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ATTACHMENT

Objective

The objegtive of the Project is to construct water supply
systems for IKKs in Sulawesi Island in order to provide

sufficient and safe water and improve the standard of Jiving
of the inhabitants.

Executing Agency

L The Directorate General of Human Settlements of the
Ministry of Public Works of the Government of Indonesia is

responsible for the administration and implementation of the
Project,

Project Sites

Both parties have confirmed to conduct a basic design
study on 23 IKKs located in the Provinces of Central
Sulawesi, Southeast Sulawesi and South Sulawesi as shown in
ANNEX 1, with the schedule as shown in ANNEX 2.

However, the sites of the Project originaly requested by
the Government of Indonesia were 61 IKKs. Therefore,
Indonesian side has strongly requested succeeding Grant Aid
Project on the rural/IKKs water supply in Sulawesi Island, and
the team has promissed to convey the request to the
Government of Japan.

Désign Criteria of the Water Supply System

The design c¢riteria of the water supply system are as
shown in ANNEX 3.

Grant Aid Progranmue

1) The 1Indonesian side has understood the system of Japan's
Grant Aid Programme and the principle for the use of
Japanese consulting firm and contractor for the
implementation of the Project.

Z)SThe team has confirmed the necessity of the Project and
the degire of the Government of Indonesia to realize Lhe
Project as soon as possible. Therefore, the bLeam promised
to the Indonesian side to convey the above desire Lo the
Government of Japan.
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3) The Government of Indonesia will Lake necessary measures as
shown in ANNEX 4 on condition that the Grant Aid by the
Government of Japan would be extended to the Project,
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ANNEX 3 Design criteria of the water supply systen of the Project

1. Population served is 50% - 100% of the total populaltion in
each Project site. (%)

2. Supply level of public taps is 30 lcd.

J. Supply level of house connections is 96 led.

4. Ratio of population served by public taps is 20% - 50%. (#*)

5, Ratio‘of population served by house connections is 80% -
50%. (*)

6. Water allocation for non-domestic demaund is 5%.

7. Water allocation for leakage in the system and losses is 15%.

8. Factor for maximum day is 1.1. '

9. Factor for peak hour is 1.5.

10.Population served by one public tap is 100.

11.Population served by one house connection is max 10.

12.Target year is 10 years future.

{¥) : The ratio should be defined based on the socio-economic
and technical condition on each Project site.
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ANNEX 4 Necessary measures to be taken by the Government of
Indonesia

1,

To aquire possession of land and structures which are needed
for the implementation of the Project

To secure water rvights
To clear the sites of the Project when needed

To provide facilities for distribution of electricity leading
up toe the sites, if necessary

To ensure prompt unloading tax exemption and customs clearance
of the Project goods at the port of disembarkation

To accord Japanese nationals whose services may be required in
connection with the supply of the products and the services
under the verified contracts such facilities as may be
necessary for their entry into the Republlc of Indonesia and
stay therein for the performance of their work

To exempt Japanese nationals from customs duties, internal
taxes and other fiscal levies which may be imposed in-the
Republic of Indonesia with respect to the supply of the
producks and services under the verified ‘contracts

To maintain and use properly and effectively the facilities
constructed under the Grant Aid

To bear all the expenses, other than those to be borne by the
Grant Aid, necessary for the execution of the Project
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NINUTES OF DISCUSSIONS ON THE PROJECT
FOR THE RURAL/IKKs WATER SUPPLY IN SULAWESI ISLAND

IN THE REPUBLIC OF INDONESIA

In response to the request of the Government of the
Republic of Indenesia, the Goverament of Japan decided to conduct
a basic design study on the Project for the Rural/l1KKs Water
Supply in Sulawesi Island (hereinafter referred to as "the
Project") and entrusted the study to the Japan International
Cooperation Agency (hereinafter referred to as "JJCA" ). JICA
sent to the Republic of Indonesia the study team headed by Mr.
Tsunao. Usami, Director, Planning Division, Planning [Depariment,
Kanagawa ¥ater Supply Authority, from 7th May to 20th June, 1990.

As a result of the study, JICA prepared a draft final
report and dispatched a lteam headed by Mr. Tsunac Usami to
explain and discuss il from 23rd September to 12th October, 1990.

Both parties had a series of discussions on the report
and agreed to recommend to their respective governments that the
major points of understanding -reached between them, attached
herewith, should be examined towards the realization of the
Project,

Jakarta, 27th September, 1990

e SR
. %
Mr. Tsunao Usami : Ir. Soenarjono Dancedjo
Team Leader : Director General
Ppraft Final Report Explanation Directorate Geperal of Human
Team, JICA Settlements (Cipta Karya)

Ministry of Public ¥Yorks
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Attachment

The Indonesian side principally agreed to the basic design
proposed in the Drafl Final Report. :

Both parties confirmed that the basic design of the 22
project sites was made in the réport. The Team explained that
there is a possibitity that the Government of Japan may not
allocate the sufficient budget to implement the whole of 22
projebt sites due to the financial situation.

The Indonesian side requeétéd that Pendolo in Cenlral
Sulawesi is to be reserved as a project site.

The Indonesian side has understood Japan's Grant Aid System
and confirmed that the necessary measures will -be taken by
the Indonesian side as mentioned in the ANNEX on condilion
that the Grant Aid by the Government of Japan be extended to

the project.

The Indonesian side will ensure the provision of the
necessary budget for the project cost to be borne by Llhe
Government of Indonesia. :

The Final Report (10 copies in English) will be submitted'lo
the indenesian side by the end of November, 1990.

This minutes of meeting is one as a vwhole not separabie from

the report. . ”/f’,,’/”d
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ANNEX Undertakings of the Government of Indopesia

10.

1.

To acquire possession of land and structures which are needed
for the implementation of the Project

To secure waler rights
To clear lhe siles of the Project

To provide facilities for distribution of exisling
electricity leading up to the sijles

Te maintain the access road fdr construction of waler supply
facilities and for transportation of construction materials

To restore the pavement of the road where the pipes have been
laid.

To ensure prompt unloading tax exemption and customs
clearance of the Project goods at the port of disembarkation

To accord Japanese nationals whose services may be required
in connection with the supply of the products and the
services under the verified contracts such facilities as may
be necessary {or their entry into the Republic of Indonesia
and stay therein for the performance of their works

To exempt Japanese nationals from customs duties, internal
taxes and other fiscal levies which may be imposed in the
Republic of Indonesia with respect to the supply of the
products and services under the verified contracts

To prepare all site offices for the consultant and the
contractor during the project implementation

To bear all the expenses, other than those to be borne by the
Grant Aid, necessary for the execulion of the Project _

15—







APPENDIX 5: Country Data and Design Data

5-1:

5-3:
5-4:
5-5:

Examination for Design Mourly Water Demand

Water Quality Data
Hydrogeology of Well Sites

Monthly average Rainfall

'REsults of Hydraulic Caiculation

Geological Maps






APPENDIX 5-1

Examination for Design Hourly Water Demand






pos

Present Population (Regional data)
“*=\$;\5\\\ item
Desa/Kel Population | LT area
L. South Sulawesi
11 ULUSALU ( 1890 )
- Raite 806 658
Rea 654 334
Tangaratte 814 628
Pattan 589 481
Rabung 462 100
Sub totat 3.125 2.199
1-2 SALU ( 1989 )
Kalindunga 360 430
Sarre 871 4386
Sp. Bungin 997 499
Nonongan 400 400
Sub total 3.128 1,765
........................................................................ | PO CUR PR INY VOO UPOS
1-8 KAERO ( 1990 )
Turunan 683 548
Suyaya 714 572
Tuwamete 664 531
Bau 386 309
Pasang 392 314
Sub total 2.839 2,272
1-4 TIROMANDA ¢ 1990 )
Ava 534 534
Lalikan 174 619
Tarondon
Soto 524 419
Sub total 1,832 £, 572
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— {tem

Populaiion in

Dosa/Kel Population Service area

1-5 MALILI C 1990 )
Raskap 1,748 748
Malili 3.002 3.002
Baruga 2.284 300
Sub total 7,034 5,060

[-6 MASAMBA ( 1990 )
Bone 3.367 3.367
Kapuna 2.008 1.608
Bolebo {.685 800
Kasisbong 2.611 2.611
Sub total 9.671 8,381

2. Central Sulawesl

2-1 TOAYA € 1980 )
Toaya 3.710 2,217

2-2 BINANGGA ( 1989 )
Binangga 1.575 1,260
Padcnde 643 bid
Stbedi 882 706
Baliase 628 502
Boya Boliase 332 266
Porame 1,015 812

Balane 784 627

Sub total 5,859 4,687

2-3 TAWAELI ( 1989 )
Panau 2,132 1,309
Baiya 2,636 2,108
Lambara 2.046 1.072
Pantoloan 3.788 3.028
Sub total 11.199 7,517
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Desa/Kei

Flen

Population

Population in
Service arca

2-4 PENDOLD

Pendolo

2-5 BONE BOBAKAL
Bone Bobakal
Lomba

Sub total

2-6 SAMBIUT
Sambiut
Abason
Tone
Sakay
Bolonan
Sobonan

Sub total

2-7 BLANTAK
Balantak
Hamplng
Padang

Sub total

2~8 SALAKAN
Salakan
Baka
Bongganan
Sub totat

( 1989 )
2,168

654
628
876
2,158
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lten

\

Population

Population in

\\““““~\\\RH\\& Service area
Desa/Ket

2-9 LIANG ¢ 1990 )
Liang 868 863
Seleati 553 h53
Bajo 80! 601
Sub total 2,017 2,017

3. Southeast Sulawesi

3-1 LANDONO { 1990 >
Landono I 1,205 1.20%8
Tridana Hulia 1.78¢9 1.789
Amotowe 641 0
Sub total 3,635 2,994

8-2 ANDUONOHU ¢ 1990 )
Anduonohu 3,845 3.460

3-3 MOWEWE { 1990 >
Mowewe [ 1.46% 1,469
Mowewe I 1,749 1.749
Sub total 3.218 3.218

3-4 WAKADLA ( 1980
Wakadia 1,958 1,956

3-5 LAOMPO ( 1980 )
Laompo 2,076 2,076
Busoa 1,115 937
Sub total 3.191 3.013

3-6 LAPUKO ( 1990 )
Lapuko 2,367 2,300
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Iiem

Population

Population in
Serviee area

Desa/Kel

3-T SANDANGPANGAN { 1990 )
2,408 2,408

3-8 TAKIMPO ( 19380 )
Bana Bungi 3:308 3.000
Lapanda 2,341 500
Takimpo 1,733 1.733
Sub total 7.382 5,233
Total 91,837 15.518
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Design

hourly water

demend

Project area

desing popula-
tion served In

dalry average
water demand

dairy maxlmua
vater demand

hourty maxiaum
wvater demand

2000 (m*/day) (m*/day) (m/hr)
1. South Sulavesi
I-1 ULUSALY
Ralte £92 52 a7 7.1
| fea 350 26 29 3.6
 Tangaratte 859 19 54 6.7
Pattan 505 38 41 5.1
Rabung 105 8 9 1.t
Sub total 2,311 173 190 23.5
1-2 SALU
Kalindunga 455 34 31 4.7
Sarre 461 34 38 4.9
Sp. Bungin 527 33 43 9.5
Nonongan 422 31 34 4.3
Sub total 1,865 138 152 19.7
1-3 KAERO
Turunan 574 43 47 4.7
Suwaya 601 45 49 4.9
Tuwamete 958 4t 45 4.5
Bau 325 24 21 2.1
Pasang 330 24 27 2.7
Sub total 2,388 177 195 19.4
1-4 TIROMANDA
Awa 961 42 4% 5.8
Lalikan 651 48 n3 6.8
Tarondon _
Solo 440 32 25 4.5
Sub total 1,652 122 134 17,3
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Project area

desing popula-
tion served in

dairy average
vater demand

dairy maxlmum
vater demand

hourly maximum
vater demand

2000 (m?/day) (' /day) (m/hr)
1-5 MALILI

Raskap 2,205 182 178 17.2
Mallti 3.787 279 307 29.7
Baruga 378 28 31 3.0

Sub total 6.870 469 516 50.0

1-6 MASAMBA

Bone 4,948 351 386 37.3
Kapuna 2.022 167 183 17.1
Bolebo 1,009 83 92 8.9
Kasimbong 3,293 272 299 28.9

Sub total 10,572 873 980 92.8

2. Central Sulawesi
2-1 TOAYA 3,026 228 251 25.5
2-2 BINANGGA

Binangga L.77h 131 144 i2.17
Pédende 724 h3 59 5.2
Sibedi 994 73 80 7.0
Baliase 701 52 57 5.0

Boya Boliase 374 27 30 2.6
Porama L. 144 84 93 3.2
Balane 882 65 11 6.2

Sub total 6.600 485 534 46.9

2-3 TAWAELI

Panau 1.843 136 149 6.1
Baiya 2,968 218 240 26.0
Laghara 1,511 Hi 122 132
Pantoloan 4,26 314 346 3.5

Sub total 10,584 779 857 92.8
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Project area

desing popula-
tion served in

dalry average
water demand

dalry maximum
water demand

hourly maximum
vater demand

2000 (e /day) (e /day) (e /hr)
2-4 PENDOLD - - - -
2-5 BONE BOBAKAL
Bone Bobakal 561 43 417 5.9
Lomba 507 46 51 6.3
Sub total 1,168 89 98 12.2
2-5 SAMBIUT
Sambiut 328 10 T 8.0
Abason 1,072 82 88 9.2
Tone 478 36 40 4.2
Sakay 528 40 44 4.8
Bolonan 440 33 37 3.9
Sobonan 309 23 26 2.1
Sub total 3.748 284 312 32.8
2-7 BALANTAK
Balantak 2.739 202 223 24.3
Hamping H54 41 49 4.9
Padang 159 12 13 .4
Sub total 3.452 265 281 30.6
2-8 SALAKAN
Saiakan 189 $0 66 8.5
Baka 78 58 63 6.2
Bongganan 1.058 80 89 8.7
Sub total 2.605 198 218 21.4
2-9 LEANG o
Liang 1,042 79 87 10.4
Seleati 668 1 56 6.7
Bajo 725 8% 61 7.3
Sub total 2.435 185 204 24.5
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Project area

3. Southeasi Sutawesi
3-1 LANDONO
Landono 1
Tridana Mulia
Sub total

3-3 MOWEWE
Movewe I
Hovewe T

Sub total

3-4 WAKADIA
Wakadia
[ndustrial Park

Sub total

3-5" LAOMPO
Laompo
Busoa

Sub total

8-8 TAKINPO
Bana Bungl
Lapanda
Takimpo

Sub total

desing popula-~ | dairy average |dairy maximum | hourty masimum
tion served in | water demand vater demand water demand
2000 {m'/day) {m'/day) {m'/ir)
1,693 126 138 15.2
2.514 186 205 22.5
4,207 312 343 37.7
4,862 360 396 39.8
2,476 183 201 18.2
2,948 217 239 21.8
5.424 400 440 39.8
2,467 184 201 £9.7
2.000 148 183 6.0
4,487 331 364 35.7
2.652 197 217 23.2
1,187 39 98 10.5
3.849 286 315 33.7
3,323 249 264 27.5
3.0676 230 253 3.6
3.382 281 309 36.2
639 47 52 6.1
2,215 163 179 20.9
5.686 491 540 63.2
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APPENDIX 5-2

Water Quality Data
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Project area

Colon 7 ..

Total Hardness
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Water

Project area

Colon

Total Haldness
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Water quality data
Project area PEXDOLO BOf\'IE BOBAKAL SUMIUT
hale[qomce ......................... [al\epow ........................... 1 Omba ............ Hm;n”g- _
swmpling data | (5th Has. 1990 | 31th Hay. 1990 | 4th fune. 1990
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Turbldltyqs}(amme 0 ...................................... 0 .................................. A
O TS A I
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Hater quality data

Project area ] BALANTAK ] SAL M{;W LEANG
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Vater quatity data

Project area
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Water

qualitly data
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APPENDIX 5-3

Hydrogeology of Well Sites






Interpretation  Results of  the  Resistivity_ Sounding

Masamba
PR S'pecific i .
Unit Resistivity [©-m] Depth [m] Lithology
|
A 300 - 2000 5. 10 To be composed of fluvial sand and
_ (approximation) gravel in wet condilion.
B 60 - 300 10 - 30 '1:0 bp composed of pecbble to sandy
: silt "in saturated.
c 240 - 1350 15 - 40 To be co:npose.d of gravel in
e saturated,
D 15 - 153 30 - 60 To be compo.séd of clayey material..
_ . To be composed of boulder or
B GO0 - 2000 40 - 85 voicanic rocks of the Masamba
Volcanic  Scquence
: To be composed of intercalary sand
F 108 60 - 70 to silt, or intercalary tuff breccia
' of ithe Masamba Voicanic Sequence
To be composed of clay to sill, or
G 10-7 below 60 - 85 tuff “breccia of the Masamba
Volcanic  Seguence,
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Interpretation

Results  of

the_ Resistivity. Sounding

Landono
. Specific .
Unit Resistivity [Q-m] Depth [m] Lithology
_ 300 - 900" To be composed mainly of fluvial
A (approximation) 10 - 17 gravel and sand in wet to saturated
' condition. :
To be maid up of pebble to sand in
B 98 - 110 10 - 70 saturated condition.
developing  thick northward.
To be composed of sil.l and silty sand
C 26 - 50 below 10 - 20 with tntercalary sand and pebble
beds.
To be composed of gravel with
D 160 below 44 intercalary silt and sand.
~developing in the western parl.

30




teny ¢ )

BINY WAnLGOIDAR] Jo2DmpumDes) PROVBLAIRIKE L m
wysoyws vt 59t 5. 94)
W T LORITERG 10D
saedi0 TOILORINH 1 POUIRAY

Wiod WL IMTOIN  APATNPUET JAUBRUODET «

g Gupinos YA SISAY o

On3037T

7 |

oucpURT W
Pty WUSWASIAS] JDYeMPUNIID) SODUSLLUDSSH

_40—



U.BY) : A31A1ISISDY JO jTUp i S - o -
\hj = Gar
{
KRV T B B T
e D E PP DI S hRm P A P L B 1 F A R,
AN
e N S . z
S+ [ "
mepag PR il PR N
Ju——— S— . —5
i rAd - i
T eyes
N — ——- -os _—
S e e oL !
og¥ ﬂ\ P . B
o%E | B set
g ) ) GE7
L¥ 1.
Iy 0~
R S
LT N OUOPUET JO UGIIBISII0) A3IATISISBY - - - T

Y §



o o T T
Meearr 16 i i i

R T

114 ¢ f j

0.8 04
£ - 42
By

ob R4

B3

— e, o
r-_i;'_"!"_‘:-it:-..::_tg—
s ot £3°1
-:JKO--—J:—c:-..m‘

Tivitig EDaoirnem3

I ‘ ",

i :\_.'.+ !

m LI I N e -
.'.l! ll] L . \i'i}

O T e : “H:

. .
ml T | b doctend bbb

{040 i 1 1
Mrrert Blectrade Bisteance (3} ol '

O D S -

Y D b R Mg
Warrar ;163 Mevrer Confiaurafion rreme

m‘i ; I 1 ] k_‘lll 1:2 ;?
iy : , - RN YA S R R R
: * ATV X IR
; , R R I
e PRl e
I '
P pey . \
E] - o \\\‘+
o Y
i Y
.: [} ...,:::Fv
j | |
g m_,.‘] ¢ eebotai b oil T 5
T

A 1 i 3%
{rvert Aactrads Distance (2) [
L.



i

e LA
”EHM'I& me&mmmm

{4 : T ]

VRS

9

Chm=mi=ti ity Eebarmrald

e Res Thick Degth

D T T ST e wr Db e W e

g

.2

£ Lk
AL
0 (Wl
" EEIG

3l A0
1119
B7 R

U3
U

FIE e S .

Uy B U
furrent Blactrade Distence £ fn)

R T
Mo s 112 ern !%cuni'inxu‘ation |

114 ¢ i |

FPeaasimt 3 wd vy Dotimrm3d

LN

|l .\'\ 4}_ _‘
12 R ; ' \\:*.4.

' Pt e mmrrmrere]

l
e
3

v

e B Thidd et

iR
it
Y

]

W L0

A

1|
1049

FIra sy S -
—

1§ 0
*ureed Flectrad Distanee (33 (il
43—

{fy




. A W R Tk Dsih

e s 113 Hemerutl.onfiquftmn e it
4 ¢ : TS == DI KT I R

n I . : oD 3 1l

: (] T A

c f Ko -

B

) 11

!

i m

i

\

!

E “]\l PR T el ot . NP

| 10 a8 U i3

{urrent Blactrack Tistance (a0 (0]

_44



Interpretation  Results  of the. Resistivity . Soundine

Salakan
. Specific . .
Unit Resistivity [Q-m ] Ihickness {m] Lithology
A 20 - 300 0-2 top. soil
' or alluvial deposits
B 300 - 700 0-3 Zvctzlia;!;;r)cd lfmestonc.
c 1'500 _ 3500 - 10 limestone {(chalk)
in__wet condition
limestone (chalk)
D 300 - 600 0-20 in- fresh water
limestone  (chalk)
E 10°- 300 0-20 in_brackish _water _
- o limestone (chalk)
F 0-6 in_salt water

_45_
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APPENDIX 5-4

Monthly Average Rainfall






(Ujung Pandang/Masamba)

Ujung Pandang 1975-85

mm
Annual Precipitation 3083.7 m

T00

600
500
400
300
200

100

Masamba 1975—-85
mm

7060

Annual Precipitation 3454. 6 m
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(Kendari/Buton )

Kendari 1975-84
1] Annual Precipitation 1518. 1 m
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Buton(Baubau) 1975—-84

mm Annual Precipitation 1893. 4 um
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T

(PaluTawael i)

Patu 1975-84

Annual Precipitabtion 626. 1
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Annual Precippiation 1305.3 m
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Annual Precippiation 1087. 7
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APPENDIX 5-5

Results of Hydraulic Calculation






] 8¢

L2

! 9z

52

ve

ﬁ ‘ £2

| | Ze

m , Le

0z

&1

8

1719 g6t 6 6v2 £'¢ g'er 1620 |02 |i§ ONd (1 6%2 g0g2 LL Lt

228 L2 Z2' €52 £g 92 G ¢ 62 |i§ OAd |0°002 L'QEZ 00i+% g1

Z°09 ¥ 02 5°8G2 G2 129 1671 8v LS OAd |0°8E L'882 G/ Gt

19765 €22 07192 g1t 126 |6°¢ 8y |26 OAd [6°SL1 1382 vL ¥

172G g'1e 8° 2.2 6 128 671 gy |18 OAd [+ ¥EL Zive g7 st

665 v'6€ 8182 16 gLt €60 gy 718 OAd |8 1iL ¥ eve 3 AR

2715 v vy 6° 062 Vi £'9 8/'¢C 2% |20+ 450 [¥Zett geve Gg Ly

£°86¢ . £'862 [LNO) G¥Y ONMVIHE [0L

2'55 Z'Ee G IEE 212 62 Syl '8 192 450 [e7ieL €862 (ND) S¥ | 3uNSS3Hd | 6

1'g ey .7 25¢ g0 69 8'0 g9 1zot 489 [ezat P 8YE 62 8

G'gee Z

g'g5¢e (LNOJ9Z g

. g

Rz £ L0} °E9Y g'og 2'lz [607F (22 |16 450 18'vreL G'GSe (N1)92 | HIOAH3SaY | ¥

_ . 107008 _ _ _ _ 000G 0 VAN £

{wipeay | {w)pesy I{w}sAs7 {w)ssoq [(hue |(s/w)A1]{s/i) | (wwhie | edig (ur) fu) "ON NOIWYOOT | 2

D11BIS  ONBIPAHISIBM ONNBIPAH | UOHDLI 4 [-IPBIY) [-100|8A FIIUBND[-18WRIQ [0 PUY| HIDNT] T |[HONwHE| (ivsnnt | %
K 1 M £ ! H ) 4 3 a o) 8 v

S-NGILIONOD OIMNVHEGAH

-



95

€¢g

]

£S

4]

]

0s

6

gy

Ly

af

St

vy

¥’ ve

g0¢

£'92t

2'e

]

8¥0

et

LS

OAd

9'62L

8'gict

€07

£y

1768

PGl

S 0EL

g'ge

2'ge

L0711

Le

L8

OAd

8'tcet

L'GLE

g6

[4 4

911

G lE

1'6SE

g it

88

6470

by

i

OAd

Grggel

&'ize

L

Ly

0'ile

8L

L€

a¥

5t

0'tge

bL

£'v9e

9'C

¥y

vy0

Il

LS

OAd

1’608

VALY

6%

8¢

0Ly

L°vEe

67488

L'e

<0

£l

L4

OAd

0°gls

¢'EEE

eV

LE

Sy

[

(A

rAL)

§°0¢

2R

'S

9L

8'8vy

L'GEE

LE

8g

208t

§¢

2’08t

(tnolez

HIOAHISHY

ve

e

841

0'LG

AR

8¢9

88

g9’

g't

8€

dS9

VYA

c'¢kE

{N1)62

HIAHISTY

Zge

07008

0'008

IAVLINI

Lg

{wipeay

{wipsay

{w)pasq

{w)sso

(sohus

{s/wjiy

(s/1) A1

[EMIE

adid

()

{ui}

NOLLYOOT

0t

ohnElsS

DijARIpAH

IBIEM ODIREIPDAH

uo130iig

-1pglo

SEITERR

ueng

NETTEI|

10 pUi

HIONT

O

HONV4YE

nvs

B¢

w

7

A

£

H

)

4

3

v

S-NOLLIINOD DNNVHAAH

— 63



| M v 8

£8

Z8

18

gty 892 9 Cyy H 'y €0 |g'0  lg'se DAd |1EG2 0Lty 66 ce

Lvvy AL £6 64

8z

T2y v'Ge 224 90 'y €0 [e0  |e'se OAd |0°GEL L8LY v6 L1

91y 562 L'vyy v'0 £0F 2§60 |60 [2GE OAd |0°6E 28LY £6 8/

} Gt L6 68 5Z

Vi

€7

zL

)

8°¢cg 08¢ 0 ey 12 R €0 |80 |2°SE OAd |2°88F 0°G0% z6 0L

S oY 9°%2 L'G¥P 8z v'2 FE°0 |80 |LS SAd [6281t G oey 68 69

a'lg L8l &8°.v¥ 2e vy ¥¥°0 A" LG OAd (7084 FARSYA oL 89

Sy 8'¥E o LGY gt g€ L¥0 P'e ¥ I8 OAd (L7660 FA 18 g9 LS

91g GGz LySy v 62 6Y'0 8¢ |66 OAd [¥°9L8 262y 8% 99

818 182 125y £ 'y {970 gy |v'66 OAd [8°0€2 062¥ 8 ¥ Y

2708 008 1097 L0 g0 1820 v'G LG} 450 [LvEt L'0EY oF Vo

809% £9

8°09% {Lnoloe 29

T )

¢ LE 762 z'26% 87 2y 150 gz |62 4SO |0°£981 829y {N1}0E | HIOAYaS3H (09

07008 0°005 0 IUVINI |65

{wipeay [ {wipesy [{w)iaae (wissoq [{ehua [{s/wiAy{s/ YA (ww)is | adid (us) {wi} "ON NOILVDOT | 86

CHEIS  [OyNBIPAHII01EM OfNBIPAH]| UOIIOLIS |-IPBID [-10012 A FHUBNDI-18WRIGHO pUd| HIONT] TS [HONvHE!  OdH3Iw LS
W 3 A £ | H ) 4 3 d o) a v

S-NOILIONOD DINNYHAAH

—6d—



9Lt
¥'8¢ 6¥ gcoerv 82z 26 L5870 L1 LS OAd 18°6828 VLBV 1A gitl
L'Ge6Y y'66 Sl pit
_ : git
1A R4 £'g 6'Lov 8°2 o ev'0 ¥'0 A1 OAd |6°BOY 9'g8¥y te Cii
g'96y 66 i it
0L
6014
g0t
628 L6 9 /6% g'c 0L 80 vy yig OAd 147652 6 LBY G2 LOL
b 8Pt 270608 ¢'9 e |8EL V2 718 DAd L7262 7'G8Y¥ gt 801t
77908 8081 L cot
yoL
£0}
orig 8’9 P ieY gel ik £l 004 ¥°66 OAa (P'8LL 8'vef F FALES
&' v0¢ a'prl 8 i0:
001
, 66
vie L@ L'Ge¥ FARY 9 £L°0 8'qg }°68 OAd ¥°E8¢ v E8BY Gi 86
6.2 58 8'96¥ i R I S S ¢ 0'g v'e6 OAd |8'V6 8°L87 Pi L8
6.2 004 &' LEY 870 gL FO° L 08 v'66 . DAd |2°28 87L8Y £l wm-
8.2 80} 8'86Y g0 20l 6670 0'8 20l 459 (008 8°L8Y Z S6
6 L2 FARS g'66¥ gt L9 ge't 9’6 ¥ 66 OAd |0°c6 6°L8Y (A3 ¥6
£0¢ g'gi LT 108 i TR <A 9°6 ¥'66 OAd (6748 G'G8¥ ot £6
S°0g Lt §20% ¥'2 L'9t (92} 9’6 ¥°66 OAd VBV ¢ a8y 8 28
L 8e 8 L1 8'v05 gl b b 6c't 502 {9'v¥i OAd [L°6EL bl 8 16
14°8¢ €6l ¥ o0¢C ¥'e g'g 201 8'82 8081 OAd |+ E0LY b A8 L 08
8'GlS 8°GLS (LnOto [{000SIMNYL |68
_ Q3ivA3n2 188
. _ L8
(wipesy {wipesH H{u)|sas7 {w)sso [{hua [{s/w}iil(s/1) A1 {wunie | adig (W) {w) "ON NOIWYOOT |98
oiiBis SUNEBIPAH 1218 OUNEBIRAH] UOCHIOLI L [-IPBIS | -100[2A FHIUEND-1SWERBIG[O puUls|  HLIONT] T HONvVHE | VYBWVYSWIl | &8
Vi i1 X f 1 H ) 4 3 a o) g 7

S-NOLLIGNOD ONNYHAAR

—65-—



062 0Lt L2y IR .01 250 G0 [2°GE DA 10°552 1 19% €2 | By

8 ¥y z¢ cvt

vl

£e 0'g 3097 v Gl 29°0 g'0 [2%E - OAd (2992 8 GGy 8¢t A

8 ¥9% LG £z or i

el

815 L €2 G298y L E vy 790 i1 X OAd (871 1HL £8EY LS ggL

v'9e 7’6 LY vt lgt |18z 99 |G OAd (S 1y /°SSh v e LEL

FAAEd ¥ig a9z etk

St

0°vE Z2' 9t £ely Sz 8%z |LLt ge |I§ OAd 67001 L9567 £E yel

L' ES gl vy 8¢t ARV 2'e /S OAd |§°90v 7' aGY Z¢ el

1/8% ¥ 18 Z2 2E L

LE}

1°6€ 8'ce 8'9/% v L0F (250 0 [2°6¢ JAd [0°008 L 0t 0tt

1€ g'¢ee 228y GG £le [ge’t 99 [y18 OAd |9°452 v'85v 92 521

| L 18v 1S 22 gzt

! izl

¢ 6¢E P £ 1Y St 201 [25°0 S0 |g'se OAd [4°22€ 805y Gz 8Tt

22t 6'¢ 8'¥Sy 622 G'8Et [18¢C 1L {28 OAd (07691 6 LGY £2 6Z¢

9°82 292 L /8y ¥ b LEO b2 164 dso [0°6eve G 19% 22 ZA

L0067 1£2t

1067 {LNols6 2zt

_ HICAE3SIY {134

62 89 8'86% Ll g 93¢0 62 201 4S9 [0°814 }'26¥ {NI}6 ozl

0006 000§ 0 DAVINI  [BLE

{ujpeay {w)pear [{w)iaaeT {(w)ssoq [{(whwe [{s/w)A{{s7i) A1) (wwia | adig {) {w) “ON NOILYOOT [§Lt

Olielg  [OHNRIPAH UBIEM OINeIpAR| UONOIIS [-IPBID | -1D0I8A FRUBND -JOWEBIG 0 PUls|  FLONT] 7D [HONvHE| VYAVOL JZtt
W 1 b Pop } H 3 4 3 a o) & v

S-NOILIGNOD DINVHGAH

—66-



[

tLt

6Ll

691

| 891

£9}

gL

G591l

yaoi

£91

Z9tk

tgt

e

v el oy 3'GBY g0 v'2 |LS0 T ECEZD OAd |§°802 YR 69 5G

P Sy YT £0 ¥2  |LG0 N YRCEZL OAd [E2vl 9" 18¥ 29 8S |

1’6} ) v a8y £°0 ¥'2  |LS0 - RCEZ DAd 10701} £ 18% 59 IS}

7’6l e L' 98Y 10 'z |L§0 HINERZA OAd 18°6¥ 9°18¥ g9 85}

261 RS g g8y 10 v'e (/60 1’6 9Pyt OAd 18°9€ 8 i8Y v9 cgl

g1z 55 5989 L'z y'e 1260 6 |9vvi OAd [L2ELE 0'08% €9 vSi

6L 61 3'68Y 69 6% (€80 GEL 9Pl OAd [E°GLyt 18y 9¢g £G1L

Z'ESL L el c'8evy g8y 90 G50 6'El ¢'8ge DAd 272864 g'egy DG FA 8

€105 PGSt

0°108 (Lnolo 0S5}

Btk

021 L2704 LELS gL G2 ANREEEER dS9 (0708 0'£08 (NDO | HIOAY3SIH i8vt

0°G1g | 0°GLG L- INVING  {i¥E

{wipesn | {wipeay |{W)i8As7 {wisscq [{%nus ({s/w)Ayi{s/i) Ay {wwhie | sdig {w) u) "ON NOLLYDO1T 19vt

o1e1g  [SynelpAH|IsiBpM OUNBIPAR: U010 [-1pRIS | -100{8 A FHUBAD[-1aWeIQ|I0 PUM|  HIDNT O |HONVEE!  {TOVW ISb}
T 1 A r i H 5 4 3 a o) g 7

S-NOILIONCS SINNYHAAH

67



00¢

m 66t

: 86 ¢

l61L

8614

S

T

£61

261

151

06t

! mmw.

86t

L8 Ly 6968 c 20 80°0 Z'0 LG OAd ([+'82t 2 Z6¢E Sy 181

696¢ 201 8 CERR

gt

vy 6Es L 698 £0 G0 PR 60 v 18 OAd [£79E9 £8SE X T

Sy et 0°0/E 5°GL L 80 19 766 OAd 270122 1°GS¢E oV ceL

G 92 901 §°G8E 9°¢ S8 g8°0 (89 v 66 OAd |9°L2% 6vi€ 82 zZ8t

S61 yay I"68¢€ 8°9 2LE €0t 6L ¥ 66 DAd |4°€08 ¥ 18€ 92 18t

c'gtL cel 5°G6E b 6} 50 1’8 vl OAd [6°%PS ¥°28E €2 o8t

el €6 6°86¢€ v v Lt 1501 ¢'g 201 4S9 |£°ese 9/8¢ 81 6Lt

600% 8007 (LNOJ0L 81

Liy

116 0°89 6CLY 1'62 ICECER e ) SRR 520v C(NDOL | HloAd3S3Y fait

0°006 _ 0°00% 0 IMVING 1621

(w)pesH {wipesy [{whaaa] (wlssom |(epnue [(s/w}Ayi{s/} A {wwhie | adid {w} {ul) "ON NOILVDOT (vt

011B1S - [OUnBIPAH|i81BM OINEBIRAH| UONIOLI |-1PRBID|[-100]9 A FIIUBND-IBILEBIGHO PUD HIONT] IO |[HONYHE| MVINVIVE (€41
W 1 % £ ] H 3) 4 3 a s) g v

S-NOILIONOD ONNVYEAAH

68—



gee

L22

82z

62T

vee

£22

47

122

_ 0ze

16702 §°C1 2 vey £l 20l 1280 &0 |2SE DAd 17901 v 0Ly G 612

£°58Y v 18 g€ gi2

L42

L0} 89 v L8Y 71 i €20 (90 LS OAd 1070001 9'08Y 8y gLz

8 88y grri ge gLz

vie

812 L84 9'88% 61 'L 12y o T IEED O BIAEH S 89¥ 2y iz

£i6¥ G 06¥ 201 L2 %A

LLE

8514 G2 0 ¥8Y g1 8¢ S0 g’z [¥i8 OAd |6°LPE S 1LY 0¥ 0te

6L 621 £°58y ) yve [8ETd L vie OAd [yl vely st 602

691 vyl 8788V L't 't ¥¥ 0 AT Ond [8°EELL v YLy GE 802

G 12 102 G 06Y 80 26 I¥6°0 gL - |20t 485 |5'88 8'65¥ ¥ i02

g iey g L6y (1nojsz 80z

(E'SZvDINVL |S502

JR) y'Q L' 66Y £'0 20 (910 b’ LGt 4S9 14°42p) £'E6Y { N9z | Q3LvA313 |POC

0°00% 07006 0 IMVINI €02

{wipeey | {wipeaH [{w)jasen {Wyssoq T(eenus [{s/w)A [{s/1)A1] (ww)ie | adid (L} {u) "ON NOILVOOT [2GZ

onels [oune:pAnizelepn oyneipAH| uoidiig [-IPEID|-100]2A FUBRD-IBWRIGHO Pul| HIONT TH  [HONVHE! OMNdvl  [H0Z
] I W £ ] H 5 4 3 a 2 g v

S-NOILIANOD DNNYYGAH

—69—



Gsz

662

852

LSE

852

csZ

£9¢ gie o' ely 8¢ 8/ 650 Gl LS SAd |07 18y b gcy 05 v6e
818y 9Pl 8¢ £62

m 252

Y

0se

6V

_ 8¢

S e £'6¢2 G ERY FAR o AN £ FA oAd |9°E8e CRGY Sy ive
L 88¥% Sy éc 2R A

i Svz

P02 8'¢c 2GLY O 0} o 20 v 66 DAd |€°¥82 £'2LYy iy ¥y
82z £6 6Ly g0 ¥ 85°0 Sy |v66 OAd [0°4G% 6639 oV tve
0'ge 'S 86y £0 i 27’0 69 |9¥vi OAd |0°88} L 69% 6¢ Zve
£22 LS 1'9/% 8¢ ¥ 650 96 |9VvL OAd €801 ¥ 0lp gc Lve
9°/¢ 8°€e 6°8LY bl L'y G20 g2t [9vrt OAd |8°€/2 L' GG¥ L€ 0%z
v 8E L8z 008y 81 gy 280 vEL |9 ¥vi OAd |97 +8E £vSy ot o
88 982 8'1gy z2'e 29 ¥6°0 v'GL |9 vw) OAd |8°%GE 2 E5¥ 8¢e gce
162 0’1t 0 »8Y Gt 12 69°0 [l'Z+ 18708t OAd |8°v6zZL 0'esy 00S+¥ 122
v'GE Z'iE G /8y zl L'y |¥60 6'¢2 (808! OAd |V 9¥2 £°9Gy €2 8€g
£ce eie L 88Y 12 L't 290 1’62 |[2'922 ONd |87EL51 $ ISP 22 GEe
811 901 v LeY £ 8 ¥9'0 8'Gz [2'9ze OAd [0°LEL 8'08Y g1 YE2
1°28% L'26F {Ltnois _ ¥4

£'s L'y v 66¥ g0 60 8E°0 66 8081 OAd |0°8¥%9 Lvey {Ni)8 | HiOAH3S3Y [2€2Z
0°00S 000G 0 INVLINI  {LEC

twipeay | {uppesy [{wjjaasy (u)ssoq [{%enua [{S/ufAYI{5/1) Ay (ww)iz | edig () () "ON NOILWYDOT 10€2
SHEIS  [oUNBIpAH IBIBA OINBIDAH] UCHOLI [FIPBID |-10018A FRUBAD-IBWEIQ )0 PUM|  HLIONT] TO  |HONVHE| [3VMYL 1622

W 1 M r [ H 5 4 3 a 9 g 7 .

S-NOILLIAONOS ONNYHAAH

T



882

L82

98¢

gee

yace

€8z

[4:14

(374

08¢

6.2

2'ge LA g'l1c 8’0 [ k2’0 20 A1 OAd |B'P6E L' 008 2§ 8i¢

g ie 1'gi 9818 9"l 88 £€9°0 g1 L5 OAd i8'EBE 5008 0¢ Lie

rARNAY LS €t 8ic

GLzg

FiZ

11—

giLe

_ 2Le
8 v¥ 682 €919 L0 2 120 20 [gse OAd [H'BeE lvigY oy 1 A2
1Sy 862 AT e g'g |£9'0 9 X OAd 1§°69¢ 2 18% LE _ 0.2
vy 1'2E 2 02% €2 2’8 |90 9’ .S OAd [9°€92 188V €¢ _ 68¢
oSy Z°6e G 22S R 8'g |€90 R LS OAd 07228 £18% Z¢ 8sgz
9'cy ¥ 0y b 226 25 Zv 1850 AL AN [8°2¥2i £°98Y 8Z . .32
€288 £2¢8 (1noiy! 89z
g9z

HIOAH3S3Y [v 92
_ £92
{wjpesy {wipesy [{w)isre] {wyssoT [{ehue [{s/w)AT|(s/)Ay| {wul)is | adid {w} {w) “ON NOUWOOT 282
onelg  |[oUREJPAH 1aiBpy OineIpAH| LRI [F1IPBID | -100|8A FHUEBND-1OWEBIGYO PUDy| HIONT1 T HONVYHS NYHMVEOE3INOE| L 92
W R b r § M 3) 4 3 a o) a v

S-NOILIAGNOS ONNVHGAH




gie

GLg
vig
Tit
CiE
| Lt
OLE
n 608
*, m 80¢
] L0E
, M 30¢
| | §0¢
£.8 0'81 0'ety A 8¢ ) gz |pig OAd (€101 0 0EY zS v0E
508 6've 225y 2 L2 ¥/°0 g€ (¢ I8 OAd [P 198G 822V Sy €0¢
£09 562 39S% 80 L0y [¥8°0 8t |92 45D 776G 07 L2% 2y Z0¢
1°.G¥ Le 10¢
00¢
509 Z2°St 0Cchy Sz v 10 80 LS OAd {9°vS04 8'9z¥ Py 662
818 06} SvEy 61 'z [Z€°0 61 v i8 OAd [G°216 GGy 6¢€ 86¢
G Ge P64 k44 &'t 9'g 290 2t P ig OAd |8°L48 A 4 vre LE2
019 0'Ge €16y 85 3'g 1270 Y'S (V66 OAd |S°2¥0t g'9cy 0¢g 962
175 67z P°LGY 2 0E T 20¢ L'6 9/ 4S9 1¥°86¢ g'6er 12 S6e
£.8% £/8¥ {tnoiet V62
_ ¥4
104 £6 9'86% vy ez  |yro 9'c . |20t 480 [6°629 €68y (NDEL | HIOAY3S3Y {262
000G _ 0°00% 0 INVINI 862
{wipesy | (wipeay [{wjiaas] {w)sso [(senue [{s/uyfQii{s/11 Ay {(wwhe | adid (w} (1) "ON NOILVDO1 |o62
onelS  onneIpAH|I8iBpn OlNBIDAH| uONOLIS [-IPBID | -100]8 A FBUBND-I8WRIAJI0 puld| HIDNTI T2 [HONvHE| INIBAVS (682

¥ 1 X P ! H 3) 4 3 G ) ] v

S-NOILANOD OINNVHCOAH



pee

EVE
2vE
ive
ove
6EE

Isee
LEE
gce
33
vee

§'7¢ el €eiy vl c'ge (¥0°y  [0°F - |2'SE OAd [6°€9E 0° 9o 62 EEE

g8t £ e c LBV €0 9°8F 560 [ve |i§ RYHCEL 0'Go¥ 12 FEY3

1°8¢ g2¢ 9°L8Y L0 £€ |/vy0 [¥T |pi8 OAd {07002 1"g9% 92 1EC
gLt £ze £'88Yy GE £.F |vbL 18§ [vi8 OAd 107002 0'9%¥ €z oce
9'9¢ 3've 216V 92 €L [pt't 18 |vi8 DAd |0°061L AT 22 62¢
¥ yeY v 66 A 8Z¢

LZ¢

118 L2 Y 8LY 8z 0L [+2°0 8L |46 OAd 97969 L799¥ 81 8Z¢
£.8 502 0 L8Y L'y £t |yt 66 |v18 OAd |878€E2 g'g9y Gl gZ¢e

v 98 L'€2 L 16y €€ 21 vy 166 |pis INd |+°681 b LoV £l vzZe

g'sg 292 ¥'yev V6 8’ [2£0 |66 |v'66 OAd 18°6ivi 2 89% 2 £z¢

2°20% 8'£0§ {tNOL | Hiond3s3d [22¢

1ZE

0ze

0°9l¥ | I3

{wjpesy | (wipesH [(w)saer (wyssoy [(%nus [(s;unA1{s/1}A1} (ww)ia | adid L) i "ON NOILYDOT I81¢€

oneis  [ouneiphpiieiem QuneipAH| oo [-1peIn|[-100{SA HIUBNDI-IaWEIGHO PUlY HIONH] 7D [HONVHE! NWIVIVS [LL€
W 3] ] r ] H 5 4 3 a ) 8 ¥

G-NOILLIGNCO DINNvEOAH

~T73



8.t

_W GLE!

! vLE

£LE!

ZLE

LIS

DLE

29l L' FAN R &' FAR® 8970 FAN) LG OAd |E'ELE £ 406 L2 BSE

L'ELG v 18 g 85¢

I8¢

Zvi B/ AR 6L z'S 8%°0 Zh LS OAd |1°89F 3605 62 39¢

€615 v 66 | g €9¢

| 'TE

2el 201 8°02¢ G0 61 880 L0 LS OAd |£7062 i9°QLg 6l 1£9¢g

v Gl 62t £teg Z0 €2 80 02 v 18 OAd |€°G6 805 g zo¢g

[ 128 I Z Lgg

0%t

e/ L8 6'ces 80 6} 8270 L0 LS ONd (0°GBE ¢'eLg Lt §8¢

00 66 L'€28 ) £ 8E0 0°C v L8 OAd 070§ 8'€LS Gl g8ce

g'€ee et =1 LSE

S5¢

28z 0ot €605 ) £c 8E0 0°¢ ¥ g Y BERET 0°'G6¥ 71 SS¢

S gl ve 8'80¢ C'¥ £et G660 &' P L8 OAd |8798¢ 2'508 & tee

L't ¥'G L'glLg g9 6°21 gL't 0'9 ¥ L8 DAd I1B°E¥E £°80¢% e £gE

Vit A €616 z2'e §6 ¥6°0 A ¥ 66 OAd |97282 427806 9 ZSE

9°GtL £t g 128 b2 1'e 880 S0L |5 vl OAd (%7989 Z'80G . 1GE

04t 8C1 9'€2s 20 ?'e 89°0 FEE 19T OAd 670§ 8Z1S L1 ~jose

8°£25 8°€25 {1NOJH | (B'ZISHNYL (6¥E

REINZ s ERRCED

_ X

{wipea | {w)peey [{w)isAd7 (wisso |{venue [ (s/w)Ayi{s/17A1 (ww)ia | edig (u) fu) "ON NOILVDOT |9¢E

OHBIS  [OHNBIPALIISIEM ONBIDAH| UCHOLIY [-IPBIS [-ID0|9A FIUBND[-10 WBIGHO PUM|  HIDNT] TO  [HONVHR| SMIMON [Gv S
W 1 x r ) H 3] 4 3 a o) g v

S-NOILIANOD OINYHQAH

T4



vov

E0v

A

10v

0cvy

66¢

86¢

Li6¢

86¢

St

y6¢

e

t6¢

L6€

c6¢€

SLiy

6'9

FARAA

c'gl

1701

£8°0

124

7 i8

OAd

00081

8914

o008+e

68¢

&' vy

§i¢

8°0%S

b04

G

8’0

vy

vig

OAd

0°0004¢

7614

LE

g8t

07 1g8

¥'66

62

L8E

98¢

L712

et

L1698

g

L

0]

b'g

P ig

OAd

0°00%

9'9g¢

£e

S8t

8’92

G'ElL

0 1gs

ot

8’8

60

6’9

768

OAd

L78Ell

S'LES

6¢

FB8E

¥ 0L

V'ie

0" igg

gt

8'e

19°0

8'6

9'¢bi

OAd

yogil

6'EES

8t

£8¢g

£%98

£'vas

(LNol9i

Z8¢g

(S CrSIMNYL

Leg

Q3ivATI3

ithi3)

6i¢

{wipeeH

{wjpesy

{wjiaae

{wlssoT

[CANITE

(s/w)Ay

{s/1) Ay

{wunis

adld

{w}

{wl}

NOILVOOT

g8lt

o118

SUNEBEIPAH

I31EMA OHneIpAH

U0110114

“IPEID

NELYSEYY

CRuEnD

-lauielg

JC puty

HIDNT1

10

HONYYEY

VIAVIVYM

LLE

id

3

X

f

H

9

d

3

¥

S-NOILIGNGO DITNVHOAH

w75



ZEY

LEY

oty

6w

gy

Loy

92V

SZ¥y

ey

£2v

A A4

A

8L

£0e

¥ E8Y

g'e

AR

g8¢°0

]

N

'S99

L ESY

gl

gz¥

698

Li

Sty

T

air

Ly

g8's

EELE

(AN

Ly

cg'l

¥'6

v'ig

OAd

682

865y

24

§TY)

147108

vyl

[

Sty

vig

¥°9E

£'8

8°c8¥

FANA

e

Lv'0

v'e

¥ig

ONd

6°699

grLiY

gl

eiv¥

0'6E

gl

L'G8Y

98l

L v

28t

2]

vig

OAd

L'v0¥

0ely

€t

2Ly

Pvb

EEZ

£7108

£'6

I'E

9°0

g0}

9vvi

OAd

LA AT

6°99¥

[

Liy

0118

N

(LNO)0

0Ly

{0°00S)ANVL ]80T

g3LvATia

20v

0¥

{(w)peaH

(u)pesH

{wisas

{wisson

{%Nus

{s/Ww)A}

SIS

{ww)ia

8did

{u)

NCLLVYOOT

90¥]

oiels

SINEBIPAH

JOIBM OUNEBIPAH

TR

-IPBID

-100|BA

FAUEND!

SEENY

10 puy

HIONT

HONVYS

ONCONY

S0V

i

5

A

r

H

3]

d

3

v

S-NOLLIONOD OINVHAAH



EXS
6S¥
8Sy
LSY
acp
Gy
Sy
cqy

¥ Ee Y gyis 80t Sl £9°0 g0 2°SE OAd 12°02. 9'26¥ 0g 25

1§29 9'vyi 8¢ iS¥

T

6vv

8bv

Lvy

9702 8Y 015 0 £0 £1°0 30 |¥i8 OAd 17°LE ¥°60G 92 vy

702 0'g £019 €0 €0 £1°0 9’0 718 OAd {87204 £°505 0 vy

¥ 2¢ 0Lt 9018 60 1’2 LEG 61 ¥ 18 OAd |G LIy 9'g6Y G XX

9'8¢ 1'¥2 G hig LS N RAA v'e v’ 18 Ond 10°€2Lt v i8y L X

871g g'zy 218 G 6'G ¥9°0 £€ |¥18 OAd |G F7S2 v Yy 91 Ty v

g8y iy L7819 Iy L'E 950 €y |v'66 OAd [2 €L G LLY L Loy

8 iy %4 8225 £2 g’ 590 L (9RlL OAd [6°SEVL Z28lY ¥ ery

902 16} 1626 50 9'gL  |ZE} 4L 20l dS9 (070§ ¥ G0S ez 6EV]

0°92§ 10°gee  [(1nO) 7| (0'SOSIMNV L [BEY

J3LVAT1E JLEV

£21 g it 5'66P G0 ) £2'0 9y LG 450 |0°06et LL8Y 1ISdNNd  [8EY

0°00S 0'009 IUVINI  ISEY

(wipeay (wipesH [{w)jaas] [WiyssoT |[ehus [{S/wlhr[{s/1} A1 (ww)ia | adid {w) fuy "ON NOUVDOT |FEY

S5381S  |[ouneipAy[ieiea onneipAH| uonotid [-1IpRID[-100]|8 A FHIUBAD-IOWRIQHO0 pudl|  HIONT] D |HONVHE | NHONOGNY €&V
N 9 A r 1 H ) E 3 a s) g v

G-NOILIANOD DIMNVHAAH

Jilly by



88Y,

Lay|
| m ! agy
| | s8v

v 8

! . €8y

\ i8¢

,_ L8%

u, ey

k 6LY

vy v'2E c8%y zo z 40 20 |eg'sE OAd L 02f 1°gzp LY 8Ly

11°88% ! 718 8¢ Liv

w 9.¥

v Sy S¢Ct S BEY 8¢ 82z 660 02 LG 4S5 |¥'6S2 8 vey 6v Siv

S oyy _ LS L€ viv

Tiv

P 81 5°Cry ¥°0 b 30) &0 lz8 OAd |G 26T L2yt Oy Zly

Syp P £ by g'G 9’8l G660 v'e |18 OAd (L°2LE 6'9ey L€ L LY

g1y 912 1'0GP 9’0 19 YA 8¢ (v1i8 JAd [2'89 g'eay £¢ 0Ly

5Ey £ve 17 0S¥ 8 202 |vet ¥'9  [p1i8 OAd [2°96E p'oey Le 697

Sy 628 . 8S5% 22 202 |vet ¥'g 918 OAd 97901 g'sey 82 Bot

L2y £'ee 5 09Y v'6 S LE [IG ¥ 8'9 16/ 459 [6°66¢ g'/2¥ 92 LoV

[€0Ly g0y [{LnoJet 99t

cay

L'l2 9'62 8L6% 1’2 8 %50 ¥ 9/ 489 [0Sy gLy (NIJSL | HIOAHISEY ipov

07005 0°00S 0 DVING  1E9Y

{uypeey | (wipeey [{w)izne] {w)sso [{hua [{s/w)|(s/1) A {wwne | adig (W) {w) "ON NOILLYOOT [29%

211818 [ouneipAH|iaiem duneipAH| UCIOIId [-IPBID [-100]8A FRUEND-16WEIGHO PuUD|  HIENT] 7O HONVHE DNV L9y
W T ™ r i H 3) 4 3 a o) g v

S-NOILLIANOD OIMNYHAAH

TR



§i¢g

SlLe

Fig

ELE

cLS

LS

0L5

60G

8a¢s

L0858

gQs

0§

¥0%8

£0S§

A3

¥°£¢

8.

[RS8

gt

69

850

¥l

LS

OAd

9'sle

' E0S

A4

Lps

26t

]

215

(270

8570

0'€

PLg

OAd

g8 9vl

9°L0§

0y

0c&

g8

LG

pets

_m.c

850

0'€

P8

OAd

G'eEst

£°808

6E

66%

g'gl

0'9

£'viS

B

9'g

LL°C

86

v'68

OAd

9°G2

£'80s

LE

86¢

9'gt

IBE

a'vig

L

A"

FA A,

9L

g'vi

OAd

S'0¥9

2°80¢

gt

LEY

g8l

7

9'gis

2'%

g0

g'it

9'%ri

OAd

c'08L

£'808

LE

S6¢

£'ge

gie

g igs

‘8

B8O}

9Ll

19 vyl

OAd

6°0EQe

5008

00L+1

S8¢

8928

g'9¢es

(tnojst

1434

(O FLGIMNYL

Esy

O31IVATT3

t6¥

LEv

(upeay

{wipeaH

{(uijjaAe7

{wjssoy

{%hua

{(s/uw}dy

{s/1}A}

{wi)re

sdid

fun

(L)

NOLLYDOT

C6¥

sljelg

SHineipAy

IBIBAL SHNBIPAH

Ho1o1i4

-IpeI5

SEEERD

SEERTS

ewelg

O pUl4

HIONT

HONVHSG

OdNIMYL

68¥

N

3

A

r

H

S

34

3

(o

v

G-NOLLGNOD OIMNYHAAH

~79—



yys

oevs

Zys

“ s

ovs

€S

8EG

LES

8€¢g

182 92t v 66 50 861 |£2°0 L0 2’58 DA 1§°LY 8 Gt/ 0% GEGS

£°09, v 18 1 ¥ES

_ £EEG

8 ¥C Dl 99/ 6t 66F [£2°0 L0 2'GE OAd |V L6 3067 67 Z€S

€9/ 18 Ll FES

0ES

g 0% 08t G €94 g2 561 |£L°0 L0 2°ce OAd [1°921 0'gyL 8y B82S

69/ pie Ll 8§CS

_ L2%

L'vy 82t 9 e L'yl 5°9 89°0 e 718 ONd |6'62c¢ 8°0EL Ly 3¢S

v EE 291 £gss 2 Z'6 1870 Y v 18 R NEEIY L'evs £2 sz¢

g’ 62 £yl £09. z'¢ 612 |EL L9 y 18 OAd [ 6€2 0'9vs 61 vZs

862 261 G697 C} €98 (1Lt 88 v L8 OAd 1872 NI L £¢S

S°GL/ 6'G// {1tnojst zI§

_ L28

HIOAH3S3Y {026

6LS

{wjpesy (wipesy ({w)iaraq {unsscT [{wehue [{s/w)Ay[{s/n A (ww)ia | adig (W) {us) "ON NOILYDOT. 815

OHEIS  |ounNBIPAN[iBlBAR DINBIDAH| UONOIS] |-IPBID | -100]8A FNUBND-IBWERIQY0 PuiM| HIDNT TH  [HONVHE DNVIONVANYSL 1 €
W 1 Y] ﬁ ! H 9 4 E! a 3 1 g Y

G-NOILLIANOD O iNYHAAH

80—



AR
LLg

0LS
69¢&
89S

LGS
98¢

S8¢%

v8s

£9¢%

€8s

+8§

08§

655

8sg

81—

LGS

95§

§65
¥SS
602 €9 8208 £'g g'g 290 |2t |¥8 OAd (078601 G109 L¥ €66
161 801 6°€1S 8¢ 2L |8E0 |¥'9  [9¢¥i OAd [2°8622 £°€08 v ZG%
1'ci ¥'6 T LS &'z 860 |6 |9PPL DAd |6 VLige €206 L€ LGS
¥'229 y'229 (Lnoist 0S¢
(Z7LISHINYL 675
Q3LVvATI3 |8¥S
LS
{wipesy | {wipeey {Ww)|aaan {(w)ssoy [{senua [ (s/w) ki |(s/ 1A (ww)ie | adig {w) (w) - "ON NOILLVY201 19¥%8
J11B}S  |[ONiNBIPAH JGIEM, OIREBIPAH ! UOHDLIL [-1PRID|-100]8 A FiUBRY[-18WRIG0 PuUll  HIONTT TH  [HONvHE! OdWNOV1  [S¥6S
W 1] Y ¢ ] H 5 d 3 g o) g | ¥

S-NOLLIONOD ONAYHTAH




GeY £¢e G v6e z20t 7'8F [68°C |¥'L 1g 459 |1 9SS 2 19¢ 291 009
Lyov | 665
ONMY3HE (86§
7’986 8 0% c Sy Y'Y 66 A 9’1 g¢ a50 [g7i2v L0y BY1 JUNSS3Hd (468
: §6¢
8°G¥ g gL 8 L8Y FARN] 58S ¥t g'eg I G 250 |L7L02 £'29¥% tel G688
L'68Y 125
| ENMVIHE €66
0°652 3601 L %09 v 66 G001 |4} S¢ IS 459 [8'885 L'66¥ L2} 3NSS3Hd |266
166
0742 0Ll Ly 0L g vy g'zel |£67) o't [ d59 |8°poeE 1789 AVIS 06s
0 lE g LE 6'8y. 2's 8'E¢ FA 9'v g/ d459 (B'GiE |V 56 6E§
1'$G/ ge¢c
ONIMY3E8 288
1754 8'GE 6682 £°6E 2081 |LE€°C gy [ 4S9 (E'8lce VS 96 3YNSSaHd 2 g¢
2628 58S
ONMYIEE (¥8€
C 'S G vy 2848 S0l 8Gz [Z0°} gy |94 459 1§°90% 2628 £5 JHNSSIHd €8S
L E88 Z8¢
i ONMY3Hg 1188
[g'€e Y 8205 vyl g'6e (20} 8y |9Z a59 |565% /€88 g8 INSS3Hd {088
2116 6.5
2 L6 (Lnoies BLC
HOAY3SIE {£1¢€
L' 08 24l 3066 g8 v'e 920 9% 9/ 439 {1°0082 £°616 {NIl2Z 9.6
0°000¢ G000} 0 IMVINI {SL¢
{wipeay | (wipeay ((MIELER (w)ssoq [{Lhus [(s/w)Ari{s/)) A1 {ww)ie | adid {w) (1)) "ON NOUVYDOT [¥ig
Ol1B1g  |OiNEBIPAH |id1BM OUNBIPAH| U0ID{id [-IPBID|-10010 A FIUEND-1BWEIGHO PU|  HIONT] TO  [HONVHE | 1-YONVWOHLIEZT

] 7 % r i H ) 3 3 a o) g v

SG-NOILLIAGNOD OINNVEAAH

Y-



L2898

9¢8

L RAL

vee

£29

(XA

A

ces

619

8ig

LiS

319

GL9

vig

gis

Al 3]

LS

0io

609

8C¢%

L09

|je08

¥ ov

0'62

g'e6e

A"

[

e 0 90

LG

OAd

8'9g¢s

£'yot

Lt

s0¢

LAR"

0" 8%

1'se

g I8tk

Le

L9t

¢s0 g0

A

OAd

197191

FAR 1

£09

{w)peay

(W)pBeH

{whaas]

{w)sson

[CAIVE)

{s/wyfi{s/) A

{unyjia

adid

()

{w)

§91

NOILYOOT

208

SLElg

oyneipAy

ISTBM, QUNEAPAH

uonolld

-PRID

“190jBA [IUBAD

BENITEITG)

i0 PuBd

HIONI

IO

HONVHE

S-VANVYWNOHL

LO9

N

5

>

r

H

H 3]

d

3

v

S-NOLLIGNOD OINVUdAH

83—



i : 6%9
M _ _ gcg
£ 08 v €1 TS g0 7y yH°0 bl LS OAE 16711 G 0¥ 95 L5¢
S or L've Syey L€l Gyl €80 12 LS Shd. |V EVE v CEw vs 9¢9
Z2 89% 9 v¥l L1 €58
¥59
6114 9y TR gl RS 10 £'0 z'GE OAd |0°25¢ G'€62 .9 £68
L 9EC v 18 62 266
169
28t b2 GGLE GG 86 190 (L't .S OAd 07856 v 80¢€ L 06g
958Gt '8 0tee 1'G1L TR YA 61 LS OAd L BYZ AL 6¢ 8v9
1 98¢ pL8 62 8rS
L¥g
Z208 822 G L0t 16t L2t 162°G 61 s DAd 18°2.61L 92/z | 9¢ gyg
20§ o'gt 9°02¢ ¥ 1'0¢ |B6C g2 LG DAd 107002 9°20¢ 00%+¥ Sy o
S By 0 oe g veg FA 5'G +£9°0 £c v 18 Ond 107002 8'v0g goe+y o
2'¢cy g'gl g8'¢ze 6'9 '8 L2470 o' 18 OAd |V EE8 0°0LE £e ok X
Z'eY 1 €7 L Z2EE 9'i £2ZF 660 6% ¥ 18 OAd |2°€E} 8°60€ L e Zv 8
9'zy L¥e £yee g8 gLz g}t 'S v 18 OAd 8718 ¢ olE 0t %5
g°cy 682 1'8EE £0: 928 (191 £8 v 18 DAd 10794 2 L0t 6¢ ov9
£'sz 661 p°9vE ¥'9 £vL |1+t 0B V' 66 Ohd (9°0GY G'9ze 8¢ 6£9
8°2¢e n 8'246¢ (LNOJLZ] ONMY3IHE I8E9
§/8 1'22 6v.LE GE 226 1612 1L 718 SAd [6°609 8°2S¢E {N1}£2 | 3QNSS3a"d [LE9
c 88 G /2 6607 Y 278 1612 €Ll |v'i8 OAd (87864 7'28¢ £z 9csg
1 6E 22 0°9Sy Zeh L°/6 Btz |gtL [¥is DAd 10°LEE g8 1ep 02 GE9
€08 572 z2'8%8tY L2 R 80 T ER 2D OAd |6°6/G 0%y Lt "E)
60.% 60LF (1NO)¥i| HIOAY3S3H [E£9
_ . 2€9
1z 9'81 GL6Y 58 £9 YA 2’9 201 dso |67 IGElL 6LV (NIJ#L | HIOAH3S3Y {1 €6
0°008 0°00G 0 IMYING  J0E9
(wipesy (wipesy [{whers {wissoq [{%hue [{s/w)hyi{s/1) A1l {wunis | adid (w) {w) "ON NOILYOOT1 1628
211E1S  [OINEIPAH[IBIEAM OHNRIPAH! UOIIOLI4 |-IPBID [ -{00[8A FIUBRDI-IBWERIGHO Ul  HIDNT] T THONVHE | L-VONVNNIG (828

W 1 b P ] H 3) 4 3 a 2 ] C]

S-NOILLIGNOS DNVHGAH

B



¥ 0Gh S Ll G 2Es 70 ¥ 1€0 SRR DAd [+ elt G'D2ZE G9 y89
L ¢tE vy ie LE £89
289
0’84t £°08 FANA R S0 FAN 4 LEO €0 2’6t oAd [BTELL 6°L0¢E 98 189
A v 18 _ LE Toss
6.8
SRV 0 L' EEE 50 ¥ g6 £0 |2'se OAd |G EV! 7 00€ £9 8.5
£ vEE v 18 o€ 128
8.9
FArAcE g'gi g'Eee S0 T4 LE0 £0 FAL*1> DA (0°LE% Z2'8iE 9 G0
£°vee ¥ 1e _ o¢ VLG
£.9
L9
128
629
9/¢ L8} 0'25Y ¥ 66L |£20 120 [2'sE DAd 07002 £ EEY z9 698
leeles ¥ ig 02 899
L98
¥ e vyl SIrA 'l ¢y E°0 £0 FART OAd 1L vee S'BEY LS 969
0 ySY 15 95 §99
v99
¥1G £ ve 2 €Sy 10 2P le°0 |[£0 [2°6E OAd 19T LLY 6Ly 8¢ £99
S pCy 15 vG 299
{wipeey | (ujpesH [{w)jaasT {WyssoT [(sehua [(s/wjA[{s/) A1 (wiw)ie | adid {w) ! "ON NOILVOOT (198
OLIBIS  [OiINBIPAH[181BM, OINBIpAH ]| UOIIDII [-ipBID | -I00]@ A HIUBND|-18WRIQHO PUlY| HLONS] TO  |HONVHE | 2-VONVYNNIE {069

W 3 o r ! H 5 4 3 a o) g ]

S-NOLLIGNCD DINNYHUAH

_85.



APPENDIX 5-6

Geological Maps






Geological Map of the cenlral-eastern_part of South Sutawesi P,
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Geological Map of the eastern part of the South Sulawesi P,
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Goological Map of the western part of central Sulawesi P,
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_Geological Map of the central part of cenyral Sulawesi P,
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Geological Map of the eastern parl of central Sulawesi_Province
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Geoloical Map of the western_part of Southeas! Sulawesi P
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_Geological Map of the northern part of Muna
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Geoioqik:al_ Map of the southern part of Buton
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