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GROUND WATER SURVEY AT BATANGKALUKU TRAHWNG CENTER

11 Purpose of Survey

Purporse of the qurvey is to find out a posqlblllty

to construct a. deep well to supply domestlc water for’

z.Batangkaluku Tralnlng Center based on a hydrogeologlcal

survey and a test boring.

a)
b)

)

The survey comprises the.following::

Geological and hydrogeological survey around the

Center,

EJectrlc prospectlve survey by Wenner Method at 11

leﬂtb w1th a prospectlng depth of 130 m,

A testhoring'in a depthzof 100 ‘m.

1.2 Hydrogeofogicél' Situation .

-.a)

Qutline of Geographic andEGeolégiéal_Conditian

The area surrounding Batangkaluku Training Center is

‘a vast flat Alluvial plain in a ground level:of

10 v 15'm above'éea; dotted with small and low_hills

of TerLLary stratum. Receding from sea'éide to the

- east, there rise Tertlary volcanlc rocks to a helght'-

of 200 v 500 Ul formlng ranges ol hlghlandq

. The Ailuvial plain, gently sloping from this high-

' 1lands to the west sea side, is cultivated mainly for

péddy,fields and up-land crop‘fieldé;

‘The Tow hilléwstattered'all over the pia{n-like

detachéd islands_staﬁd 5 10 m'abbve.the surrbﬁndiﬁg-'

plain and nostly oval in shape with longer axis in



east—westdor‘northeastusouthwest'directiOhsa

" The highlands at the'east side'is-part-of a mountain'
range having steep peaks of 200 " 500 m high whlch
constitutes a water parting from the east coast line

of South Sulawes1 Prov1nce.”

Geological profnle of this area is consisted of
Tertlary sedlmentary rocks aud VOlcanlC rocks as '

base overlaln by Quaternary Alluv1al SDllS.

'Name'off. 'Geological‘

. Geologlpal.Age=_ SymbOl Stratum“ Constltutlon S

Quater— | Alluvial ' :Alluv:LaJ. Clay, sandy clay
. nary, - : L soils - '

e _'Teftiary Volcanic'breCCia,'
:vol:_can_ic' tuff . breccia, -
— {rocks 'laya, ‘tuff etc.

Tertiary.| Miocene —— _ i
' h " |Tertiary |Altérnation of
. . . seidiment-— sands't_one 5 :_'mudﬂr'
1ary rocks |[stone and

' conglomerate

Follow1ng are the geologlcal and hydrogeologlcal

o characterlstlcs of each stratum.
Tertiary Sedimentary‘Rocks”(Ts)"

: The hlll standlng at the west part of Batangkaluku i
Center and those in the v1c1nlty are formed of : marlne
'dep031ts of Tert&ary Mlocenc perlod wh1ch are malnly
consisted of sandstone, mudstone, conglomerate or‘
'alternat10n of these.t: Sandstone is prevalont around

the center sometlmes covered with sllghtly Weathered

conglomerates 0ver the surface.;'

The conglomerate is ma1nly greylsh black andeslte_ )
dpebble (¢5 V- 20 cm) and presents oo]1d 1mpermeable o

_'rock facies except around the Center.

E The-sandstone' conslsted generally of grey and mass;ve'

medlum—to coarse sandstone is found: well deve10ped



c)

but containing few bedding or cracks,

'fhe;ﬁudsfone.which is farely'fHUﬁd on_thé g¥QUha

‘gurface here, appears elternating with ‘sandstone and

conglomérate.

Geological structure-here is essumetho be of gently

sloplng monoellne striking eouth or south—west dlree—_

tion, though not so predlctable because the Teltlary

: sed1mentary rocks rarely have developed beddlng and

ex1st1ng Condltlons do not af[ord much 1nFormat10n.

Sandstone,'mudstone and conglomerate generally are

lmpermeable SOlld base 1ock from the’ hydrogeological

_p01nt of ‘view and . rarely hold ground water in. ic.

However, theére scems, a’ sllght p0351billty of: groundm'

water exlstence 1n the Tertlary sedlmentary rocks

around here from the fact that eedlmentary rock of

'Mlocene per1od in South Sulawes1 often 1nterca1ates -

vplcanle rocks, ‘there is tuffﬁbrecc1a of_thle k;nd
found On'riuer-bed in e'Stream running eaer'side of -
the Center and the volecanic rocks in the hlghlands
in ‘the east -appears to be eontemporaneous but

heterotopic with the sedimentary rocks ‘here.

On the other ‘hand volcanic rock often eonstitutes an

aquifer as it has comparatively well developed joints

and cracks with sedimentary rocks.

Consequently it must be advrsable to try to tap.

flssured water llke ground water qhould the sedlmen—

tary rocks in ‘this area intercalate volcamic rocks

‘with well:deyeIOped joints and_crecks.

Tertiary Volcanic Rocks (Tv)

Thie‘is the volcanic rocks fdrming:the'mounténeous
hlghlands on the east side whlch 1s aseumed to be

contemporaneous w1th or -bit younger than the hereto



mentioned sedimentary rocks though there seems no

..relations in between.

This stratum Hg malnly composed of black basaltic
volcanlc rocks and tuff brec01a partlally contalnlng
lava, lapilli tuff or tuff-of the same qualltles and

“thought to be formed by submarine volcanoes.

It generallyfpreqents'impermeable solid rock~facies
but sald to be superior to sedlmentary rocks as far . -
as the posaibllity of gr0und water stocklng is

concgrned.
d)  Alluvial Stratum (A)

‘This is ‘the stratum Which forms the Alluvial plain

and is mainly consisted'of soft clay or-sahdy—olay.

EFluv1atlle sand and gravel beds are scarcely found
~and fine marine deposits of 1mpermeable clay is.

therefore the main component.

Besides, the Alluvial stratum around the Center is
very thin, merely 10 m orlleSS; dueoparrly to pre-

dominant distributiou-of the Tertiary:étratum.

The Alluvial soil must be very poor as an aqulfer
judging from Lhe ex1st1ng structural materlals and

their thickness.

1.3 _Existing _Form of Ground Water

There seems to arise lots of difficulties to exploit
" ground water in this,area'considaring-the'fact that solid
and impermeable Tertiary stratum is widely distributed.

thus making hydrogeological‘situation poor,

If there should exist any ground water 1t must be in

EIthPr of the f0110w1ng 2 forms under the c1rcumstances



. a)E

b) -

Sheilow Ground'Water in Alluvial Soils

:Batangkaluku Center. has been’ obtaining living water

from ehallow wells constructed in’ the Alluv1al solls
to utllize shallow ground vater, The wells get

depleted of water in dry seasons.

To further try to develop this shallow ground water

:does not seem reasonable con81der1ng the 1mpermeab111_

ty of . Alluv1al soils and. thelr tthkDebS and water

delivery of the_ex;stlng well .

Incidentally'it'does not seem. possible to utilize

'underflow watér from Berang rlver, rather w1de and

large thCh is runnlng at about 200 in south of ' the

Center because there do not ex1qt permeable sand or

:sand—gravel 1ayer.

Deeﬁ Groond Water -

Sandstone, mudstone ‘and conglomerate constltutlng
the Tertlary stratum are classified as 1mpermeab1e o
materlal, therefore, ‘can not be counted on as holdlng

any water.

On the other hand, voleanic rock which 1§ expected to
be intercalated in the qedimentary rocks canrbe
counted on as g1v1ng f1e3ured water like ground '
water if there existed JDlntS and cracks wh]ch allow'

water to permeate through.

. Consequently pos1b111ty of exploltlng ground water in

_Tertlary stratum solely deponds’ on the dlstrlbutlon,

location, th1ekness and hydrogeologlcal properties of -

“the volcanic rocks intercalated in the Tertiary

stratum.



1.4 Electric Prospective Survey
a) Method

An eleetrlc prospectlve survey ia the qurloundlng
'ground of the Center was earrled out to fathom the

: geologlcal Stlucture in advance of the ‘test borlng

‘comprlslng the follow1ng:

Meaé&femenf Appétatus: :Eiéttric proebectiﬁe
-snrven kit "Noshi S"
: Survey-Pnintsi . '=._;ll nos .
Location of Survey-Pointsé In an 1nterva1 of 100 ~ .
-200 m 1n a-range.of L km

around the Center

Survey Depth: . 130 i w1th 1nterval of

) | .measurement
0n10m : @lm
0% 32 ¢ e
320 1000 ¢ @

1000 130 ¢ @10
Electrode Configuration: _ Wemmer Method
b)  Analysis of'p—a Curve

Relative resiétivity curve tp—a curve)'and:analysis
values by direct looklng method at each qurvey p01nt

are shown in the attached Plcture 3.

Thegra_curveé presenting mnlti—layer-strnetnre curve
‘with many different resistivity layers suggest that

‘there are a lot of change in Tertiary layer facies.

This complicated p-a curves can be classified into
the following 5 layers based on the relative resis-

tivity and curve appearance.



S

b AVefage oy : RN IR
‘Layer |Relative . ,_égi?ged ~ gigizﬁical Hydrogeology
“|Resistivity| =7 £y : '
1 st 5030 Qm  |Clay, sandy . Alluvial |Watet~bearing
: e clay i stratum  eapacity poor
3015 Qm . |[Alternation /| Tertiary |{Aquiclude
2 nd of‘saﬁdqune. gtratum
I muds tone "and
S conglomerate
o 10 Qm - Sandétone, |Water-bearing
3 rd ©  Ihreccia or " capacity poor
. tuff breccia e s
10760 Qm Voléahic o _ Cansbe aquifer
4 1l ‘ breccia, tuff o | depending on’
Bl breccia ' geological
RER conditions
o <10.ﬂm ‘ Sandsﬁoﬁe,. : Imperviqus
_ mudstone ot :
5 th fine~graded - "
jvolcanic
rocks:
¢} Analysis_of Survey Regults

Assumed geologlcal structure ba5ed on’ the electrlc

'prospectlve survey is shown on the attached Pictire- 3

in,north‘south dlrectlon travgrSLng the Centel.'

Hydrogeologlcal characterlstlcs of each layer are -

summerlzed below

i).

First layer (Alluvial soils) is a thiﬁ bed of

"2 v 10 m th1cknesq dlstributed except for at

_p01nt E9

It is a'clayérich 1éyer; aSsuméd from'the 1bw

reldtlve re51st1v3ty, hav1ng no pOSalblllty

of gtound water..

ii)

Séééﬁd 1ayér is the 1ow-relétive resistivity

“layer (-3 15 Qm) dlsurlbuted down to a depth
of- 52 u 72 ‘m under the Alluv1al 80115



It is. a layer alternated'by solid-saﬁdstoné,:
conglomerate and mudstone and can not be ex-

-fpected to conLaln water.

Coddd) Th1rd layer have been found only at p01nts'

| :'[EJ, E6 and E10 of whlch maLe1lals are not
clear. It'must h0wever, be a 11ttle Superlor
-_hydrogeologlca]ly to Lhe bECOHd 1ayer due o

ltb hlgher relatlve re51st1v1ry

iv)..Fourth layer haq a oon81derably hlgh 1elat1ve
re51st1V1ty compared w1th second and flfth

1ayers and p a curve Shows rislng Lendency

Tt oan‘be a ooa}oe'materiaié;pfobebly VOlcenie
fooks intertalatedIio'qedimenEEry'rocks f£0m
1ts relatlve re815t1v1ty, thu% 1eav1ng a '
poss1b111ty of a ground water—etocklng layer
1nder a certaln geologlcal conditions. 1t can
also be assumed that this 1dyer is. ex1et1ng in
_the depth beLween 60 to 100 w below in a rather

thick and contlnuous coudltlou.

v) ~ Fifth layef'existing}in a,depth:beEWEeo 92 to
‘120 m is of a véry low resiStiﬁity‘layef with
Cooa relatlve re81st1v1ty ‘of less than 10 Qm and -

~is apparently an 1mpermeable ldyer.

vi) Reviewiﬁg'fhe'étfudturel profile of Pietufe—B
it appears to be generally slmple contaln]ng a
change only at dround po1nts E4 and E5 in the
:fouth layer 1eav1ng a posq1b111ty of ground

water exp101tation:at.th15 polnt only.
‘ Loeétion of TeSt-BOIing

'POLnt of the'’ test borlng for a deep well has been
de31ded at the p01nt bhown on the attached P1cture ~y

zeroing in on the intercalated volcanlc.rocks in



the sedimentary rock possibl?_éxiétihg at survey .
_points B4 and E5 as explaiined hereto aﬁdiincideﬁtally
taking ihto consideration, the working conditions and

Iih relation with water supbly‘syétem;

Profile of the.téSFIbOfing is shown In attached

Picture¥4.



QOIH3d AMVILNIL NI MO0H AMVINIWIOES.

| QOIMAA AMVILYZL NI %008 DINVIION

7108 IVIANTIV.

- X -
- MYSSYAYA
. 4o livels

ALID: BNVANYL ONALMN

mwl_.zwu mvz_z_d.m.w.
T Dn_qx ONYLvg

ﬁzo_homma quaﬁm&v
zomomm. Jq_o“oOJomo L =3dNLOId -

00!

Fooz

chOM



 PICTURE- 2 PLAN OF ELECTRIC PROSPECTIVE SURVEY. BATANGKALUKUI TRAINING CENTER
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| PCTURE-3 ASSUMED GEOLOGICAL SECTION BY ELECTRIC PROSPECTIVE SURVEY(2)
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STION BY ELECTRIC PROSPECTIVE SURVEY (2).

BATANGKALUKU TRAINING

CENTER .
S

-‘MAEN.GATE o REAR GATE
o . POINT OF
: TEST BORINGl

.

BERANG RIVER -

NOTES: || FOR LEGEND SEE SECTION u)
© . 2. FIGURES" ENDICATE RELATIVE RESISTANCE
| '_AND DEPTH BELOW GROUND SURFACE



loom - -

PICTURE—-4  PROFILE OF TEST BORING
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APPENDIX“Z

CONSTRUCTION COST EST!MATE FOR SECOND PRIORITY GROUP
21 General

%hould there be s,urplu.s in Lhe amount of Grant Aid fund |
after coverlng the £irst prlorlty group of fa(‘.ll.l_tles part
of the second prlorlty group in the. Interlm chort can happlly

"~ be recovered._ FOllOWlng is the cost est_lmate for the seqond

priority group of f_acilitieé.
2.2 Cost Estimate for Second Priority Group
i) ‘Civil and Building Works'

_Conétrucéion Cost. . (X 10% yen)

: - ‘ . Batangkaluku I '
Work It Ci nt ‘ : i
Work Ttem .1hea CEFI er Center Centra?l. Office
Annex Office - .y — : - 19133
Instructor' s House 151 6 0 18950 Lo
'A_ssistant s House . 135 36 13536 : -
Employee's House 7,811 15621 _
Storage for L : .

Animal Feed 1357 )

Outdoor Water &

‘Power Supply

and Drainage . _ _

Systems 3,840 3,840 . =

41,704 51,947 ' 19,133

Total 112784000

ii) Design and Supervision Fee . 6000000
iii) Contingency S | 1216000
Grand Total ¥120000,000
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