (su + 2n)5/2}

429 tan—
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" The follow1ng fornula wxll apply 1f the welr has a floodlng pond,
-~ 'which 1s sufflcxently large, in 1ts upstream, and lf the approachlng

ve1001ty can be neglected-
Q = 2.KeH5/2

where O: flow {mB/Sec)

H: measured water level (m)"

c: flow coeff1c1ent decxded by contractlon of a water vein at’

the weir. ) ;'_ '

g: gravity acceiéraﬁibhrfm)seczj:

.8= vettiéal angle of triénéular notch (°)

h: ve1001ty head of approachang velocmty V (h Ry /2 g}
Therefdre, a floodlng ‘pond can be set'xmmedxately above the

trlangular notch in the site scheduled for a gauglng dam in the

. survey area, and the Eore901ng formula w1ll become

Uy 2 x 0.732:02 = 1.46+8>/2
aSéﬁmihg the flow'COefficiént C to be 0.62 and veftical angle of the
triaﬁgular notch, 90°.
Table 3 shows a trial calculation of the gaqgiﬁg-dam water level by
the flow matching the ldo—year pfbbable_oﬁe*day and que_oﬁe~day
rainfalls of the'vafious-areas using'the,sectién of the .tentative
flood control'chénnél.. Theﬁéfore, the section of the tentative flood

control channel is considered as the final section.
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TABLE. 3 TRIAL CALCULATIONS OF FLOOD FLOW AND GAUGING DAM FLOW

=‘ﬁbaﬁ?LBEaeioh'.- Catchment | Rainfall :_Cpéfficient ¥lood
o e o  Area. . Intensity | of Run-off | Discharge
“GrésSLahd-(Proceséed_Block} 15,47 ha'| - 314 0.80" 10.8 nys
Grassland (Non-processed 17.72 314 0.80 12,4
-Block) - ' :
ForéSE.Bloék 15.00 314 . $0.55 7.2

frial Calculations of Gauging Dam Water Level by Mode One-day Rainfall
(110 mm) and 150 mm Rainfall Intensity . '

e 110 mo Noteh 150 mm | Double Section
Dam Location, -~ (Flow) Water (Flow} wéter Level
G ( ;v Level _ . T
Grassland (Processed Block) 3.8 m/s | 1.5 m 5;2'ﬁ7s 1.73 m
'Graésland:(Nonnproceésed Landﬁ 4,3 1.5 5.9 1.82
Forest Block

3 : : . - Flood Control ,
: L _ Double Section | - - Total Flow/
_Notqh Height Ngtch_:low_ Width x Height 232:HEl Total Flood Flow
. .' . 3 7 m 3
1.5 (90°) - 4.0 mi/s S 1.0 14.6 n/s 1.35
1.5 (90°) 4.0 5 %30 14.6 1.18
\ - 7 m
1.5 (90°) 4.0 5 X 10 14.6 2.03

Calculation formula uSed_inrtrial.calcula;ion of flow

Triangle Q

i

n.

5.

0.62 0= l.46-cang-h’
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2. 1n01dental Facxlxtles of Gauglng Dam

| As an 1nc1dental fac111ty of the gauglng dam, a water IQVel
observatlon room wlll ‘be: buxlt -in the upperstream of the apron (rlght or'l
left bank) of the gauglng dam o calculate the correlatlon £ormula between
water level and flow, as requ1red, 1n add1t10n to a- floodlng pond, sand

settllng basln,;er051on control dam and DthEL fa01litles shown below._

.(See BRAHING 1 15)

The water 1evel w11l be - measured thtough vertical motlon f the float

lowered to- the watez level of the. observatlon room from the water level

gauge.

“processed and NOR*pIOCESSea.BlQCkS.

\ , ' Gauging'Dam

K

- T\
Sand Settlmg 'Pond \

s

Flooding Pond

| susshent

Forest Block -
: Gauging Dam

3533H£E2:§i23%5222;—-

Fig. 2 Gauging dam and water level measutinq room

3. E’iEi{é" Plots

Sloye piots ‘are installed in forests land, grassland bare 1and, land
changlng to denudement 1n positions where the surface conditions dlffer by
lelding the a:eas 1nto some segments to- measure surfacer:unfoff,water_ ‘
discharge, surface'run—off earth volume and other data during tainfall to
gather basic data regarding the forest water and earth conservation .
functions. . ' ' ' B o

As illustraied below, a block 20 m in length and in width is set on a

slope of a hillside, and receivingitanks will be installed in the bottom
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paLt of the olope (observation and sand settllng tanks) to measure flowing
surface water and run-cff earth volume. The SiOPE PlOtS will be installed

on the hlllslde_slope in the processed and non-processed blocks.

Rainfall

Rainfall
L

Surface:
Water

“Fig. 3
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V. MODBL EROSION CONTROL DESTGN

As mentmoned earller, this progeot is de51gned to develop and improve
various erosion ‘control technologles for conservatxon of feorests

_applicable to the South- Sulawesl area as part of watershed management

technology.

The meteorological condltlon of the survey area is 3 867 mm in mean
annual ralnfall, 517 hours un mean monthly duration of sunshlne, and 1,620
in mean annual amount of evaporation. The problem of conservatlon of

water and soil is" one of the’ most 1mportant challenges in watershed

management.

The establishment of the eroslon control and affoxestatzon technology

coverlng very 1arge grassland-areas w111 thness concrete Plans and
'construotlon ‘methods based only on the results of survey research in each

sector,

Therefore, this survey will undertake design of experimental and -
model. stream and hillside3ﬁ0rk'as a result of water and soil ¢onservation
in the site area, as_wellras'forest conservation as a result, in finding

the'basic.direction;forlthe erosion_COnErol,end afforestationitechnologies,

1. Faotore éod Countérmeasures for_DenQQément:
(1} Factors for Denudement
Dehuded'land”as'defined in the ‘survey can be divided into land
changlng to denudement 1nolud1ng grassland, treeless hills and mountalns
and siided 1and. '

'Lehd‘changing to denuded land is'oaused_by'a_loss of humus of soil
due to mountain fires, to excessive felling, to excessive grazing fire
and destructive cultivation, causing deteriorated physical properties
such as waternholding property and pH; 'If the situation is left as it.
is, soil arosion starts and treeless hllls and ‘mountains will result.

Generally, the denuded land 1n the surveyed area 1s mostly Yand

i changing to denuded land showlng_a grasslﬁnd conQthon as mentioned

above. At present, the proportion of treeless hills and mountains and
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“of Sllded land isg small However, once the conditlon changes to _
treeless hlllS and mountalns, surface soil layex is washed away and B Or
C layer EXPOQGS» surface: and rain diteh erosion caused by rainfall, as

well as r111 er0510n caused by torrentlal raln, are feared in the future.

The SOll in the survey area is coheslve sozl and appears to. re51st
erosion by overland flow.r If an approprlate amount of: water is-
maintalned, ‘the soxl has a strong cohe51on. If it is for a short time,

a nearly vertlcal cut surface can be malntained._ :

However, ‘when 1t drles and solldlfles, dlsabllng penstratlon of
vegetatxon, violent erosron is caused by torrentlal rain as mentloned
above. Earth runs off, sometlmes causing gully and rill erosron. .

However, compared with sandy sozls, the erosxon depth of 1t is shallow.

The . deterloratlon speed of: s011 physlcal propertles thh graSSland
is can51dered several stages faster than ‘that of secondary stands and

brushland

If. grassland recedes, bare 1and advances and the s0il structure
further deteriorates to form a cluster of denuded land, presenting
‘serious problems for land ut1llzat10n, as well as for water angd soil

conservatlon.

The grassland belng denuded (1and changing to denuded land)
'requlres urgent soil 1mprovements by the. power of the nature through
erosion control and afforestatlon using humus, or improvements of '
physical propertisg of s0ils artificially u51ng-peat moss, bark compost,
or orher fertilizers, or soil ponuitipners. Or, some other method must
 be eﬁpioyed.f ' | a

(2) Restoration countermeasures

As_restorarion countermeasures, model and experimental design was
tried in the. processed block. '
1) Stream'work*
- As mentloned earller, the pr1nc1pal mode of denudation 1n the .
surveyed area is s011 run—off, namely, sheet erosiona; in some
limited locatlons, gully and rill erosion ‘can be found . Thetefore,

the neces31ty for ravine work to prevent blocky land slldlng, “to fix_

‘spurs, or to contrcl unstable earth in ravinesnls-small. However,



erosion control dam work to ease. stream bed gradient i8 necessary.
For this reason, ‘two units of stream work {erosion control dams) ace

'prov1ded in the upstream of the gauging faCllltleS 1n the processed
block, (See the BRM'.‘ING -1 1, 12~14)

{3) Hillside work

Normally, minimum c1v11 engineering structures are needed to

'restore and replant denuded land on hillsides.

The process for denuded land is that the weathering horlzon 1n the
' sur face horizon is lost! to expose B and C horizons, cau51ng “the gradient
to be acute, or sur face water flows down concentratedly during
rtorrential rainfall to cause gully eros1on or gully, hus repeating -
violent erosion. ' '

T Foreﬁhe momehtL ptevenﬁidn'of eefth moVihg”bf'fhe'Qefy surface.
horizon only can be expected by grass of the rice family_even if
';evegetation work is undertaken. Thus, sheathing work or other means
: will'befheeded foﬁ'dynamic stability of soil horizon. Waterway work to
safely. flow for erosion caused by surface run-off and foundation work .

_such as terracing and terrance work to prevent concentrated run-off in
- order to weaken the etodin@ power'will'be needed;
Terracing'aﬁd drilling work to build fouﬁdstidhs for revegetation
_'will be rieeded for very hard cohes1ve soil and weathered stone.
'Covering work will be needed to Shleld direct sunshine and to prevent
sheet erosion by rainfall. Judging from the rainfall 1nten51ty of the
'lsurveyed'srea; covering, séeding and seed s?raying'work causes run-off
of materisls and partieularly seeds. Tﬁerefore,.these types of work are

not recommended.

Thus, the land to be used in hillside work (S 06 ha) de51gned for
demonstration purposes must be limlted to quarry stone work sheathing,
stone—paved channel (dry pitching}, and sodding waterway‘work as
foundation work. Hillside revegetatioh'must be limited to stcne=

'terracing, wooden fence, pot: seedling planting and other work. ({See

" DRAWING-1 18,19)
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. VI. NURSERY

1. Seedling Production Plan

Plahtiqgjﬁrég'[ha] ' Seedling production {pieces]
1988 ¢ 0
1989 55 o 150,000
1990 100 - 300,000 max
1991 - 80 250,000
1992 30 © 100,000
Total 265 . 800,000

‘Aésuming 1,800 seédlingé:ére planted per ha; 75% of producéd
seedlingé are planted out, and 90% of seedlings for planting are planted.

- The  actual quantity produced shall be 1.5 times the number of
actually planted seedlings.

2. Nursery Development Plan a

| Based on thé fbregoing.seedling'production'plan, aursery land for
12,525 m° in total shall be secured and developed. This land is broken
doﬁn-iﬁto 8,000 m2 a$ putg fields and 4,525 m2_as building and other
purposes. ‘ .
| Assdming a nurser}-bed lénd utilization ratio of pure fields to be
approximately 50% and the number - 0f seedlings to be éultivated pex m2 ko
be 100, areas were set for ‘3,000 n® as maximum annual nursery bed land

Cadd 1,000 mt as. reserve land.
{1) Wursery land preparation

rand for nurseries is leveled'by a_bulldozei for grading and is

finished in accordance with the land features.
Ponds located in the lower part of the land shall be reclaimed for
use as field. '
(2) Deveiopmeht of nursery bed o e

Nursery beds are arranged horizontal to the inclination direction

to prevent washing down of surface soil by rainwater.

"_"j3"



Nursery beds are made by 1ay1ng brlcks in wooden fences measurlng

1.0 » 20.0 m for prctectlon of pot seedllngs.

As sun-shade, the entlre flelds are COVeted w1th VLCtoria lawn.
steel pipes wlll be used as posts, -and w1re ‘is stretched above them
longitudinally and laterally to suppor t the_vlctorla_lawn: '

{3) Germination chamber’

Sunshlne must evenly emlt the germlnation bed ln the germlnatlon :
.chamher. Therefore. vmctoxla lawn w1ll be covered as sun~shade, instead

of roofing it.
(4) Soil management_yard_

o Bricks wiil be 1aid on the.floor, aﬁd a roof’wili'ndt be 9&q#idéd.'
(55 Water supply fa0111t1es |

Water recelved from the out51de of the fleld wlll be supplled to
varlous locatlon of the flela through water pipes buxled in the ground

to evenly supply water to the fleld.

Fifteen water faucetg w;ll be lnstalled 1n the fleld._‘TWO”watet -
tanks will be 1nsta%léd for temporary~use water,_the one at the entrance
to the £ield and the other in the center of the field. '

{6) Roads

Véhicle roadS'and footpaths to differéntiatéthEm-from the field.
will be blocked, but will not he prepa:ed as roads. 'Rdads'Will not be’
covered ulth gravel elther.'
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_ VII. FOADS AND BRIDGES

7 Of the road extending roughly 16 km from the ]unctlon of the national
;hlghway to Sanggrlngan, de51gn was conducted for four brldges and access
iroads to them, as well as for correction of steep grades and cucrves with a

fsmall radius on the existlng roads to allow easy trafflc.

..Overall De51gn Pollcy

f{l) Constructlons and Deslgn Condltlons of Brldges to be Built

De51gn Yoad f- . 14_tons.'
Effective w1dth © 40m
ConstrUCtlon ' ' H—beam brldge constructlon (HBBC)

K2) Constructlons and D651gn Condltlons of Abutments and Slde Walls

_ Constructlon_ .f S GraVLty—type cobble stone concrete
Topographical feature of back Banking
'Internal frlctlon angle of
- back 5011 SR 3S°
_Foundatlon ground - - Bedrock foundatlon
' “Quarr y stone or mlscellaneous stone avallable at the site will

be used as cobble stone.

(3) Rpad Construction

“Width ' o 4.0 m
Shoulder - - 0.5 m
'Side ditch ' '  fTriangular side ditch-l 0 m in

width and 0.3 m in depth.

Course bed - : Graveled to 0.2 m in average
‘ ' thlckness.
“Slope gradient Cutting method 3%, 8% in some

_biocks.only in slided land near

'SPZS m near the No. 1 bridde,
N Lo - Banking method 10%
Steepeét;gradiént,of':ohte - 10%

Minimdm_cutve radius of route 18 m
' rype of ditch i CMP for easy carrying
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The detalle of brldge replacement and Load correctlon are deecrxbed;
'beiow. The- roads not lncluded in the ucope of design requ1re addltlonal
‘graveling to relnforce the road surfaces, minor repaxrs to maintain the
. road body, and repalrs to be performed from tlme to txme as Lhe eoll of

' road surFaces is cohesive soll epe01al to the troplcal zone.

'2, ¥o. 1 Brldge, Access Road and Corrected Rcute

{1y he No l brldge is located approxlmately 6. 3 km Erom the 3unct10n.
A simple bridge built wlth bamboo “and lumber is existing at present

It is, however, unable to stand a hedvy load

The brldge ‘to be bullt w1ll be a reinforced concrete slab bridge
measur ing 20 o0m 1n length and 4. 0 m xn effectrve wldth. The beames :
and slabs are 1ntegrated to support the load. It w1ll be a

compound~beam brldge that w111 use. two steel beams.

One steel bean w111 be lelded 1nto two 6, 0 m beams and one 8 4 m
beam for easy transportatlon and wlll be assembled at the site after
moving them to the site. ' ' '

The ebutment'and side walls will be medevof gravityetype'cobble~stoner
'concrete.' To mlnlmlze carrylng aggregate to the site, the desxgn
allows the use of quarry stone or. mlscellaneous stone, whlch can be

.obtdlned abundantly at the srte.
(2} Access Road and Corrected Route

“Phe route to be corrected beglnnlng a p01nt near 4.8 km from the
junction has the steepest gradlent of 22% and a m1n1mum curve rad1us of
5 m. - Long or heavy artlcles cannot be carried through 1t. Therefore,
SPO to 610 m of 1, 757 m sandw1tch1ng the ND 1 bridge will have
gradxents and curvee corrected and 'SP6L0 to l 260 will have a road
surface repalr and -a curvey correctlon in some parts of 1t. The portion
“after SP1,260 m is the brldge access block, and the gradlent and curve

for it match the brldge 9031t10n and height.

' .After the_correctlon, the steepest-gradrent will be lO%Iand-minimem .

curve-radius will -be lBVm.

As a transient measure tor the lower part of sllded land in.

SP25 m, a retaining wall measuring 45 m in- total length and 2. 0 n in



_helght wlll be bullt as cuttlng work by laylng quarry stone ‘on the
right side. of the road shoulder to protect the road. A couorete side
dltch wrll be provided 1n the lower front part of the retalnlng wall to

prevent scourlng of the legs by flowing water durlng ralnfall.

Open channets u51ng 1ogs and other materlals are installed over
g small streams scattered in- varlous partrs of the block. They are
'unable to stand a heavy 1oad, and CMP& wlll be 1nstalled. The
dlameters of the open channels were de01ded based on the ex1st1ng

traces of runnxng water apotted at the site.

(3) Temporary brldges and roads w1ll have to be built for work during
the constructlon perlod and for use by the resrdents in the area,

The cost for them hasﬁbeen.lncluded as temporary works cost.

3. No. 2 Brldge, Access Roads and Corrected ROute -

{1} -The No, 2 brldge is 1ocated approxrmately 9,2 km from the junctlon.

A 51mple log brldge ex1sts at present, but is unable to stand a
heavy 1oad=f The No. 2 brldge w1ll be built on a rlver—bed route,

;Cobble stone concrete retalnlng walls w1ll be bullt on both sides of
:the roadslde.r The road surfaces wzll be paved using mlscellaneous
“;brokeo stone., Normal runnlng water up to 1m /sec is’ passed by
-'installlng CMPS of l D M. Ralnfall and runnlng water in excess CMPs
. of 1.0 m. . Rainfall and runnlng water in excess of thls level wlll

flow over the road surface.
(2) Access Roadrand Corrected Route
fhe existing route'in thie block is a series of steep gradiehts,
,Seotlons exceeding 20% in maximum gradrent Lotal 300 to 500 m. The
.de51gn for thls block from the start point to 8P575 m is 10% in maximum
gradlent ‘and 18’ m’ in mlnlmum curve radius, The section between SP575
~and 735 m wxll ut111ze ‘the existing road surfaces and w111 bé paved
with mlscellaneous broken stone.' Stone will be obtained 'in the site
area and will be mixed in cohoretes.
'7-Thrée’ditohes*will_ﬁe:brOVided:using*i;O mg CMPs. The diameters
of them were decided based on the existing traces of running water

spotted at the site.
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(3) There is na nece351ty ﬁor temporary bridges or roads to be built for

_the No. 2’ brldge.

4. No. 3 and 4 Brldges, Access Roads and Corrected Routes

In thls block, routes requlrlng correctlone exist here and ‘there
between the o. 3 and 4 brtdges. The cost estlmate combines the pWO'

brldges and routes.
(1) The No. 3 brldge is located i1. 4 km frOm the 3unct10n.

The present structure is simple using bamboo and logs and cannet

stand a. heavy load

The brldge to be built wmll be a slab bridge 14.0 m in length and
4.0 m in effective wldth.. It will be a compound-beam bridge with the

same constructlon as that of the No. l bridge.

One steel beam w1ll be lelded into one 6 0 m and one 8. 0 m beams
for easy transportatlon.l The beam segments will be assembled at the

site after movlng "them to the 51te.

The abutment and Slde walls w1ll have the same constructlon as
that of the No. 1. brldge, namely, grav1ty~type cobble stone concrete.
The de51gn allows the use of quarry stone or mlscellaneous stone, which
can be obtalned at the 51te.' The helght ‘of the brldge executiOn base
-1evel was dec1ded by surveylng and conf1rm1ng the max1mum flood stage

at the site and by.addlng the clear headway under beams.
{2} 'The-No 4 brldge is located 12 4 km from the 3unct10n.

At present, it 1s a 51mple brldge built using bamboo and lumber

and 1s not able to bear a heavy load

_The;bridgeiconst:uctien will'be a compound beam bridge, as is the
case with the Ne,'l'end 3.5ridges. The bridge length and effective
width willibe 20.0 m and 4.0 m. The abutment and side walls will be’

- made of gfavity—type cobble-stone concrete as-in'the_ﬂo.:l andl3

b:idges. B

' The helght of the bridge eXECUthﬁ base level was decided by
surveylng and conflrmlng the maximum flood stage at the site and by

::addlng the clear headway under beams as. in the- No 3 brldge.
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{3) Access road and corrected route

ThlS bloak of the. ex1st1ng road also has a series of steep
__gradlents and a large number of sectlons with -small curve radii.
‘Therefore, heavy or long articles cannot be carried throuéﬁ it To
'1mprove ths and to allow 93351ng of heavy and long artlcles, the route
“will be changed toward the valley and will have the steepest gradlent
of 10% and minimum cirve radil of 18 m.

: Two ditches using 1.0;m¢ CxPs and four ditches using'G;G ﬁﬁ'CMPs
: will be ptovided. The diameters wére decided based on the existing .

traces of running water spotted at the Slte.

(4) No. 3 temporary brldge and road have been 1ncluded in the estimate
for. use durzng the constrUCtlon work and for p3551ng by local residents.
The No. 4 brldge does not requ1re a temporary brldge judging from the
gite condltlon. The cost gstlmate is based on_a river bed ;oad,_ In any
event,.the témpbrary roéds and bridges-for the bridges cannot be used '
during the rainy séaéon; and the construction shbuld preferably be

finished during the dry season,
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VIII. BUILDINGS

The deslgn documents for the buildlngs referred to 1n szles 1 and 2
were prepared after conductlng a local survey of the field station and
model area site. The- 69319n documents of the existing buildings. in the
nelghborhood and ‘similar bulldlngs in Japan were used in the design as a
: reference. The local weather and climate, as well as mdterials that can

be procured locally, were taken 1nto consideration in preparing the

design documents.,
The design work involved the following items.
1) cConstruction site, _
2) Preparation'of plans‘ahd other dréwihgs.
- 3) -Preparatlon of layout and other drawlngs.

4) Reugh estlmatlon of works cost.

5}) Constructlon period.
i, Construction Site
As mentioned above.
"2, Preéagation bf.Plans and Other_DraWings

The. facilitiés are based on the Work Insbfuétions and the drawings .
were prepared after dlscuss1ng with long—term spec1allsts and '

consultants, as wall as the counterparts.

(1) Office_Buildihg 510 m® (Field Station)

The building will contain the following facilities:

2 laboratorles {forest, hydrology and erosion control),

@100 m? | 200 m?
2 laboratories (afforestation,'nursery'praqtice);
€50 n” o | 100 m?
: ' 2 ' . 2
computer room @50 mo A 50 m
Draftlng room, €30 m2, storage room @25 mz, .
corrldors, toilets and other facilities : 355 m2

The number of gartiéiOn walls was minimized to allow the rooms to -

be used For multi purposes..
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(2) Machine Work Rooﬁ 30 m2

A work pit measuring 2,000 x 900 x 1,200 mm is provided in Fhe

floor.
(3) Warehouse 200_m2

- ' L 5 2 .
The warchouse scale is two rooms,.each for 100 m”, total 200
mz. 20 dralnlng boards measuring 1,800 x 850 mm will be prov1ded to

prevent dampness.

{4} .Garage 200 ﬁz
~ ‘The height and width of the entrance are designed to allow storing
of various heavy machines. A movablé parts storage box measuring 1,800
X 1,200 x 600 mm is provided in the design. '
a2
(5) Seed Storage Room 10 m

Shelves to store deeds are prov1ded in the deslgn.

. : : .2
{6) 0il Storage 19 m
Shelves to storagé parts are provided in the design.

(7) Power Generation Builaing'jo m?

“The bulldlng has - two foundatlons to 1nsta11 prlvate power '

generators, allow1ng changes in generator models.
(8) Model Areas
The model area building will use the construction of the building
to be built as a field station,_as a reference. . An opening measuring

3,500 W x 2,800 H (mm) is provided to store machines such as back hoes.

3. Preparatlon of Layout Draw1ngs

- Layout drawzngs were prepared for the offices, boarding quarters and
custodian rooms and for thergarage,_o;l storage,_maohine work room and-
werehouseiin eccordance wiih the?foregoing plans by‘gtoupihg them- into
Itho groups. Due consideration was giveh for effective utilization of -
passages and’ oorrldors 1nslde the premlses and bulldlnge and for

"functlons of them.
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4. Project Cost Estimation

The project. cost was estimated after prepar ing aunit price list

‘based on surveys on the curtent market prices.

5, Constructién Period.

Approximately 150 days is estimated.

- 43 -



~Annex 1 Field Station

No, of

Building Facilities Area | ot o Remarks.
-1'.bffice. 53?m§ 2 ..Téém Leaaer'szroom; Fiﬁldl-
: : . Manager's room, Cdunté:part's
- o room, Administration Office
{2) Office 492 2 Labofétory {4), computeY roém,
o drafting room _ '
3 Liﬁinq Quarters 587 2 14 rooms, 2 guest's fédms,
y T maid's room, dining room
(4j'Gérage 200 1
- (5) Hachine Workshop 100 1
_(6) Warehouse 200 1-
7 Janitor's Room 42 1
(8) Seed Storage. Room 10 1
._19) 0il Bunker 10 1
{10) Eléthic.GeneratorK 30 h]
11 Water Tank . 1 1
12"Outﬁérd Structure
(y: Japénese side
Arnex 2 Model Area
Building'Fgcilities. Area’ gz;rZ£s 3emarks
(1) Nursery Work Shbp 14 % 100 1
_ ) 400m?-
(2} Compost Area . 48 1
(3) Garé§é1 200 1
.'(4j Warehouse .50 il
(5) 0il Bunker 10 1
(6) Electric Generator 30 1
(7) Soil Placing 50 1
8 Janitdr's-Rdom' ' 30 T 1.living quarter
_9: Gexrmination Room - 50 1 '
‘10 Observétion-Toﬁer- 1
11 Wéter Tank ' 1
12 oOutside Construction| 1 -

( ): Japanese side
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X . TRIAL AFFORESTATION PLANNING

Planting wii be cbndﬁcted between 1989 and 1992 in the 500 ha
scheduled for thls project without spe01fy1ng the location as the
trial afforestatton prosect as described below.

1. Planting Specification | |

2;500 seedlings/ha

1,111 seedlings/ha

Based dn planting densely and sparsely on a 50/50 basis,average
-1;8002piec¢5/ha¢__, : '
- The trial affbrestation for this project will not-aim saw-timber
forest (long félling season) as well as pulp wood (short_féllihg séaj

Nursery-line (dense) 2 pm X 2n

Nursery-line (sparse) 3 m X 3 m

H

it

son. It will be planted to decrease surface run-off and to prevent
flow-out of surface soil.

‘Accordingly extremely sparse plantlng is not effectlve to attain
the qbove nentioned dims. And extremely close plantlng 1ead$ lmbalancé
 growth of treés.éspecialy in soil of tropical zome where is lacking .
nutrition because of combetitibn'in growing among_them. thig project
has decided to adopt such moderate planting intervals as 2 mX 2 n and
3w X 3 n.

2. Planting Tree Species’

The following two tree species were found to be suitable for
erosion afforestation as a result of the studies! |
O Acacia auriculiformis (Suitable to stabilize s0il on barren
. slope land.
' O Intsia palembanlca (promlnent tapreots) _
lhe followlng flve tree species grow fast with established nursery

practice and afforestatlon technologies.
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O Acacia Mangium B C)'chalyptus Deglupta
O Albizzia Lebbek O Anthocepallus:Cadanba

O Albizzié'Félcataria

3. Establishment of.Triél Afforestation Blb;k and Plénting-ﬁfga'

Estabiishmént of trial afforeStation block for erosin control
will be'adoptédzz type with dense and.sparse Seedling~line_pich in .
accordance with planting specification evcry above mentioncd'seVeh
-species. And. 3 long Lerh yearly plan of planting including others are

as follows.

Erosioh Control . Planting ¥ork Arboretun Replantihg Yearly
Trial Planting Inside Processing (Display) ' : Total
Inside Model Area Block’ ' '

1988 . - - - | - - -

1989 28 15 = 10 . 53
1990 70 - ST 2% 95
1891 42 L | R 35 71
1992 -~ - S P 3030
Total 140 ) 15 | 0 90 255

Unit:ha

Besides plans of basical area each year, species, dense and sparse

are asfollows..

1989 2 ha ( 2 ha X 2 block X 7 species

= 28 hah)
1990 5 ha ( 5 ha X 2 block X 7 -species = 70 ha )

1991 3 ha ( 3 ha X 2 block X 7 species = 42 ha )

- 46 -



X. ARRORETUM

An arboretum has been. planned for 10 ha flat land centerlng on ‘the
rldge tops in the bottom part of Sangglrlgun vnllage The display effects
of the planned 51te are large because it is near the proposed nursery and

because 1t can be viewed from Mallno Village located on the other side of
the river. '

The following tree species are scheduled to be planted in the

arboretqm for nursery practice afteér the nurséry facilities are completed,

1. Fast-growing tree species with established nursery practice and

afforestation technologies:

s} Acasia mangium" 0 Cucalyptus deglupta
- .0 Albizzia Lebbek o) Ahtbocepallus cadamba

0 Albizzia Falcateria

2. Tree species suitable for erosion control afforestation

o Acacia auriculiformis {Suitable to stabilize soil on barren slope
land)

O Int31a palembanica (Promlnent taproots)

3. Fertilizer énd fuel wood timber

o Cassia siamea (fuel wood)
© Gmelina arborea (fuel wood)

o Leucaena leucocephala (fuel wood + fertilizer)

o Sesbania grandiflora {(fertilizer)

4. Long felling~period tree species

o Pteroccarpus indicus o Peronema Canesens
o biospyros celebica o Swietenia Macrophylla
o Dalbegia latifolia o Tectona Grandis
5. Other
o Pinus merkusii o Schima Wallich

© Samanea samman
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XI. CONSTRUCTION PERIOD

Tables 5 (road, bridge and nursery works),:s {building works) and 7
{gauging facll1ty, er051on control and plpe culvert works} present rough
works procesq charts. The entire processes will requlre approxxmately

seven ‘months.

_ In order to shorten the construction perlod the foregolng process
"charts show the heavy machlnes procured for each progect to start these
jobs slmultaneously as much as possible, The mach1nes_w1ll move to the

" individual sites from the national highway junction by themselves.
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Table 5 Construction of Road, Bridge and Nursery

Outline Sf Works progresses Schedule

10 20 30, 40 50 §0 70 80 90 100 110 120 130 140 150 160 170 180 190 200

Yo, 1 | Sofl Removal 212
Bridge | Banking - 135}
: ) 212
Retalning wall and 20 v
Concrete Side Ditch .
Culvert {CHp) 12 My P
Levelling - 10 e .
Grave Paving 25 o S
Yo, 1 Bridge - 83
Bridge River Road -10
No. 2 | Soil Removal 50
Bridge [Banking {13)
. 50 . . .
pPaving 18 e
Grave Paving 8 ey
Culvert {CMP) 4 ]
Bridge River Road 17 t——
Ho. 1, | Soil- Removal® 80
No. 4 |Banking’ (21}
Bridge | . B an - .
. Grave PFaving 17 T
Culvert (CMP) 9 —
No. 3 Bridge 58
No. 4 Bridge 80
No. 3 Tenporary 10 . ]
Bridge and Road ’
Mo. 4 Temporary 10 ]
Bridge and Rcad .
Nurse- | Soil Preparation 3 il
ry for Nursery : o
Seed Bed Preparatio 25 e
Germination Room and 3 par *
Soil Mixing Side’
Water Channel and ? .
Water Tank .
Sun-Shade 33 e puinemid
e



7 95 Butoeld 17108
zu ot 2073819U2D DTIFOITH
Zu o1 Isyung 10
Zu 0% asnoysIeM
..NE 00z obeIes
Z1 -3:4 mmnﬁ.umomeou S

: valIy

ZH4 .00k vaxy 2IoM Azasany | Burpring T3pOH
7 oc 103®I3U9D 5] I309TH
¥ or asaung TI0
,NE 0T waoy 26ex03g powg
P 00z wm:ommumz
¥ 00T doysyaoMm SUTUDTH
2 00z abeien

. | veress

P 5% 201330 | Burpring PT3Td

. . _ . - i ]
08T ObT- 0T 0ZI OTIT 00T G6- 08 GL 09 DS OF -0 0T OT
. . atun | Azrauend adRI, waaT

sga1boxg

UoTIONIISUCD mcﬂv,ﬂnm

2INPBYDS $SIL0II SRIOM JO IUTITING 9 STEL

51 -



‘yIoMm SPIS TTIB

0Lt

. pucq wIed pue

02T| weq eyejul ‘3xeATnD adIid

—— — C . “re30utsAT pue weq
_0T1¢

Wealys fsa3rrIoed Burbues

372 00Z 06T 081 OLT 03T ST OPT OE1 02t OTL GOt 06 0% O 09 0% 0F OF 0Z 0T

2INPaYsg ssvIborg mxuoz.uouwcﬂﬂugo

s1ze4Tn) 2d1d ‘sweq weails ‘s9T3TTTORd burbney [ stqel

52 -



XII. EXBECUTION SUPERVISION

The -entire construction period will last seven months, the-émount af
work is-Large, there are many diffgrent work types,'and some aspects _
require special.teghnologies.. ¥or these reasons, it will be necessary and
indiépénsable to send an execution supervisor to accomplish the entire
project. - :

- Gauging faéilities (Japanesénstyle facilitiesj and érosion control.
works, partibhlaflﬁ, are projecE types that are not experienced by
Indonesia. Execution planning requires prudence and meticulousness,
“Execution plénﬁing and ﬁethcds émployed in road and bridge works will

_greatly affect the entire project.

under the circumstances, sending an execution supervisor for the

- gsupervision and management of the entire pquect will be essential,
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XT. CONTRACTOR

: This survey teanm contacted three-construction contractor during
staying in the spot and ihvestigated necessary natters about them
Each of the Companles have efficient ablllty to perforn lnfra—"
structure construction in Field Statlon and Hodel Area ‘ They are as

follows.
HAZAMA-GUHMI,LTD

This is one of the biégéét géhefal contrﬁctor in Japan . HAZAMA™
has huge achievements in the'field 0f.engiheef building works not only
in Indonesia but also in the Séuth EastHAsia:CodntrieS and'is.
eSpec1aly taklng interest in dOIHgS of Lhe Progect watchlng for an
opportunity to extend to its bus;ness_to South Sulawesi. 4nd it is a

matter of coﬁurse HAZANA has many-branch offices in Jakarta and other

district in Indonesia.
PT.TAIYO SINAR RAYA TEKNIK

This company is local contractor w1th head ﬂfflce in Jakarta and
recently: extendlng bo its business even in the field of tradlng as
well as engineering and hu11d1ng works taklng cooperation systen
together Hlth Japanese companles As the result of that TAIYO ‘SINAR is
valued highly both at hone and abroad. And also the company is taking

interest in doings of the Project.

C, LTD _ _

This éoméany is also oné of the biggest genéral contractor in
Japan and has large achievements in the South East Asia and the Hiddle
East.In South Slawesi it has local partner hutfis not interésted in

the Projeqt and. does nob want to_perform works in the out-of-the-way

place.
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