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PREFALCE

This is the report‘of a Japasnese Team which was organized and
dispatched by the Overseas Technical Cooperation Agency of Jepen (OTCA)
for the purpose of conducting the Reconnaissance of the Larona Project
Site at the request of the Government of the Republic of Indonesia.

The Recommaissance Team, consisting of three engineering experts,
left Tokyo for Indonesia at the beginning of March 1964 and stayed there
for a period of approximately one month to carry out the Reconnaissance.
Despite the limited period of stay, the Team reconnoitersed several sites
and areas relative to the Project, and further succeeded to collect use-
ful date and materials which will be required for the future study of
the Project.

The OTCA, an executing agency of the Government of Japan, has been
performing, since its establishment in June 1962, various activities
inclusive of dispatching of technical experts, training in Japan of
engineers from abroad, and conducting preliminary surveys relating to
overseas development projects.

It is therefore the great pleasure for the OTCA that this report,

a fruitful outcome of the close cooperation and joint endeavours between
the peoples of Indonesia and Japan, is herewith presented. The OTCA
sincerely hopes that the report would contribute in some measure to
expediting the desired development of the Project in the future and
enhancing the technical and economical cooperation as well as mutual

better understanding between the two nations.



__Ava-._il:‘_Ln-g ijbégi{ of this opportunity, the OTCA wishes to express,
on pehe;li" of tl;lei']'."eam,ritsis heartfelt gratitude to many Indonesian
indiviji}lals-anq qrga-n:’i._zatipnsf including Governmental departmen:tg and
agencieé for th;eir i_n?raiﬁa:ble assistance, and particularly to D.].—"’.U.T.
and P.L.N. with Whicl; the Team maintained the closest contact during 7

its reconnaissance.

May 1964

N Nesrnrz

Shinichi Shibusawa
Director General

Overseas Technical
Cooperation Agency
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INTRODUCTION i

In response to the request made by the Ministry gfr?ub}éc'ﬁb¥ks qut
:ﬁﬁéré§_(@;?.ﬁ.?:),;éoqexﬁﬁéﬁt7o§.Ipdonesia, theiJapanese Go?érhqent:has -
léﬁtiuéte&‘bvéréeaé Technical onpératiop Agency of Japan with the
'éxgéﬁtiQn:oﬁ tye_pﬁélimiharj survey on the Electric Power Development
Piojeééjof—tﬁe_La;éﬁa_ﬁi?é; ﬁhiph.flows through the central part of
Sulawesi Island, Indonesia.
. A Reconnaiséance ngm was subsequently organized by the Agency and

despatched-to Indonesia for the implementation of the survey.

In the past decades, varlous surveys and studles were made on the

7potent1a1 hydro-power of the Larona, and the outcome of these surveys
or studies are sti}l available in a limited quantity. However, viatu-
ally no systematic data or materials based on the recent and actual
gituations are obtainable. ‘

In view 9f its potential hydro-power and availability of nickel
ores and other mineral resources in its proximity, the Larona river has
been attracting the attention of various quarters in the past. With
reference to the general postwar conditions of the project site and the
hydrological conditions of the river, however, no accurate data or
information have yet been made available even to the Indonesian authori-
ties due mainly %o its unfavourable locational conditions.

Such situations have lead to the apprehensions on the part of the
Japanese Government that the planned survey migh% not result in the
degired success, though preparations for despatching the Survey Team
have been made since early 1963. In October 1963, an official request
reached the Japanese Government from the Government of Indonesis re-
questing the despatch of the Japanese Survey Team to the Larona Develop-

ment Site, Simultaneously, it was suggested by the Indonesian author-

ities that officials of the Government of Indonesie be despatched to
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the.larcna site in order: that ’p’;épéxg:tory studies will be nmade before

_undertaking a reconnaissance ‘by the Japanese Government. -

- =i _The Agency, baving been. entrusted- _v.r_‘i'_!:hi ‘the performance Of the propose

i preli;nir_la._;'ylstugiiesg‘_'dgcidéd to despatch- a Recormaigsence Téa.m ,_ddnsist_ing,:‘-r

- of a few members which-would ‘engage in the reconnaissance of ‘the site,

suréeiri?of: the ':gériefal‘*'cdrigl—itiéﬁ‘s‘in Indonesia, collection of data and - -

matefials,:is?udy;:of::tﬁe feagibility of the full-scale survey as well as
the :o'l_:séryafion of;fl_le Larona during the rainy season. The Agency had
re_achédﬂthis-déc_i'sion from the viewpoint that the full-scale su_rvey would
be -moTe effe;::t;i.vely .performed if it be backed up by data and information
to ‘be‘;ma;de a.'va.:i:lahlé_ by. the. proposed short-period reconnaigsance. - <o
In oxder to make necessary arrangements with the Indonesian authoritie
the *Lé&d@f of the Reconnaissance Team left Japan for Indonesia and axrived
at Dja’.kar'i;g: on March 5, 1964, He was later joined by two members of the
Team-who arrived at Djakarta on March 9. The Team completed its mission
as ;cheé{uled and returned to Japan on April 5, 1964.

The formation of the Reconnaissance Team was as follows:

Leader:j— Mr. Toshio Hashimoto, Civil Engineer, Executive Director of
Nippon Keei Co., Lid.

Member: Mr. Toru Matsvuda, Electrical Engineer, Ministry of Inter-
national Trade and Industry, Japan.

Member: Mr. Takeshi Yasutomi, Civil Engineer, Nippon Koei Co., Lid.
Arvengements were kindly made by the Indonesian authorities for ap-
pointing the following Government officials to accompany the Team and take
the necessary care, i.e., accomodation, safeguarding of the Team members
as well as negotiations with the native people.
Name Post
1. Drs. ¢.S8. Hutasoit s+ Geographer, D.P.U,T., Djakarta

2. Mr. Hadipradono Geclogist, D.P.U.T,., Djakarts

3, Ir. H. Tobing

Electrical engineer, PLN, Makassar

4. MNr. H, L. Sambo Managing staff, D.P.U.T., Makassar
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ﬁéeieéffgéafifude_is hereby:exffeeséd for the’;nitiel arfeegement to
) ;eallzatlon of cooperatlon between both Governmenﬁs by Ir. K. Hadznoto,
Dlrector, service center I of P.L.N. and for the 1nvaluab1e a331etance and -
7cooper&t1on extended to the Teae gince its arrival at Daakarta by H.E. Lt.
7 Gene;a} Soepraaog;, anlster for Public Works and Energy, Ix. Eergasudlrdga,
iVice}Minieter for Peblic Works and Energy, Ir. ﬁartono Kadri,rDirector of
ElectrieeivDivisienvof D.P.U.T.; Ir, R.0. Soekotjo, official in charge of
the Larona, D.P.U.T., as well as by the below listed officials and com-
manders while the Team stayed in Makassar, Palopo and Malili. Accomodation,
trapSpor@ation, goarding as well as collection of necessary data and mate-
riele coule have-been arranged only with the adequate and genercus co-
opereeion rendered by these Government officials.

Name Post

Governor of Seuth-Southeast Sulawesi
Province -

Brigadier General Rukman: Commander, Easter Military District of
Indonesisa

Col. Soenggoro Deputy Commander, " n "

Col. Jusuf

Comuander, South-Southeast Sulawesi
Military District

Ir, Mudjitaba Director, Consitruction Division,
South-Southeast Sulawesi District,
D.P.U.T.

"

Ir, Andi Jundi Director of PIN, Makassar
Mr. Andi Kagim 1 Governor of Palopa Province

Commanding officers of the troops
stationed in Pelopo and Malili.

Chiefs of Malili and Nuha Regencies.
The Team also owes greatly for the information and data on the

mineral regources, nickel resources in particular, to:

HName Post
Ir, 3, Sigit : Director, Geological Research

Laboratory, D.P.U.T., Bandung
-3 -



Name Post

“Mr. Djumhani : Staff, Geological Research
Laborsetory, D.P.U.T. y Bandung



- Date and Day -

‘Mar. 5, Thu.

6, Fri.

7, Sat.

9, Mon,

10, Tue.

11, Wed.

12, Thu.

1

 IRINERARY OF THE SURVEY TEAM
Descripfion
pe'partﬁz}e from Tokyo of the Leader by 6IA. Arrival at
Djekarta. - ( -
Courtesy call paid to the Japanese Embasgsy, Consuliations
and arrangements at the Embassy.
Courtesy call paid to D.P.U.T.
Collection of information and data.

Courtesy call paid to P.L.N.

Collection of information and data.

Departure from Tokyo of two Team members by JAL. Arrival

at Djakarta,

Courtesy call paid o H.E. Mr, Fuoruuchi, Japanese
Ambagsador to Indonesia, and the staff of
the Embassy, arrangements made &t the Embassy
on the Team's schedule,

Courtesy call paid to Mr. Hartono, Director of
Electrical Division, D.P.U.T., Arrangements
made on the Team's schedule, Team provided with
the serial map of Larona District.

Arrangement made at D.P.U.T. with Mr. Kewabata,
Secretary of the Japanese Embassy, Mr. Hartono,
and ¥Mr., Soekotjo, Official in charge éf the
Larona, on the concrete plans and method of
investigations of the Larona.

Preparations for departure for Makassar.

Departure of the Team for Makassar,
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13, Fri.

14, Sat.

15, Sun,

16, Mon,

17, Tue.

Arrlval at Makassar.

vlslt pald to D P.U T and P L. N., arrangements

made on’ the Team's schedule.

ﬁArrangements made at P L N. for automoblles,

hoats and for thg servlce of the army.

M. ﬂiyatéan Nippéﬁ Koéi'Co.,"Ltd{ érrives to
join the Team as interpreter. o

Visit ﬁéid fo_the Pro%incial Government of South-

" Southeast Sulawssi and to the Military
Headquarters of Makassar; cooferation of
the two aufhofities solicited.

Visit paid to Makassar Bamboo Pulp Plant (con-
structed by Kenematsu & Co., Ltd.)

Vigit paid to the headquarters of Eastern Military
District of Indonecia,

Vigit paid to the cemetary of the Japanese
war criminals in Mskassar c¢ity.

Visit paid to the cemetary of the fallen in the
battle for Indonesiats independence, a garland
presented at the cemetary.

Inspection of "Kelapa', boat bound for Palopo
(The boat was noticed to be for the exclusive

use of the Governor)

Departure from Port Mekagsar on board “Kelspal,
return to Makassar. |

Departure from Port Makassar (9:00 a.m.)

A% sea.



- 18, Wed.

19, Thu.

20, Fri.

21, Sat.

Arrival-at Palopo (11:00 A.M.).
‘Received ‘at the residérce of the Governor of .

Palopo Province. - -

- Observation of the city of Palopo.

Visit paid to the Provincial Government and .
Headquarters of the troops stationed in
Palopo; cooperation of the two aﬁthorities
solicited,

Preparations for departure for Malili.

Departure for Melili (6:00 a.m.) on board "Kelapa"
accompanied by 9 gusrds.

Arrivel at Malili (10:00 a.m.).

Visit paid to the Headquarters of the troops
stationed in Malili; accomodation &t =
private residence arranged through the
courtesy of the commanding officer.

Meeting for three hours in the evening with
the commanding officer, chiefs of Malili
and Nuhsa sub-regencies, and villagers,
to obtain information on Laronz district.

Departure from Malili (7:00 a.m.) accompanied
by many guards.

Reconnaigsance along the Larone ass far as Waroe.

Return to Malili due to inability to conduct
further recommaissance owing toc the lack
of public peace upstream of Waroe.

Cable received (4:00 p.m.) from the troops
in Palopo requesting Team's return to

Palope by the next morning.
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_-_—Dépar%gre from Malili for Palope (5:00 p.m.) aboard
_ 1 .ﬁKelapa"
;22378un.irifPKélépaﬂfrOQE temporarily at anchor outside
IR - the Port Palopo (3:00 a.m.)
Team landed at davm, paid courtesy call to the.
Governor of Palopo Province and to the
Commanding officer of the $roops in Palopo.
Departure from Palopo (4:00 z.m.) on boexd a
police patrol boat.
23, Mon. Arrival at Port Makassar (3:00 p.m.)
24, Tue. Visit paid to PLN, Provincial Government, Head-
- guarters of Eastern Military District,
DPUT; gretitude expressed for their cooperation
and report made on Team's survey.
25, Wed. Departure from Mekassar by GIA.
Arrival at Surabaja.
Departure from Surabaja.
Arrival gt Malang, accomodated at Nippon Koei's
guarters.

27, Fri.

26, Thu.g Arrangement; of the results of the survey;
28, Sat.

study end translation of data and materials;
tracing.
29, Sun. Departure from Malang (GIA).
Arrival at Djakarta via Sursbaja.

30, Mon. Cour%esy cell paid to the Japanese Embassy.
31, Tue, Courtesy call paid to H.E. Ii, Gen. Soeprajogi,
Mr. Harjasudirdja, Mr. Hartono, at DFUT; repori

made on the Team's survey.

Visit paid to Mr. Soekotjo at PIN, arrangements
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_iF~_ma&e!fof-fhé-Téamfs,séﬁedﬁle.A

_Departure ffqm-DjakaIta.;: - Lt m o T

. Arrival at Bendung.. - - — - = - - - -

- Apr, "1, Wed. " Visit.paid 4o the Geological Research Laboratory, -

2, Thu.,

3, Fri.

T —:, Prpvide&kby Ir.-Sigit, Director, with:ddtar

. and materials velative to the mineral
resources in Larone district, further provided
with various information by Mr. Djumhani
who accompanied Dr. Hagen of USA during
the latter's survey on nickel resources
in 1962,

Visit paid to the Trrigation and Hydrologic
Regearch ILaboratory within the campus of
Bandung Universrity; hydrologic and other data
relating to the Larona studied.

Departure from Bandung.

Arrival at Djakaria.

Arrangement of date and materials; preparations
for compiling survey repori.

Courtesy call paid to H.E. Mr. Furuuchi, Japanese
Ambhassador to Indonesiaj completion of
the Team's survey reported.

Meeting with Ir. Hartono and Mr. Soekotjo at
DPUT; official report made on the Team's
survey; reguest made to provide the Team
with necegsary data and materiasls; a list
of gquestionmaires submitted.

Imncheon held at Hotel Indonesia with the attendance

of Mr. Hartono and other Indonesian officisls

._9...



-l ‘:f*:-)' - iici_mcé;c'net-l_. __ )
R Sa.‘t:.‘ V:Lsz.‘tto P_I.l_i,.:answe':r.‘s -a.-nd expla.ﬁa‘éions given to -
S - ‘: ~t‘;1_e qtu{as't_ionnaires;:submitted by i%he’ Tea;m tﬁé
prgcea_ing day. - - - -
Prgﬁarations_ for deperture for Japan. 7

5, Sun.  Departure from Djakerta (GIA)

¥ OOX X K X ¥ ¥
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-1, Potent1al Hydro—Power of the Larona, and Outline-and. -
’ Econqglp Feasibility of Its Development-Project. -

_ - Sa Ao

Tt

=

l 1 Forward *ﬂ_;‘i”‘f
Sulawesl Island (Populatlon. 7,080,000 according to the census taken
- in October 1960) 15 long and narrow, and is therefore geographlcally not

&0 favoured as the other 151ands of Indon951a so far as agrlculture is

concerned. Fowever, the 1sland is rich in such heavy metal resources as

¥

nlckel,_lron, etc. As is well known, the world's nickel resources are
extremely maldistributed and its production is predominated by Canada
whlchxturns out 85% of the world’s entire output. Ranking with New Zemland,
Sulawesl Island is regarded esg the second importent nickel produclng dis-
tric#. L -

Ai%ﬁough no largs riveﬁs gre Found in Sulawesi Island dus to its
geographicaé éonditions, there are ohserved a number of promisiﬁg sites
on the river Poso and {the Larona that could be developed by utilizing the
hydro-powérfof the lakes in the central mountaineous region. DBefore the
War, basic hydrologic survey 05 the igland was conducted by the Dutch
Government, and in 1942, a Japanese survey team visited the island to
investigate its poteﬁtial hydro-energy. And the Laréna wags one of the
rivers investigated by the Dutch and Japanese survey tesms, As & result
of this inve;tigation of the larona, it was contemplated o develop
490,000 KW of inexpensive electric power which was desirously to be
utilized for the exploitation of nickel and other metal resourses in this
district.

1.2 The larona and its river basin

The Larons tekes rise from three lakes, namely, Lake Matano, Lake
Mahalona and Iake Towceti. The river flows out of the westernmost fip
of lLake Towoeti, Runs down westward and joins the Pongkeroe river to form
the ¥alili river, and after further joining the Oegoe river, empties into

- 11 -



the Bone Gulf.§ It flows through & dlstance of about 50 km “with~ the average

slope of the rlver-hei of 1/70 The ba31c flgures of the three lakes whlch

‘ nge rlse to the Larona are as follows.

T ?iji ;{: Mean Water Laké Sur, édg B -;ﬁésén Area_
R o7 Ievel (E, m) Area (k) (o)
Le.ke Matano S ' f_’382" 164 © -0
Lake Mahalona - 310 24 - 205
Lake Towoetl ‘ - 293 570 1,565’

TOTAIK.; _ _ 758 ) 2,180

?‘Ix”iéiréﬁai%éé that all the basin areas are covered with virgin

forésﬁé}-'r
in the cd@rse;of the data collection, it was revealed that no h&dro—

metéorologic data of the Larona are available save for those prepared by
the Dubch Government and the rainfell record prepared by the Indonesian
Government in Malili and Watu before 1956. As the rainfall observation has
heen unfortunately suspended gince 1956, no recent data are available.
Acéording to the rainfall date obtained, the annnal rainfall in Watu in
1955 marked 2,799 mm, and in Malili 3,178 mm in 1954, and the average
annual reinfall during 1934 - 1939 period in Soroasko and Malili registered
2,812 nm and 3,298 mm respectively. These figures serve the purpose of
estimating the annuel rainfall in Larons district at aﬁproximately 3,000 mm,
In the réport prepared by two technical officials of the Japanese Ministry
of Communicaticns, Mr. Kondo and Mr. Watabe, the run-off of the Lsrona per
100 km2 of drainage area is presumed as follows from the average run-off of
& 15-year period (assumed to be from 1918 to 1935)., Figures between
parenthesis indicate the run-off at the Larona Development Site as con-

verted from its ares of 2,180 kmz.
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‘ThresMonth Flow =~ s 7.70 n’/sec (168 m3/sec)

- Six Month Flow

Lt

] 5.52 0 /see (120 m3/éeb)

Hiﬁé ﬁqnth Flow - s 3.67 mB/sec ( Bdlﬁs/ééc)

Minimum Flow- : 2.81 w/sec ( 61 nfsec)

Fuithér, according to the daily run-off data for 9 years (1919 -
1929. 1921 and-1922 missing) at the lavona village, which was provided to
%he Reconnaissance Team by the Indonesian suthorities, the annual mean
fun-off ranges from 103.5 - 165.6 m3/sec and the mean run-off of the 9
year period is 131.5 mo/sec.

1.3 Iarona hydro-power development project

In so farras they came_under the notice of the Reconnaigsance Team,
no data were availahle on the comprehensive development project of the
Larona planned by the Dutch Government but only hydro-power development
project for a small scale run-of-river type hydro-power plant which is now
entirely outdated due to the remarkable progress achieved in this field.

It may as well be mentioned that in the aforementioned report by
Mr. Kondo and Mr. Watabe, it is stated that the Larona development project
would have ¢ development sites with the total installed capacity of
371,000 KW and the annual total output of 2,785,453 MWH.

In 1958, Nippon Koei Co., Ltd. studied the feasibility of developing
the hydro-power of the Larona on the basis of the maps end data available,
and suggested to the Indonesian Government that the modern method he adopted
in developing the project on a large scale whereby 3 hydraulic power plants
of run~of-river {ype with the tota} installed capacity of 310,000 KW anﬁ
the arnmual energy output of 2,470,000 MWH will be constructed.

The report submitted by Nippon Koei {o the Indonesian Government
envisions the installation of a weir at the outlet of Iske Towoeti in

order to regulate its water level (by about 1.5m) and to increase the

- 13 -
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iifmlnlmum flow from 50 mﬁ/sec to 120 m3/sec. The h351c flgures relatlng to

_:?thé power plants proposed 1n the report ‘are- 88" follows -

- A . Tength .= Effectlve L Tnatelled’ Annual Energy
" “Power - - of. Tunnel -Head — Dlscnarge Cap301ty Output
.- Blant - c Iljn) = n;) (m3/ sec) o (W) - . - (IOEKWH)
‘Larona To: 1— 12 5 2 68 07 . 140 - 80,000 - . 640
"Larona Now'2s - 4.5 Cwons i405 - 2265000 1,000.
Larons No. 3° - 9.0 . _ 89:5 - 140 - 104,000 - 830
T momAL: - 26.0 7'265.0 310,000 2,470

) Accordlng to the proposed proaect, the total constructlon cost ineclud-
) 1ng “the oost for transm1351on 11ne to Melili is’ ebtlmated at US$L04, 000,000,
_hence the construction cost per KWH is approximately 0.35 ¢/KWH.

Nippon Kbel also proposed, in its afore-mentioned report, that the
constrLctlonxofnLarooa Yo, 2 Powerr?}ao? should be undertaken‘as the first
stage development because its construction cogt is the lowest of all the
three and its construction work is considered comparat%vely easy. In the
proposed first development stégé, it is presumed that the discharge would
be 70 w’/seé, max. output 63,000.KW, and the annual enerey owtput 530,000,000
KWH. Construction cogt for this project inclusive of the trensmission facil-
ities is estimated at Us$18,000,000. On the assumption that a ferro-nickel
factory would be constructed in Malili or in Lampea, about 8 km south 6r
Malili, the electric power that could be made available to this factory
would he about 500,000,000 KWH, hence the cost of the elecirie power in
the consuming area would be C.30 ¢/KWH.

The above proposal is one of the typicel plans conceivable for the
desired Larona electric power development., This proposal, however, is
based on the assumption that a1l of the three plants would be run-of-river

type.

Plans can also he drawn up for the construction of reservoir type
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7 ’élanfesfefrtﬁe;ﬁééaﬁe. I the topographlcal and gnologlcal surveys of
'the dan 91tes lead to the foreseeable reduetlon 1n the constructlon cost
’of dams, comblnatlon of the two types may be- applled to the Larona by
alterlng Larona No. 1 and No 3 plants from run-of-rlver type to reservoir
Lype power plants, in whlch case the aggregate constructlon cost for the )
7 progect is expected to be lower than in the case of the orlginal plan._
The fol%qwlng are the basic figures of the three power plants proposed by

Nippon Koei based on the above assumption.

_ " Length of Effective Dis— Annual
Power.- . tunnel Head ge  Ouiput Energy ¢
Plant - - Type (km)” (m) (m /sec) (kW)  Output(10 xwH)
Larona No. 1 Dam type - 90 150 112,000 850
Larona No. 2 Conduit 5.8 132 150 165,000 1,270
type i '
Larona No. 3 Dam type - 51 150 63,000 480
Potal: 273 340,000 2,600

The construction cost of. this project including cost for trensmission
line is estimated at U5$98,400,000, hence the construction cost per KWH is
approximately 0.32 ¢/KWH. This proposal may therefore be considered as
more expedient than the first one.

At any rate, it can be said that the propesed hydro-electric power
development project would have to be so planned as will be carried out
step by step and on a most reasonable scale with due consideration paid
to the overall industrial development plan and its prospect as well as to
the availability of the necessary funds. It can.be safely sa%g that the
first priority will be given to the construction of Larona No. 2 Plant as
it could utilize the head of the fall (about 50 m) found on the midstresm
of the river.

1.4, 1Industrial development expected in wake of the Laronsa hydro-power
development project
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- The nlckel exp101tat10n is the flrst that can be planned as an

- 1ndustrlal development proaect ut111zlng the hydro-power of the Larona.

Prlor to’ the WEr, the nlckel ores of Sulawesm used to be mlned and

i exported'by Dutch capltal concerns. In the course of the reconnaissance

“of thls tlme, there were. observed et Mea located near- the Larona, founda-

tion stones of the bulldlngs used for the Dutch enterprise and the brownish

debris of mining site.

ﬁuéing the War, 30,000 ~ 40,000 tons of nickel ores was mined at
Porala and sent to Japan under the Japanese management. The exploitation
at Pomala was resumed after the War under the Indonesia-Japanese joint
venture and at present it is being undertalken by Sulawesi Nickel Develop-
ment.Cooperation Co. Litd.

It is reported that there are considerable amounts of nickel ore
reserves at Sorosko on the gouthern ghore of Iake Metano as well as at
Mea. Nickel reserves atf these sites are said to be superior in quality
and quantity to those of Pomala. If these reserves are to be exploited
and exported after treated to ferro-nickel of 29% grade, the proposed
nickel ore exploitation would be quite promising since the cost of the
electric power required for the treatment is very low.

Nickel contents of the ore in this district is 3%, and 12 tons of the
ore is required to produce 1 ton of ferro-nickel of 25% grade. In this
case, the (treatment) requires 850 KWE of electric power (to be also
utilized for supplementary facilities), 100 kg of cokes, 30 kg of carbon
electrode, etc. Assuming that the instelled capacity of 70,000 KW and the
annmual energy output of 450,000 MWH (about one fifth of the expected
capacity and output of the larona) are available, 44,000 tons of ferro-
nickel of 25% grade could be produced from the annual ore output of 530,000
tons.

The construction cost of the ferro-nickel factory which meets the
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':Aébbfgféééﬁﬁpﬁicg735@94@3,;§£plpgiveibf US$2;0§0,000_fop ﬁq?foﬁr works

—éﬁd U§$ié’6b5 600 fér ;heldonstruction of’the poﬁér plant and'¥rénémissﬁ6nA
;a0111t1es, 1s estlmated at about US$4O 000 000. It can therefore 1nferred :
:that the cost prlce o; the ferro-nlckel (grade 25%) would be about ¥100 000
r-fer ton.r Thls is an 1nternatlonally competltlve price conslderlng the FOB
price of ferro-nlckel of the seme grade that marked ¥155%,000 per fon in

_Ap:c:.l 1964 on the world narket,

Cost Price of Ferro-Wickel of Grade 25% {per ton)

Larona district . .12 tons @ ¥1,800 ¥21,600
nickel ore, grade : ' L
"3¢%, delivered to

factory

Carbon electrode, - 30 kg x 12 = 360 kg @ ¥20 ¥ 7,200

delivered to

factory

Cokes, delivered 100 kg x 12 = 1,200 kg @ ¥I2 ¥14,400

to factory

Limestone, delivered 50 kg x 12 = 600 kg @ ¥1 ¥ 600

to factory .

Heavy o0il, delivered 60 kg x 12= 720 kg @ ¥10 ¥ 7,200

to factory -

Other materials, deli- 12 tons @ ¥15h0 ¥ 1,800

vered to factory

Electric power 850 KWH x 12 = 10,200 KWH @ 215 ¥15,300

Refundment of ¥7,900,000,000 * x (5.5% + 9.2%) ¥26,400

interests + 44,000 tons

Miscellaneons ¥ 4,800

expenses .
TOTAL: ¥99,300

* Remarks: The figure shows US$22,000,000 of the initial investment for
nickel factory exclusive of US$18,000,000 of construction cost
for the power plant from the total construction cost as gbove-

mentioned.
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- n_é,;;ﬁésultsldf’the5Reéonnéissance'

‘2 1 General condltlons of-SulaWe31 Island

Sulawe91 Island covers an ares of 189,035 km2 Whlch is about half of

':7that of Japan and constltutes about one tenth of the total area of Indonesaa.

:The 1slgqq_cqn51sts-9f twg gdmlnlstratlve districts, namely, Northern
Sﬁlaﬁes???pqy@gcé‘cove;ingsBB,STB 3@2 and South-Boutheast Sulawesi Province
covering 1bb,4577km?.\‘Accgg§ipg tp‘the preliminary census taken in 1961, -
the ﬁoﬁulaﬁon of e_nti-réilﬁdonefsia. was 97,085,000, of waich 2,003,000
péoplé'iﬁﬁabié in1No;?pern $ulgﬁesi Province and 5,076,000 in SputhfSAuth-f
eé:ét Sulawesi AProvinc_:Le. The population density of Indonesie is 51 peﬁson_s
pe? sgéare;kiiometef which iz equivallent to that of South-Southeagt
Sulawesi ﬁrovince,

Larona @istrict which belongs to South~-Southeast Sulawesi Province is
located near the border line of the two Provinces. South-Southeast Sulawesi
Province embodies Makassar city (population slightly over 380,000) and
Paregare city‘(populgtion 68,600) and is divided into 25 regencies. The
regencies are again divided into sub-regencies under which are organized
rural communities that may be called "villages." Larona district belongs
to Palopo Regency, and stretches over two sub-regencies, Mzlili and Nuha,

To gupplement the meteorological conditions of Larona district which
have already been stated, given hereunder is the monthly average reinfall

in Makassar where the annual average rainfall marks 2,873 mm.

Mbnthlv Rainfall Average in Makassar

Month - Ralnfall Month Rginfall
Jan, 697 Jul, 34
Feb, ; 529 Aug, 13
Max: 420 Sep. 14
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. (Monthly Rainfsll Average in Makassar - Cont'd)

apr. . 165 - Ock. - . 43
My, 106 Nov. 185
Jan. . - 80 Dec. 587

- (The above aré.alledgedly average figures of several
years, Number of years observed not known)

Infmakassér,7the_éeasdnél wind blows from the west during Januvary
and February, and‘frgm the eaéf during the veriod from July o October,
Theishifting period of fhe seésonal wind covers March; April, October
#nd’Novembgr. Althougﬁ the lowest temperature in this district changes
siightiy by season, i.e., fram 14,7°C (July to September) 21,2°C (January
tdrFebruéiy), teﬁperaturefchange throughout the year is rather smsll. The
highest-temperatur; ranges from 31.600 to 33.400, and the average tempe~
rature from 24.3°C to 25,9°C. The humidity at its peak is 91 - 93%,
averaging 80 - 84%,

Referring to agricmnliure, the district produces coconut (350,000 +tons
annually in dry copra) and nutmeg (2,100 tons annually in nut - mace).
Except for these two items which are produced in larger quantibties than in
other parits of the country, the production of such principal agriculiural
products of this country as coffee, itea, cotiton, sugar cane, tobacco
leaves is smaller., This is attributable to the geo}ogical conditions of .
the district which is mountaineous and has little arable land. With regard
to its forest resources, there were observed only natural wvirgin forests,
and no afforestation has ever been attempted.

Industries in this district are not yet to be developed., Transpor-
tation by means of the railway is not available. Traffics are accordingly
dependent solely on automobiles, but all weather roads are found only for

a limited distance., Construcition of a bamboo pulp factory and a cement
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7f£.é§o;3-r wsfé o:bserVed {;o‘ bé*t;nder »x;#ay in %he—proxim:f.ty of Makas'sar._

As :f‘or 'bhe B.lI' transpo:ctatlon fac111t1es, Ga.ruda Indonesla A:.rwa.y
7 (GIA) has establlshed air way service connect:-.ng Daakarta. a.nd Makassar,
Suraba.ga. “aihd’ Massu, as well as Sur&ba.;]a and Manado via Makassar; and the

flights between these ‘places are available elmost everyday.

2 2 Electrlc power s:l.tua.'b:f.on of Sulawesi Island.

The electrlc power enberprise of Indonesia is & Governmen‘t—run's. The
whole nation is divided into 13 districts for exploitation, wlie:ce‘by Bulawesi
fs_lami is put under the jurisdiction of Exploitasi ¥V and VI which incidental-
ly corresponds to the adﬁ@in;".strative division., Larons district Belongs to
Exploitasi VI which has its head office in Makagsar. The existing power
._genei'ata:.on facilities of Sulawesi Island, as listed below, have the in-
stalled capacity of 4,051 KW in Norfhern Sulawesi and 11,409 KW in South-

Southeast Sulat%ersi, totalling 15,460 for the entire island.

Exploitasi V Exploitaesi VI
(Northern Sulawesi). (South-Southeastern
Sulawesi)
Hydrauli;: power plant Bitung 1,200 KW Mekagsar 7,520 KW
Gorontalo 601 KW Bonthain 255 KW
Kendaxi 150 KW
Palopo 528 KW
Mekali 48 KW
Mad jene 153 KW
Rappang, 100 KW
Singkang 515 KW

Watansopong 325 KW
Watampone 585 KW

Bulukumba 150 KW
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. .Diesel power'plant ~° .- Tonsealama 2,250°KW  Sawitto 1,080 KW

'TdTALé{*"_’ - 7 4051 KW .. - 11,409 KW

e ,SAé her’ power-development scheme, Indonesia has 3 hydraulic power
projects . (installed-capacity: 72,550 KW), 2 steam power plants (installed
" capacity: 60,000 KW) and 14 diesel power plants (installed capacity:’

2,825 KW), which ave. listed belowt -

Tyue - ) ) Site Installed capacity

Hydraulic power ﬁ;éjéét Tonsoalama 9,000 KW
R _  lerons 63,000 "
Samith 550 "

éteam péwar plént - Bitung 10,000 0
Mekassar 50,000

Diesel power plant : 14 sites 2,825 *®

Among the sbove listed scheme, construction of Makassar thermal power
plent (2x12,500 KW out of final‘installed capacity of 50,000 KW) is expected
to be completed b& 1969 with the cooperation of Yugoslavia. During its stay
in Makaésar, two Yugoslavisn enginecers came under the notice of the Recon-
naissance Team. Hydraulic power projects at the aboye three sites are pot
expected to be brought into operation before 1969. However, Larona project
is listed with the estimated installed capacity of 63,000 KW,

Diesel power plants of smaller installed capacity (ranging from 100 -
275 KW) are noticed to be the largest in number., This may be attributed to
the general lack of electric power which was witnessed by the Reconnaissance
Team in Makassar during its stay there end in Palopo where the Team stayed
in transit. In both Mekassar and Palopo, the Reconnaissance Team often
experienced the interrupiion of electric service, In the greater part of

Sulawesi Island, no power facilities were observed, and where power facilities
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exist, interruption of servige seemed to be 2 matter of every occurrence.
In Malili and its vicinity, no power facilities were found,

The lists below are power development scheme for Sulawesi Island during
the period from 1962 to 1965 during which the increase of electric supply
is plarmed to be reslized by diesel power plants of smell scale, In 1963,

a total increase of 2,925 KW was realized by completing projects at 3 sites,
i.e., Makassar (2,500 KW), Sengkang (150 KW) and Corontalo (275 KW). It

is expected thet further increese will be materialized this year by 5
projects, i.e., Bitung (550 KW), Poso (200 KW), Madjone, Watensopong and
Kendari (150 KWlin total), the total output by the 5 project being 1,200 KW.
Further increase of electric supply (550 KW) is planned for 1965 by 3

projects, Toli-Toli (200 KW), Palu {250 XKW) and Tahuna (100 KW).

Power Development Scheme by Diesel Power Flant

Unit: KW; C stands for ingtalled capacity, and O for
possible energy output; Figures for 1964 end
65 are estimated figures.

1962 1963 1964 1965
¢ 9o ¢ @& & 9 & g

— — -

1, Manado 5,736 3,800 5,736 3,800 5,736 3,800 . 5,736 3,800
2, Bitung - - - - 550 440 550 440
3 ‘Gorontalo 221 250 596 470 596 470 596 470

4, Posgo - - - - 200 160 200 160
5. Toli-Toli - - - - - - 200 160
6 Palu - - - - - - 250 200
7. Tahuna - - - - - - ioo 80

Total Northern
Sulawesi: 6,057 4,050 6,332 4,270 7,082 4,870 7,632 5,310

1. Mskassar 7,540 5,600 10,040 6,500 10,040 6,500 10,040 6,500

2, Watampone 275 220 275 220 275 220 275 220
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- _(févigrheﬁéiogmént scheme by Diesel power plent - _cont'di),i
5. Palopo 275 72_20,, 275 220 275 220 275 220
h 4 Bontham / 150 ;1_2'0‘ 150 120 :_st 120 150 150,
5 ‘,',Sengkang o 150 10 150 120 ; 150 - 1é0_
6. Madaone - - - - 150 120 150 120
7. Balukomba 150 120 150 120 150 120 150 120

8. Watansopeng - - - - 150 120 150 120
§. Kondari - - - - 150 120 150 120
South:Sulawesi

Total: 14,447 10, 530 17,372 11,510 18,572 12,530 19,122 12,970

} In the following table are glven power oonsumptlon, fees, their ratios
fby the gource of demand e.nd power rate, As may be readily concelvahle.,“
82% of the total consumption is for domestic use supplied on the basis of
either flgt-rate schedule or meter-rate schedule, while the industrial
consumption sccounts for only 16%.

There isg nothlng notable about the transmission system which comprises

high tension line of 3,000 V. end low tension line of 220/127 V., 3 phase-4
wire system. It msy be added that the voltage of the transmission line

from Mezkassar project to-the afore-mentioned cement factory is 12,000 V,

Power Consumption Table (1962)

Exploitasi V.

Demand Consumption (A} Feas (B) Power rate
Demand 3 (B/A)
source m % 10° KWE %  10° Rps. % Sen/KWH
Flat rate 7,795 (68.1) 3,495 (31.5) 5,653 (28.1) 161.77
schedule .
. o, .

Meter rate 2,890 (25,2) 5,680 (51.2) 10,255 (50.9) 180.53
Street lamp 605  (5.3) 146  ( 1.3) 278 (1.4) 190.18
Industriel use 158  (1.4) 1,772 (16.0) 3,928 (19.6) 221.71
Other uses - - - -

TOTAL: 11,448 (100) 11,098  (100) 20,114 (100) 181.32
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o=Ts . tieen 0T Exploitasi- VI,

st Vs pemand - - Gonswiption”(A) - *Pees (B) - Uit Fee
Demend < - < - - K 3. . . \B/A)
source: : 1 - UKL &Y 100 WH - % 10” Rps. %~ Sen/KVH
Flat tate - -8,556 (58.4) 5,667 (24.0) 7,478 (16.0) 131.95°
_schedule - - . ) B . B
Meter Tate 5,754 (39.3) 13,762 (58,0) 28,805 (61.4) _209.31
schedule -~ - A - :
Street lémp B S 3317 (1.4) 1,334 (2.3) 420,61
Industrial bse "~ 339 (2.3) 3,825 (16.2) 9,267 (19.8) 242.29
Other uses - T=T 88 (0.4) - -

TOTAT: - "14,648 (100) - 23,659 (100) 46,884 (100)  -198.16

2.3’ General conditipng Qf the Larona and its vieinity

Reconnalssance was conducted from the river-mouth of the lLarona as
far as Waroe 1ocated about 13 km upstream of Malili which was alsc passed
through, The rlver/mouth of the Tarons is densely wooded with nippa trees,
rende;ing it impossiblerto wa}k on its bhank, Visibility becomes belter as
one coﬁes nearer to Qﬁlili. in the vicinity of Melili were observed the
wreck of a Japanese sh;p gunk during the War and the debris of a sawmill
built by Japan. Once the centre of this district with as many as 60,000
population, Malili h@s now only about 4,000 of population by some trouble
of public peace in 1959. Houses observed in Malili todsy are makeshifts
similar to matrush barracks. Only a small poréion of the rice field is
qultivated and most of it is left devastated. People make living on wis#erig
vines and resins. Both of the two products are of excellent quality, and
most of the latter ig exported to Europa.

The overland traffic route connecting Makassar - Palopo - Malili was
once available for automobile trip. At present, however, the traffic
between Palopo and Mzlili is suspended as the road and bridges beiween the

two cities were destructed by floods. Except for the boet service
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" aveilable”2 =3 times a mohth, there aré no means of communication since the

:ibiéék§&5ﬁistéﬁgé é3§s’ﬁot allow on-foot connection. Between Makassar and -
,Paléﬁd}lthg?e:is'é-;egﬁlariﬁus;se¥vice-once in tﬁree days, “and théfcommuni—
’cgiioniby;autbmobiléé-ié reported to be possible though the road conditions
are not quite good ;hd‘it’fgkes sbout 20 hours to cover the distance,- The
reconnéissancé‘intenﬁed to cover the distance between- the two cities had
o be given up on account of lack of public peace, The Team therefore had
10 resort to the inhabitants in collecting the necessary information.
- It is presumed that the natural regulation of the water level of ILake
Towoetl serves to prevent heavy flooding of the Larona. According to
the ‘older inhabitants of Malili, the c¢ity experienced only two minor floods,
one in-1945 and the other in 1947, when the roads along the Iarons were sub-
merged under the flood warter of sbout 60 cm depth. Since they were not
certain in which month of the year the floods attacked the city, it mey be
concluded that no serious damages were caused.

The flow of the larona at the time of reconnaissance was estimated at
200 m3/sec, and the water level was 1 m below the ground level of road
surface. The water was noticed to be rather muddy, but its turbidity was
smgller than that of rivers of Djawa island.

In so far as they come in the scops of the recomnaissance activities,
districts around the Iarona congigt of peridotite oy weathered peridotite,
and it is inferred that the river was formed by the gradual retrogression
of large falls in the past. The aerial photograph of the river shows small
falls that are seen continuously on the river, The Larons comes within the
tidal compartment near Malili and it is evident that the submersion of rocads
at the time of floods were affected by its tidel fluctuation.

With regard to the overland traffic upstream of Malili, it will become
possible to reach Mea by jeep if small biidges are reconstructed at 10

different points and trees are cut to clear the route. However, upstream
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of Mea provides only foot paths in the jungle. Besides following the
river bank to reach the Larons site, there reportedly is a round-about way
via Kawata and Tebarano, The Reconnaissence Team was informed that the
villages appearing on the map of 1/100,000 scale no longer exist excepting
Warce and Balambano, The Team was also told that in Batubesi there are
remains of wooden quarters once used by a Duitch mining company. They are
now uged for storing resing and no people live in the village.

The Recormaissance Team experienced no rainfells during its stay in
Palopo and Malili except those that lasted for a short time at night.
Thig is probably because there have been little rainfall throughout South
East Asia this year, The pattern of rsinfall in the Larona basin is di-
fferent from thet in Djewa Islend or Mazkessar., In the laronsa basin, com-
paratively rainy season lasts for three months (March, April and May) and a
short dry season covers also three months (Spetember, October and November ).
The rest of the year presents no pariicular feature of dry or wet season,.
The rainfall in the districts adjacent tc the Iarona (Melili and Watu in

1955) is tabulated below:

Location Jan. Feb.  Mar, Apr, May Jun.
Malili 223 186 159 436 171 113
Watu 97 291 288 %27 433 7L

Jul, Aug. Sep. Det, MNov, Dec, Total
Malili 118 310 - 107 404 - 2,227
Watu 340 296 159 24 141 232 2,799

Note: Watu is located 30 km west of Mglili., Branch office
of D.P.U.T. is established there.

2.4 Background of larona power development project, or
Nickel and other mineral resources as the demand source
for electric power
As the source of demand for the eleciric power to be developed on the
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Larona, exploitation of nickel ores and other mineral resources comes first
of 8ll., As slready briefed in 1.4., availagbility of cheap eleciric power
would meke it commercialy practicable to produce ferro-nickel of 25% grade.

Besides the nickel ores known $o be distributed around Malili and
Soroako on the shore of ILake Matano, the entire Larona districts hes been
long known as a reserve field of laterite iron ores that contains nickel.’
The district is also favoured with comparatively rich copper ore reserve.

Apout 9 km south of Malili is Lampea which offers an excellent site
for a sea-gide industrial zone with its favoursble locational conditions,
i.e., availability of a good natural harbour, electric power, plenty of
water, and raw mineral materimls. It is anticipated that it will become the
centre of the future development of this district.

Given hereunder is the title of the first survey report on the mineral
resources of South-Southeast Sulawesi:

Genexral Geology and Ore Deposits of South-Easst
Celbes by the late Dr. Ingr. W. Dieckwmann and Ir. M.W. Julius.

It is reported that there is one copy of the above report available
at the Geological Research laboratory in Bandung., The Reconnaissance Team
has not asked for loaning out of this precious copy since its mission does
not centre upon the survey of nickel ores. However, the Team loaned the
report by Mr, E.J. Patty and Mr, Djurhani copy of which is attached hereto
as appendix., Mr., Patty and Mr, Djumhani are geological experts who accom-
panied and worked as sssistants to Dr, Hagen of Hamna Mining Co,, U.S.A.
during the latterts investigations of nickel ores in Malili distriet in
Auguat and September 1962, It zeems that the invegtigations hitherto made
on nickel ores have not clarified either the estimated deposits of nickel
ores or thelr grade. Systemetic investigations will therefore have to be
performed for a sufficiently long period, It may as well be emntioned

that Dr. Hagen appears to have considered the nickel ores in Larona district
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as haviﬁg high egrede.”

ﬁﬁenrthé cheap electric power is made available by developing the
Laroﬁé, it will become possible to launch into the production of ferro~
nickel -at Malili or Lampes by transporting ores by sea from Pomala to these
cities, before making efforts towards exploiting new dykes.

Iaterite iron-ore reserve is said o smount to 370 million tons while
another report elevates it to 600 million tons., If and when the laterite
iron should be successfully decomposed into nickel and iron, the vast amouni
of its reserve will undoubtedly become the most important and promising
mineral resource. In the event where the decomposition process requires
Isronals cheap eléctric power, the laterite iron ores deposited in this
district may become a ftreasure gurmounting any other mineral rescurces all

over the world,

2,5 Hydrologiczl, metecrological and other data.

Prior to its departure from Japan, the Reconnaissance Team directed its
efforts to collecting data reléting to the hydrology or meterorology of the
Larona that were prepared by the Dutch or Japsnese Govermment during or after
the War. But no data other than those already in print have been discovered.

Date and materials that have been loaned out to the Reconnaissance Team
through the courtesy of the Indonesian authorities, and those secured in
Indonesia by Nippon Koel by provided to the Team are listed below:

(1) Meteorological and Hydrological data
I.- Monthly Rainfall Data in Larona District (1954-59 and 1951-55)
II. 7Values of water temiperature, atmospheric tempersture, humidity
and atmospheric pressure observed and recorded at Malili and

other points.

IIT. Daily Run-off Record of the Iarona observed at Mea (1918-29,
1923-.29) and Iarona site (1919, 1929, 1923-29)

(2) Meps and Survey Plans

I. Map of South Sulewesi (scale: 1/125,000) 19 sheets
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" IIi Sketch Map of Southeast Sulawesi.(scale: 1/200;000) = 13 sheets

S TIIIL

Road ‘Map of South ‘Sulavesi - . S --1-shee$ -
" IV.. Road Distancé Map of-South Sulawesi. T
V. ‘Planof the latona River-(seale: 1/10,000) .. _ _ 3 sheets

" .VI.  Profile of the Larona River (scale: 1/10,000) 5
(3) Aerial Photographs S
I. - Aeriel phtographs (scaele: 1/10,000) 530 "
I]_?. Orientation map for the a_bove photographs 1 sheet .
(4) - Geclogical data

I, - Distribution Map:of Tron and Nickel Ores 1 0w
- in larona District ’

IT. Report on the survey on nickel ores deposited 1 cony
in Bulubalang and Soroako districts

III. Annual repor'i: of the Geological Research Laborstory i v
(5) Data for Electric Power

I. Location Map of the Existing Power Plants 1 sheet
in Indonesisa

'—l

I¥, Location Map of the site for the Power Development scheme
in Indonesia
A1l the dats and materials listed above have been copied by tracing

excepting aerial photographs and attached hereto.

2.6 Information for the full-scale survey

The Indonesian Government has expressed its gratitude for the
Jepanese Government for despatching the Reconnaissance Team and has placed
much expectation on the Team's survey work, The Indonesian Government
further expressed its hope that the full scale survey be successively
conducted.

In this respect, an interesting remark was made by Mr. Hartono,

Director of the Electrical Division, D.P,U.T. to the effect that his
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Goverﬁment wishes to take the lead in conducting the exp?ctgd fyllfgcale
sg%ve& Butjﬁaulailige:téVsoligif_;ﬁe technical cooPeratioﬁ ;f Japan: It is
ugdé?étqod'thé@ ¥he:1ndonesiéé Govefnment hopes_for Japa;'s cdopef;ﬁion
not in the ibr; Ef_géqtiibution but by providing techﬁical advicés aﬁd
suggeﬁtions; despatching technicel experts t0 assist the Indonesiaﬁ survey
team as well as by supplying equipment and tools which the Indonesian
Government would not be in & position to be eble to procure,
As a results of the reconnsissance, two points have emgerged as essen-
tisl and indispensable conditions in carrying out the full-scale survey
in Malili and Iarona district of which +he general conditions have already
beén given.
(1) Overland traffic route and transportation facilities from
Mekassar to the development site should he secured by any meens.

(2) Public peace should be restored and maintained to such an extent
that the survey team would freely engage in its activities without
guards,

With regards to (1) above, it was made explicitly clear during the
reconnaissance that the transportation by boat of the Team members,
asgistants, labourers, equipment and tools is utterly impractical. The
Reconnaissance Team reached this conclusion from the fact that extreme
difficulties were encountered in arranging for the boat, and that it required
excessive time and expenses and no landing facilities are avasilable at
Malili. In contrast to these drawbacks, the overland transportation is
far more convenient and recommendsble bhecause there exist no problems at all
as far as Palopo excepting the lack of public peace, and the blocked dis-
tance of 35 km could, sccording to the officials of D.P.U.T. at Makassar,
be restored for nommal +traffics within 3 months only if the budget allows.

As for (2}, the matter being one of Indonesials political issues, no

concrete plan can be suggested. Nevertheless, it may be added that many
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éuards éccompanled the Team during its reconnaissance that COVered a
,dlstance of a little more ‘than 10 kn from Malili, and that the Team's
ppbpoéal for the reconnaissance as far as larona village on the shore of
Iake Towoeti was not materialized.

mﬁntil the p;blic peace is regained and such cares and cautions
beoomé unnecessary, it would be difficult {c conduct the full scale

survey.

It was noticed that no jeeps are available in Malili. The troops
stationed there depend solely on the wireless communication with the troops
in Palopo., If, therefore, the full scale survey should be realized, at
least two Jjeeps and one truck will have to be procured. Regarding
labourers, it would be difficult to recruit a sufficient number of them
in Malili alone as the c¢ity now has only one tenth of its prewar popula-
tion, Lebourers will have to be Tecruited from villages around Malili,

As the full-scale survey will conduct the investigation of the river hed
by means of drilling, it is advisable that the team will be sufficiently
equipped with necessery machines and tools and complete the survey within

the shortest possible time utilizing as many persommel as possible.

- 31



3-. Opinions and Suggestions for the Full-Scale Survey
5.1 Aims and activities

The full-scale survey will aim at preparing a comprehensive feasibility
report on the proposed project and drawing up preliminary designs for the
project site of the first priority. Items to be involved in the survey
activities will be as follows:

1. Redonnaissance from the ocutlet of Lake Towoetl until Malili, and
rough selection of dam gites, water way, and power plant sites. The
distance of 6°'=7 km upstream of the junction with the Palingko xziver
will deserve detailed survey as the first priority site.

II. Trunk levelling (50 km) and branch levelling of selected project
sites (30 km) between Lake Towoeti and Malili; preparation of profile
of the river.

IIT. Ground conirol for aerial mapping (10 points - 20 km).

Iv. Cross levelling and stadia surveying of dam sites and those portions
of the river that offer sites for power plants.

V. Geological survey along the river.

VI. Drilling examination of the first priority development site (meinly
investigation of the river bed): 30 m x 4 at dam site, 20 m X 2 at
power plant site, totalling 160 m.

VII. Sounding et the outlet of Lake Towoeti: 100 m x 1,000 m.

VII1i, Selection of water gauging station site and installation of necessary
equipment, training of observers.

JX. Selection of rainfall observation sites and installation of necessary
equipment, training of observers.

X, Survey for concrete aggregates: reconnaissance and rough estimation
of quantity on the shore of Lake Towoeti and between Malili and

Watu.
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3. 2 A:cea.s to be em:veyed team members, and schedule.

- . I. Areas qto be ulvestlgated by the full-—sce.le surVey to be conducted with -

_ the' baee c:amp set up in Malili w:Lll be mainly between Malili end the outlet.

of Lake Towoet:i. (La.rona. po:n_n'b) wh:Lch extends for a distance of e.bou'!; 50 km,

- O the 1ewer reaches ‘tha't const:.tutes one third of the entire. dlstance,

ie. ’ between Mal:.ll and Mea., ;jeeps can be utlllz.ed by repairing smell
’brldges. (Indonesian e_:.uighorlt:t.es to be requested in advence for the re-
pair works ) 7

Villages that are 11kely to offer necessary services 1o the survey
+team are limited to Me.l:.l:. e.nd. Tabara.nno. Other villages along the Larona
that e.ppear on the 1/ 100 000 soele map do not actuslly exist when examined
by ae;r::.a}f. pho-bos,'hence they should be considered only to indicate the
names’ of poin:bs alohg the river. The full-scale survey team will there-
fore have _‘ho set up its base camp-in Malili end transit base in Tabarano,
and sleep in. tents while out of the two villages.

Needless 4o say, arrangement will have {0 be made in advance with the
Indonesisn aothorities for the repair of roads and bridges so that they may
be utilized by the survey team immediately upon its arrival.

The following formation of the survey team has been prepared on the

basis of the conditions and presumptions stated above.

II. Formation of the full-scale survey team

Membexs Assignment No.{A)  Period{B) (a) X (B)
(month) (Man<Month)
Engineering Overall guidance of 1 1 1

consultant investigations forx
hydro-power develop-
ment scheme and indus-
trialization project

Civil Supervision of civil 1 4 4
engineer engineering work and

survey work, water

gauging
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" Geological

concrete
aggregates

. ,Supems:.on of geo- 1 2 .2
_experd _logical survey and
. - . dr1A11mg_}_vor_lg ) _
: Sﬁ:g\.{'ey eic}}g;rt Survey w@rki - 3 4 12
Drilling Driiling work . _. o 4 8
expert ) T -
Management = Foreign liaison and 1 4 )
staff negotiations, account-
T ing, and management
TOTAL: 9 31
ITY. Schedule of the survey team
1st 2nd 3rd 4th
‘month | month | month | month
1. Cqmp}.'éhensive L ‘
‘reconnaissance =
2. Cross levelling (Trank and branch levelling)
of the river ==
3. Ground control |
for aerial photos =
4. Burvey of dams L /
& waterways ! b
5. Geological
survey along I
the river
6. Drilling (inclusive of erection of gcaffold)
. i
7. Sounding at the
outlet of Lake ke
Towoeti
8. Hydro-meteoro- (1nstalla+,10n of gauging equ:,pment. training of
logical survey ~== "~ observers)
9. Survey for

- 34 -




The actlva.t:l.es 170 be undertaken hy the full scale survey team can be

d:un.ded :Lnto *two pa.:r:*bs namely, field - mvest:.gatlon, and planm.ng a.nd pre-v

1:|.m1nary des:.gnmg in Japan. Prov::.ded that the survey. tea.m ca.n start :L'bs

o ) act:wa.ties :-.mmedlately a,fter 1'hs a.rrlval, the total period requ:.red vn.ll

“be a})out_4i months Wh:.ohrcompmsee' 3.5 months for field works and 0.5 months
- f_or the %rip to and f;pm _:bh;-l' frojéc-t site.

; ™ addition té the above fie;tii works, there naturally ocour such -
other works as analysis of daté.— and materials, plamning and‘ review of the
comprehensive pro_jéé.t, which will have to be undertaken throughou'h_ the
survey pem.od. In—'bhis comnection, it would be advisable io make use_of
the d.LB.WlngB attached. to this report s0 a8 to get in advance a rough idea

about the first prlo:r::r.ty project site.

3.3 Budget

Expenses for the above survey will be incurred in two currencies,
i.e., Rupish‘and Yen. As already stated in 2.6, Mr. Hartono of D.P.ULT.
expressed the desire that his Government will take the lead in the expect-
ed full-scale survey. It is therefore anticipated that the expenses in
Rupiah currency will be borne by the Indonesian Government. It will be
necessary for the survey team to present to the Indonesian Government the
estimate of the expenses in Rupiah currency and reguest that the necessary
amount will be appropriated for the survey team. It is estimated that the
expenses in Yen currency for the full-scale survey will be approximately
14 - 15 million :,;en provided that the team will spend 4 months i‘or. the
st}rvey‘ activities with 31 man ¢ months end that the comprehensive fepgi-
bility report will be prepared by the team. The Rupiah portion of the

expenges 1s estimated at 3 million rupishs.
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7 T3 4 Px:epa;ce.tlona and suggestmns for prepara.tmna.

7 1 The best season for oonductlng ﬁhe fullwscale survey would be the 4

:‘—months from August to November., It is o be noted, however, that the re-

. palr of the road and.brldges shnuld be completed and the necessary ruplah h
budget’gqured.fby t:;he.I_pc_loz;egn.az; gcgvgment prior to the arrival of,thgf_
suf#eyxjeam. fAlso; eﬁyipmept‘iike jeeps, trucks, drilling machinés)apd:,
otherrﬁéchines,anﬁitpgls_éhnulq,be cleared from the Customs of the Port
mSéai: pefoze the _:b_e‘am'aa’rrival.f These arrangement will require &
peribd of,étilgast 5 months.

PQOnside?iné the qéggnt gtate of public peace, it is suspected that
the despgtéhzdf;fhe full-scale survey team during this year (Augpst -
November) would be rather difficult.

However,_the §500nnaissénce Peam felt during its stay in Indonesia
that the public peace of Sulawesi is not so extremely disturbed but tends
fo be restored and stabilized eventually. The native people were noticed
to have friendly feeling towards Japan. The public peace is expected %o
be completely recovered in 1965. The fact that an engineer of a U.S.
nickel company did yass through the district during the dry season of 1962
indicates that Indonesiats public peace has been restored considerably.

It is therefore suggested to conduct the survey in August - November
period of 1965 unless some sudden change arises in the situation. For this
purpose, it will be necessary to steart negotiations for the below-listed
items to be undertaken by Indonesia.

Further, it is estimated that the period required for the preparation
of a overall project, preliminary designs and the feagsibility report would
be needed sbout 4 months. The entire range of work to be undertasken by
the team in relation to the Larona development project will therefore be

completed within Japanese fisical year of 1965.
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2,

6.

Te

blé to beer the Tunning load of 2 -3 ton trucks)

Items to be undertaken bv Indones:La

. Construc’clon of brldges be+ween Watu ‘and MaL:Lll (brldges should be

Re-constructlon and/o:r: repa:_.r of roads and bridges between Ma.lilik -

“Mea - Balambéno - Lalapi (to bear the runming load of jeeps)

Repaix of - roads and. brn.dges between Malili - Xawaia - Paepae, Paepae -

Larona, and Paepae - Soroako (to bear the running load of jeeps)
Issuance of the pass ‘for overland traffic between Makassar and Mal:Lli‘.
Prompt custom clearance ‘and tax immnity of survey equipment at Port
Makaséar’.'

hpproval of ubilization of portg.ble wireless set (allocation of
wavelength)

Recruitment of labourers.

* ¥ ¥ K X ¥
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CONCLUSION
The reconna:.ssance of this tlme was conduc'bed at a remote place
-Scarcely visited even by the officials of the Indonesian 'authorities.. 7
—_Lack of 1ni‘oma.t:r.on and. the fact that the Téam was the f;.rat J's.pa.nese to -

; v:.s:.* 'i:he place ai’ter the War, mede the Team members feel :rather a.nx:l.ous

_ . prior 'bo the Team's arrlval.

e

Ha.v:l.ng successfully completedlts mission, the Team hereby wishes ‘o
express its deepest g'ra'bltude to the officials concerned of both the )
Indones:Lan and Japanese Gove:mnents. 7

It was ma.de clea:r by the reconnaissance of this time that the Larona

_of_fersiexcellen‘b s_:rhes for developing electric power, and the nlckeliorés
deposited in this disbrict atbaches obvious and further importance to the

| desired development of the Larona. |

It is the pleasure of the Reconnaissance Team that the Larona and
adjacent district was visited for the first time since the termination of

Wax by Japanese engineers. In conclusion of this report, the Team wishes

to express its heartfelt hope that the development of Larona district will

be enhanced with the cooperation of the Japanese Government.

N K K W F XN N KN
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