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3.1

CHAPTER I  PREFACE

A geological investigation was carried out to establish the
Master Plan Study for the Central South Sulawesi Water Resources

‘Development Project from February 27 to March 31, 1879 at the firet
assignment. and from May 14 to June 27, 1979 at the second assignment.

The investigation contains collection of available data, geo-
logical reconnaissance on the proposed major structure sites and

"drilling work at the Mong damsite. The drilling work was carrled

out by D.P.M.A. under the Geologist's instruction.

In addition, swedish soundings and cone penetration tests were made
at-the alluvial plain arcund lakes and along wmiddle to lower reach
of the river for planning excavation works and for 31t1ng of struc-

tures in cooperation with River Engineer.

 CHAPTER II ‘DATA AVAILABLE

Maps with a scale of 1/25,000 with 10 meter contour interval
are available in the whole project area. A geological reconnaissance
was made principally based on these maps. :

‘Besides, tbpographic maps and profiles were made at the major.

structure sites by JICA team. These are also used for the geological
study.

General geology of the project area is described in a famous
text book “The geology of Indonesia" written by R.W. VAN BEMMELEN
in 1949. A geological map of 1/1,000,000 with a text covering the
South Sulawesi issued by The Geological Survey of Indenesia con-
tributes to understand the geclogy of the project area. A geologlcal

map of 1/250,000 issued by The Gealogical Survey of Indonesia is

avallable only in the northern part of the project area.

It is informed that geological investigation was made on the
intake structure sites of Bila and Sanrego which were previously
planned by the Government of Indonesia, however, only a report

"Penyelidikan Geolegi Teknik dan Mekanika Tanah, Rencana Bendung

Bila di Prop. Sulawesi Selatan" wrltten in Indoneslan prepared in
1976 is available now—a—day

CHAPTER III ~ GENERAL GEOLOGY OF STUDIED AREA

' GEOMORPHOLOGY

The studied area is located in the southern arm of the Sulawesi
which elongates in north - south direction (see Fig. 9.1).

IX - 1



The southern arm of the Sulawesi is geomorphologically divided
into two parts by a depression running NW-SE direction from the
debouchment of the Sadang river, north of the town of ParePare, to
that of the Cenranae river, where the Lakes Tempe and Sidenreng. are

located. :

The northern part from the depression is generally mountainous
region formed mainly of hard sedimentary rocks and metamorphic rocks.
Undulating hill-masses, composed of young molasse deposits of the
alternation of mudstone, sandstone and conglomerate, develops along
the skirt of the mountains. The project area of Boya, Bila and
Gilirang are located in the flat plain from the southern end of the
said northern part to the depression, '

The Tempe depression is a flat plain of terrace and alluvial
flood plain. The terrace is normally flat plain placed a few meter
higher than the alluvial flood plain, however, the boundary between
a terrace and the alluvial flood plain is in places unclear. The
alluvial flood plain develops along the river and around the  lakes
in the studied area. It is commonly formed of natural levees and

. back marshes along the middle reach of a river course and of marsh

only around the lakes.  The project areas of Cenranae and a part
of Walanae are present in this depression.

" The southern part of the southern arm can be divided into five
zones from west to east as

West coast .

Western divide mountams

Walanae depression’ (along the Walanae rlver)
- Bone mountains

- East coast

The West and East coasts are coastal flat plain. The western
flank of the western divide mountains is composed of the complex of
various: rocks including huge masses of limestone, however, the
eastern flank of it is generally formed of andesite and tuff breccia.
The Bone mountains consist mainly of andesite, tuff breccia and
limestone, however, they are plunging northward under the young
Neogene formatlon at the east of the Lake Tempe.

The Walanae depr3551on is formed of hllly areas and flat plains
underlain by tuff breccia, alternation of weakly cemented mudstone,
sandstone, coral limestone etc., and terrace and alluvial dep051ts.
The Walanae depres510n is capped at the upper reach of the Walanae
river by the volcanic massif of the Lompobatang. The project areas
of Lawa, Langkemme, Sanrego ‘and -a part of Walanae are located in
this depre551on. :

IX =2



GEOLOGY (FIG. 9.2)

On Pre-Tertiary age, little is known on the geclogic history in
this region because of poor outcrop of old rocks. It is presumed
that sedimentary deposits occurred in Cretaceous on the basement
complex of schist, gneiss and ultra basic rocks and that the deposits
were metamorphosed by the subsequent orogenic activities.

In the Lower Tertiary (Paleocene, Egcene and Oligocene), the
southern arm of the Sulawesi was a sedlmentary basin where marine
and continental deposits occurred

From late Lower Tertiary to Middle Miocene, the southern arm
of the Sulawesi was warping up and the Lower Tertiary deposits were

folded and faulted due to the uplift, Intense volcanic activities

started to form a huge volume of andesite and its tuff breccia,
while sedimentary deposits including limestone were formed in sea
region. Some intrusive rock masses occurred in this period.

' From late Miocene to Pliocene, the Walanae depression was en-
larged and marine sedimentary deposits of mudstone, sandstone coral
limestone with fassils occurred in the depression. At the foot of

the mountainous region an alternative of mudstone, sandstone con-

glomerate with no fossil was deposited as molasse sediments.

During Pleistocene terraces were formed due to sea water level
fluctuation in the Walanae depression and at the southern end of
the northern part where the project areas develop. 'Coral'limestone
was formed in places, specially in the Walanae depression since
Pliccene. The lowest terrace formed in this period is found along
the middle reach of major rivers and their tributaries composed of
uncemented basal gravel beds and overlying massive soft silt.

‘In alluvium, deposits are being formed in and around river
courses, gravel and sand in the upper reach of rivers, silt and
clay in flood plain along the middle to the lower reach. The
depression between the debouchment of the Sadang river to that of |
the Cenranae river was covered with sea in early alluvium. Soft

‘clay deposits are known around Lakes Tempe and Sidenreng to a depth_

of a few meter below sea level. The alluvial soft clay deposits

'will- be discussed in Chapter 9.5.

CHAPTER 1V ~ GROUNDWATER

In most of local-villages groundWater.is a source.of domestic

-use of water. Groundwater is extracted commonly from'a phreatic

aquifer by a shallow dug well.  The phreatic aquifer is generally
present in alluvial and terrace deposits, and weathered zone of
varxous rocks.. The permeabmllty of phreatlc aqulfer is commonly

_1ow
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it is presumed that a thick mass of limestone has caves and
open fissures in its natural properties forming an excellent squifer.
Springs are in many places seen under a cliffs of huge limestone
masses providing water from its open fissures and caves with almost
constant discharge rate throughout a year.

It is also realized in the limestone area that a gully probably
above groundwater level shows no water flow in dry season or a
little discharge after rain, while such a qully below ground water
level (spring level) has a almost constant flow even in dry season.
This suggests that a mass of limestone may have a high permeability
to permit rainfall to percolate into ground and that water stored

in the mass of limestone flows through fissures and caves to springé
and streams.

‘However, such interesting flow mechanism may little affect
discharge of major rivers because of minor distribution of limestone
in comparison with the whole catchment area.

Another possible aquifer is aﬂpart_of'weakly cemented sandstone
and conglomerate of Plio-Pleistocene deposits.

Some self flowing tubewells are present in the town of Pangkajene,
tapping artesian aquifers below 25 meters in depth. It is supposed
from the view point of geological structure that the aquifer may
occur -in uncemented or weakly cemented sandstone intercalating in
Plio-Pleistocene sedimentary beds underlying terrace in Pangkajene.
Potential of artesian water in this region is expected to he good
as the ground water bhasin seems enormous.
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CHAPTER V . ALLUVIAL DEPOSITS

The wide alluvial flood plain develops along the middle to the
lower reach of the Walanae river, its tributaries and around the
lakes of Tempe and Sidenreng.  The alluvial flood plain shows com-
monly natural levees and back marshes, specially.on the middle
reach of the Walanae river. In general, the natural levee formed
of silt and fine sand is used for dry field and villages, and the
bask marsh is cultivated for paddy field, respectively, However,
the natural levee appears poorly in the alluvial plaln around the
lakes.

The alluvial flood plain is underlain by soft clayey deposits,
which are investigated by means of Swedish soundings and cone
penetration test in order to understand the soil properties for
the plan of the river training works such as river bhed excavation,
- embankment and construction of a regulating barrage, and for the
plan of the 1rr1gat10n pump station as shown in Table 9. l and in
Figure 9.3.

The obtained result of swedish soundings and cone penetration
test is attached . in the Data Sheets of Soundings. The result is
converted into the standard penetration value (M. value) as shown
in the Table 9.2 and unconfined compressive strength (au, t/m2) by
applying the following formulae for Swedish sounding.

1 . . AR
N o= 13 Nsw {for sand)

S - . - . o
N =5 Nsw - (for clay.ox cohesive soil)

qu = 0.045 Wsw + 0.075 Nsw
‘and for cone penetration test
qu =_2..qc

respectively, where'Nsw is the number of times of half turn per
meter by'Swedish sounding and Wsw is the applied load (kg).

_ The alluv1al flood plaln along the Cenranae river is underlain
by very soft silt having the standard penetration values ranging
from 0 to 3 to depths of 8 or 9 meters below ground surface, that
is, 4.5 - 6 meters bhelow sea water level, Below the very soft

silt, lithology is not known, however, the bed is still soft showing
N values from 6 to 13,

Around the:town of Sengkang a very soft layer below 4 in the
standard penetration value occurs from ground surface to the depths
9 = 13 meters. The rocky hill masses are present near the Sengkang
bridge, however, it is sure that such hill masses was intensely
- dissected before the deposit of the very soft layer. The very soft

- layer is commonly formed of clay and silt but partly of loose fine

~.sand in places. ' Below the very soft layer the standard penetration
value rises 7 to 9 but the bed does not be deemed as hard base rock.
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Around the town of Sengkang, the ground excavation work for the
river training and for the conduit canal to a pump station will be
made easily because of presence of the very soft layer, however, a
dxilling investigation is additionally required for the design of
a barrage and a pump station in order to flnd out a more firm
foundatlon in deeper subsurface. .

Such very soft layer continues to the alluvial plain along the
Walanae river, but the layer become harder toward the upstream.

Around the Lake Tempe very soft silt, partly very loose sand,
are present below ground surface to depths of 6 to 9 meters, under-
lain by unknown soft bed with standard penetration values 6 - 11.
Unconfined compressive strength of the very soft layer immediately
below ground surface is estimated to be 3 ton per sguare meters in
the eastern shore and 4.5 ton per square meter in the western shore,
respectively. - .

The alternation of very loose sand, very soft clay and silt
occurs under the alluvial plain around the Lake Sidenreng. 'The
thieckness of the alternation ranges from 1 meter to 5 meters. The
underlying bed indicates the standard penetration values from 7 to
14, ©Lithology of it is still unknown, but probably weathered -zone
of the Plio-Pleistocene base rock or dense alluvial deposits, however,
high standard penetration value may suggest the presence of such
base rock in shallow part in places.

In the. northern area of the Lakes, particularly along the Bila
river, alluvial deposits filled the dissected wide valleys between
terraces. Very soft clay and silt is found to a .depth of 12 meters
overlying soft bed. Unconfined compressive strength immediately
below ground ‘surface is estimated to range from 1l ton per square
meter to 4,5 tons per square meter.

The river bed alluv1al dep051ts become .coarser towards: upstream.
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CHAPTER VI. GEOLOGICAL SURVEY ON MONG DAMSITE

GENERAL GEOQLOGY AT THE SITE

There exists the proposed Mong Damsite in a canyon immediately
down stream of the confluence of the Mario River to the Walanae
river. The reservoir area is encircled and underlain by cemented
Tertiary formatlions., Limestone occurs in the reservoir, however,
no limestone mass extends from the reservoir to OutSldE except the
left abutment of a naxrow rldge.

The left abutment of the damsite rlses on a steep alope for
about 70 meters and is topped by a flat ridge. The slope is under-
lain by the alternation of coral limestone, siltstone, sandstone
and calcareous sandstone covered with top soil and scree,
Calcareous sandstone is weakly cemented and changeable gradually
into likely chalk and into limestone. The limestone occurring

“upstream along the left bank cliff appears cemented but has open
.fissures in places. Besides, the limestone on the ridge shows a

typical coral limestone with intensive open fissures and caves
containing various fossils. Siltstone and sandstone are massive
and poorly cemented. '

Gravel of andesite is present in the river channel and fine
sand and silt rest at the right side of the channel. The underlying
base rock is not known, howevér, the presence of the alternation
of calcareous sandstone, limestone and sandstone ets. 4s observed
at outcrops near the site will be presumed below the river deposits.

 The right bank is formed by gentle slope of a narrow ridge
dissected by gullies. The right bank is mostly composed of poorly
cemented brownlsh sandstone lntercalated with thin beds of limestcone
with N 40°E - EW in strike and 5° - 7°N in dip. Besides, the alter-
nation of cemented siltstone and sandstone occurs immediately

‘upstream of the rlght bank where strike and dip of the beds are

N 25°E and 28°S respectively, ‘Similiar alternation of the cemented
mudstone and sandstone appears at the left bank of the Mario River

- around 400 meters upstream of the confluence.

The perennial stréams occur in the;mdst_bf gullies at the right
bank, while no perennial flow is seen at the left bank except one

‘that is present below about 60 meters in elevation around 500 meters

upstream of the confluence along the Mario River. Such perennial
stream is affected by groundwater. The groundwater table in the
ridge of the left bank is presumed to be at around 60 meters in-

_elevation around 500 meters far from the left abutment and to decline

to the river water level toward the damsite, while the ground water

level at the right bank hill is suggested to be higher than 70
" meters in elevation and to descend in concordance with the slope

toward the river.’ This suggests that no leakage is expacted from
the reservoir impounding up to 60 meters in elevatlon except

- abutment hlll side around the damsite.
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DRILLING INVESTIGATION

prilling No.l

The drilling No.l is sited at EL 33.56 on the right bank along
the profile line A. The hole was drilled to a depth of 50 meters
below ground surface. Lithology of the drilled section is formed
of the alternation of siltstone, sandstone, calcareous sandstone
and limestone,

Cementation of the recovered core materials is in various con-
ditions from uncemented to well cemented: "Poorly Cemented" means
the condition of sticky to fragment core materials which can be

. easily crushed to sand or silt particles by compression with flngers.

"Weakly Cemented" indicates-a condition of a sticky or fragments of
core materials which can be easily broken intec smaller pieces of
fragments or particles by compression with a pair of pliers but not
with fingexs., "Cemented" means a condition of sticky of fragments
of core materials which is easily broken to finger fragments by a
strike with a hammer, "Well Cemented" shows a hard lithified core
materials, '

The'upper part of the section is weathered to a depth of 7.5

meters where uncemented core materials were recovered. Sand and

silt, poorly cemented in a part, are brownish and calecareous chalk,

_ which seems to be weathered products of a limestone, in grey colour,

A rather fresh rock occurs below 7.5 meters. The alternatlon
of filtstone and sandstone is dark grey in colour, poorly to weakly
cemented and contalns f0551ls in places,. Sandstone is formed by
a fine partlcles of sand weakly cemented_contalnlng silt materlalS.

leestone, calcareous sandstone and chalk are not deflnltely
dlstlngulshed Fresh typical calcareous_sandstone is commonly

. formed by calcareous materials and has mostly fine pores as indi-

cated with core materials recovered from 15.00 meters to 21.90
meters in depth. 1In case the materials are fine or have become

fine by weathering, calcareous sandstone seems a mass of chalk as
shown in core obtained between 1.21 meters and 6.00 meters in

depth. Limestone described here is commonly cemented. Two. sections .
of limestone, 8.00 - 11.38 meters and 23.76 - 26,30 meters in depth,
are .likely calcareous sandstone but more cemented. Limestone
occuring spec1ally from 39.65 to 49.60 meters in depth is well
cemented, however, it seems to have many pores and to be 1ntensely
cracked. Siltstone, below 49,60 meters, lS ma531ve cemented con-.
taining fragments of coral and mollusca. '

Drllllng No,2 -

The drllllng No.2 is located at EL 50, 46 on the middle slope -
of the left bank along the profile line A,  The hole was drilled
to a depth of 50 meters below ground surface. thhology of the'
drilied SECtlon is as similar as that of the Drllllng Ne.l. ..
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Top soil and weathered zone continue from ground surface to a
depth of 10.31 meters, however, in the subsequent section to a depth
of 15.00 meters the rock is still soft and is interbedded with un-
cemented sand containing fossil fragments.,

Fresh rock appears below 15.00 meters. Fresh siltstone and

sandstone are weakly cemented, however, they have often hair cracks

and joints as indicated by the presence of platy core pieces.
‘Calcareous sandstone is cemented and seems massive, Cracks
and joints are supposed to be minor in it, even though it is rather

porous. The lower part changes gradually into limestone.

Drilling No.3

The drilling No,3 is located at EL.78.93 meters near the top
of the left bank along the profile line' A. The hole was drilled to
a depth of 50 meters below ground surface. The drilled secticn is

as similar as that of the drilling No.l and 2 in lithological view
point.

Top soil and uncemented weathered zone continue to a depth of
22 meters from the surface., Upper part of the weathered zone,
having a thickness of 14.4 meters from the surface, is composed of
the alternation of siltstone, calcareous sandstone and coral lime-
stone. The coral limestone occurring in the section from 3.6 to
5.5 meters and 12.0 -~ 14,4 meters in depth, is as same as the
outcropping limestone at the top of the left bank and seems likely
as the deposits of coral limestone gravels in the recovered core.
Lower part of the weathered zone, from-14.4 to 22 meters, is

- composed of none- fossallfercus siltstone and sandstone. .

The fresh rock below 22 meters from the surface is also divided

‘into two sections of the upper part and lower part by the lithology.

" The - upper part is composed of yellowxsh brown coloured well cemented

sandstone’ and calcareous sandstone from 22 to 31.5 meters in depth.
However, the lower part, from 31.5 to 50 meters, consists of black
coloured alternation of siltstohe and sandstone. They are weakly
cemented and COntaln many fragments of the plant

, 'PERME:ABILITY OF FOUNDATION

In case, test pressure is below 10 kg/cm P Lugeon value can
be approxlmately calculated as follows,

Lugeon value = %2%_

:  Injected water'vdlumé ' X/mih.“
_Total pressure applied = kg/cm?
Length of tested section m. -

et ™0
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6.4

The water pressure test on the Mong damsite was carried out by
a pump with the capacity of 60 (/min, in order to clarify the char-
acteristics of the foundation. %he foundation rock is classified
into 4 types based on the obtalned Lugeon value in the permeablllty
of the rock as;

- Type - BA: over 60 Lugeon

- Type - B: 'between 20 Lugeon and 30 Lugeon

- Type - C: 1less than 10 Lugeon

~ Type - D: easily deformed at around 6 kg/cm? in water

pressure test and, then, Lugeon value in-
crease to more than 60,

The Type - A is observed at the weathered zone.océurring near
ground surface.

The Type - B is found at the transxtlonal ‘zone from the Type
A to Type C.

The Type - C indicate the properties'of'the fresh rock in the
deep zone, except the section from 35 meters to 45 meters at the
drilling hole Ne.l, which is presumed to be cracky and porous
limestone.

The Type - D occurs in the sections from 8 to 10 meters at the
drilling holeé No.l and from 30 to 35 meters at the drilling hole’
No.2, These sections are composed of very porous, weakly cemented

. limestone and cemented but-cracky sandstone.

GEOLOGICAL CONDITIONS OF THE MONG DAMSITE - -

It is known by the result of the drilling investigation the
base rock of the proposed Mong damsite is composed of the alter-
nation of siltstone,. sandstone and limestone, having the thickness
from a few meters to ten meters in each layer. - The layers are

.gently inclined from the left bank to the ‘right bank

The base rock is llthologlcally leldEd into three types of
layers, namely, Ln, Sn and Mn.

Ln layer 1is chlefly composed of massive limestone and coral
limestone, 8n layer has sandstone and calcarecus sandstone. Aand
Mn layer-is formed of siltstone.

The geologlcal profile of the proposed Mong dams;te is shown
in Fig. 8. 4
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Ll layer.

Ll layer extends at the top of the left bank being composed

- of permeable coral limestone and calcareous sandstone, with
over 20 meters in thickness. At the drilling hole No.3, the
weathered zone of L1 layer occurs to a depth at 8.65 m and has
the A - type permeability with over 60 Lugeon value. The
ground water does not appear.

Coral limestone does not crop out near 70 meters in elevation
at the right bank, but calcareous sandstone crops out. in the
same place.

Ll layer would not be expected for the dam foundation on account
of high permeablllty.

Ml layer

M1 layer does not crop out because of the thick overburden at
the slope of both bank, however, it ig observed on the re-
covered core at the drilling hole No.,3 from 9.65 to 20.25 meters
. in depth which is composed of weathered uncemented 51lt5tone
interstratifying a thin limestone layer.

51 layer

51 layer is composed of sandstone and calcareous sandstone out
cropping at the slopes of the both banks and observed on the
recovered core of the drilling hole No.l, 2, and 3. That layer
observed at the ground surface and the recovered core of the

. drilling hole No.l and 2 is permeable uncemented weathering
one, however, on the recovered core'of the drilling No.3 from
20.5 to. 35,85 meters in depth, it is cemented fresh rocks and
has permeablllty of Bor C type._ .

M2 layer

.'M2 ‘layer crops out along the Walanae river, and cbserved at the

all drilling hole. This layer is composed of siltstone inter-

stratified with thin limestone beds at the drilling hole of

No.l. The fresh part of the layer is black in colour and is

weakly cemented with the permeability of the type C. However,

the weathered zone is dark grey and is uncemented with the
permeablllty of a or B type. ' :

§2 layer

82 layer can be observed on the reserved core of the all
drilling hole. 'The layer consists of cemented sandstone and
‘calcareous sandstone. However, since this layer has type - D
in permeability due to cracky property, S2 layer will be
required for special caution to the foundation treatment.
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M3 layex

M3 layer is composed of siltstone and sandstone interstratified
with thin limestone. It is remarkable in lateral change in

facies or interfinger connection. At the drilling hole No.1l,

major portion is siltstone, but on the drilling hole No.2
sandstone is prevailing.

M3 layer is.well cemented with the permeability of C-type.

‘L2 layer

L2 layer is distributed about 30 meters below the river bed
with about 10 meters in thickness, It consists of well cemented
limestone. This layer shows partly the permeability of type -

C and partly type - A, because of, porous or cracky properties.

L2 layer will be required for most careful foundation treatment.

" M4 layer

- M4 layer is found only 0.4 meters at the bottom of the drilling

hole No.l from 49.6 to 50 meters in depth. The layer is
composed of dark grey coloured massive cemented silstone con-
taining plenty fragments of coral and molusca.

‘The thick of M4'layer can not be known, however, that layer

will be based on the foundation treatment below the river bed,

POSSIBILITY OF DAM CONSTRUCTION

A fill type dam will be selected at the proposed ‘Mong dam site

by the geological condition in this moment. However, .the. follow1ng
geological Condltlon should be taken into account;

(a)

(b)

The Dam height is limited by the cccurrence of Ll layer at the
top of the narrow ridge of the left bank. Because it is feared
that the leakage may occur through L1 layer and accordingly
piping might be caused .in L1 layer downward of ‘dam site provided
that reservoir water level rises up to L1 layer. ‘The crest of
the proposed dam should be designed below the bottom of L1 layer.
Based on the result of the drilling hole at No.3 the elevation

. of the dam crest is limited to 69 meters at.the left bank,  and

crest elevation. at right bank may be 11ttle lower than the
left bank,

The treatment of L2 layer with 30 meters in depth underlying
below the river bed, is probably most serious problem for the
dam foundation. 'That layer consists of well cemented lime-
stone with about 10 meters in thickness and permeability shows
partly over 6G..in Lugeon value, and partly less_than 10 in
Lugeon value. It is presumed that L2 layer is compounded of

" porous or cracky limestone and compact l;mestone.
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The foundation treatment of L2 layer should be made on the
bagis of sufficient study of grouting pattern, grouting pressure
and grouting materials, 1In addition, foundation treatment of
siltstone and sandstone adjacent to L2 layer will be also
required.

{c) The treatment of the foundation for Ml to M4 and 81 to 82
layers, is also of importance for the construction of the dam.
The weathered zone of the foundation which is uncemented orx
poorly cemented with high permeability, should be removed by
cut off work for the impervious core of a dam. The thickness
of cut off work will be around 10 ~ 15 meters below the river
bed and around 15 - 20 meters at the both abutment.

The fOundatlon treatment should be carried out by means of
curtain grouting and consolidation grouting. Curtain groutlng
will be principally done by normal cement milk grout.

Further, as the foundation has characteristics with space of
particles and hair crack, chemical grouting will be also
required. These curtain grouting must be made to M4 layer
under L2 layer at the river bed.

(d) Even if the foundation treatment of the dam had been carried
out completely, the ground water leaks out through the outside
of the curtain grouting area at the both banks. When the
volume of leakage water increases, the rim curtain grouting
will be needed for the both banks of a dam axis. The relief

wells will be installed around the structure in the downstream
-of the dam. ' '

(¢) The foundation treatment of the appurtenant structures such

as spill way, diversion tunnel, power station etc., should be
carrled out as same as the damsite.

EMBANKMENT MATERTALS

Impervious material for central core in the fili type dam will
be obtained from the weathered zone of the base rock and the talus
deposits on. the rlght bank slope.

Talus and river deposits can be used as pervxous material of
random flll in the zone embankment. '

In case rock-fill type dam, the rock mateial wlll be obtain

‘from the llmestone hill at about 5 kilometers upstream of the dam-

site.
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CHAPTER -VII GEOLCGICAL SURVEY ON WALIMPONG DAMSITE

GENERAL GEOLOGY AT THE SITE

Walimpong damsite is selected as the alternative site of the
Mong damsite, at about 1.5 kilometers upstream of the proposed Mong
damsite.

" The Walanae river at the alternative site flows in the hill

' masses, The both banks of the river form the gentle slope and the

flat plain covered with terrace and talus deposits.

The height of top of the left hill 1s about 100 meters in
elevatlon. The slope of the left hill is gentle. The flat terrace
of the talus deposit extends from the .end of the gentle slope to
the Walanae river, The ground water seeps on the talus depeosit
near the boundary of the skirt of hill. Mudstone crops out at river
side located immediately in the downward of the proposed dam site,
where strike and dip is W 30°E and 13°S.

The slope of the left hill has no outcrop of rock due to thick
overburden. It is, however, presumed that the skirt of the hill is
underlain by the alternation of the mudstone and sandstone and the _
top of the hill is composed of coral limestone, thlS is presumed by
the following reasons;

" (a} the occurrence'of'mudstone”at the river side.
(b) ground water seepagé on the talus deposit.

(c). Occurrence of Sandstone'and coral 1iméstono breccias
in the talus deposits, tumbling from the hill.

the Walanae channel is flllEd with. flne textured materlal such
as silt and sand but not by gravel. : '

The top of the right of the hlll is hlgher than the top of the
left hill, about 130 meters in elevatlon, and forms steep cliff by
the coral limestone at the top. . The slope of the right hill is .
steep consisting of'sandstone._ Calcareous sandstone 1is not clear.
The terrace depesit and the river deposit extends over the flood
plain with the width of about 100 meters from the end of the steep.
slope to the right slde of the Walanae. No outcrop of the base

- rock is found along. the Walanae river- s;de at the proposed axis.

The geological condition of the proposed Wallmpong dam- 51te_
is shown in Pig. 9,5.
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7.2.1

DRILLING INVESTIGATION .

"During geclogical study of the Mong damsite, the Team requested
the government to make another test drilling investigation at the
Walimpong site for comparative study of subsurface geclogical con-
ditions, Three boring points were located on the survey line,
parallel at 50 metre downstream of the proposed dam axis. Each 50 m
depth is selected on the both bank slopes and on the riverbed.

Drilling No.l

The driiling point.was set at an elevation of 68.4 m on the
left bank slope.

Soft and plastic clay of chocolate colour is covering on the
surface with thickness of 4.3 m. It seems to be heavily weatherad
products of underlying claystone. An alternation of claystone and
siltstone develops below the depth of 4.3 m. Standard penetration
test value, obtained at every 3 m in the section 10 - 20 m depth,
are more than 50. Between depth of 24.0 m and 40 m, unit layer of
the alternation is rather thin, 0.2 - 0.5 m, fresh and grey to dark
grey colour, weakly and medium consolidated, being pulverized hetween
fingers. Four layers of thin limestone of less than one metre.

“thickness is intercalated at the section between 17,0 -« 30.0m

depth. Fossils of shell and bigger foraminifera and organic material
are contained in every portion cf the alternation.

Permanent groundwater table in the bore hole is 13. 0 m below
surface.

" Drilling No.2

Hole No.2 is drilled at an'elévation 35.29 m on the'flat terrace
at right bank side of riverbed. . '

River deposits occupies 10 m thickness from the surface, sandy
clay in upper 5 metres and sand and pebble in lower 5 metres. An
alternation of claystone and siltstone is underlylng below depth
of 10 m. Standard penetration. tests at every 3 m in the section -

~ between 12 m and 21 m depth, show N-value of 30 - 45, representing

weak or medium consclidation, Alternation below 22.5 m is thinly-
laminated, the alternation:is grey or dark grey in color and contains
fossil of shell and big foraminifera and organic materials.

Drilling No.3 .

Boring No.3 is located at an elevatlon of 87.03 m on the right
bank slope. - Superf1c1al 5 metre thick is limestone fragments of

. medium and bigger size and apparently to be a talus. . But it may be

weathered fragments derived from an exposed llmestone body nearby.

_It is recorded in .the ge01091Ca1 columner section as a part of lime-

stone. There is'a ‘less solidified sandy layer having penetration
test value, N = 10 - 50, in the section between 5.0 m and 10.7 m

IX - 15 .



depth. It is presumably a heavily weathered zone of underlying
sandstone,

An alternation of sandstone and claystone comes below the depth
"of 10.7 m. Sandstone layers are intercalated at sections 10.7 m -
19.0 m and 30.9 m - 47,4 m. The upper sandstone is-a little weathered
and. grey~chocolate coloured, being fragmental and moderately cemented.
The lower sandstone is fresh and black coloured, well cemented,
accompanying several thin layers of coarse-grained sandstone.
Claystone layer intercalated between sandstone layer is fresh -and
black, medium and weakly consclidated,  The alternation contains
many fossils of shell and bigger foraminifera and organic materials.

PERMEABILITY. OF FOUNDATION
Permeability tests under high water pressure were often failed
at rather shallow portion of the bore holes. Permeability coefficient

K'at constant water head in the hole were measured instead.

Permeability coefficient K is caleulated as follows:

. 0 I
= log = .

K I g T cm/sec

Q: poured water : - em3/sec.

L: measured length of bore hole . cm

H: total water head = = - .cm

r: radius of bore hole - ©em

In case of bore hole dlameter of 56 mm, 1 Lugeon is approx1—
mately correspondent to 1 x 10-° cm/sec

General permeablllty in the foundation rock is summerised’ as
follows'

{a) Permeability coefflclents obtalned by constant-waterhead method
‘ are mostly very blg, 1 - 4'x 1073, especially at the depth
13,0 - 30.0 m. in B. No.l, “The alternation contains thin -
intercalation of limestone and cannot be porous or cracky.
It is measured at the section below ground water level of -
~13.0'm. Big permeability value obtained in such a water-
- tight texture’ may suggests some . erroneous measurements.
Pressed contact of rubber packer would deform and break .the
wall of bore hole and induced pressure water would leak out
. through outside path of the packer, flowing out 1nto the
unsaturated layer above ground water level

Thus the permeablllty at the depth of 13 = 30 m may be far
"smaller than those measured’ value and may ‘presumably be similar
to those in the depth of 30 m ~ 50 m, where rubber packer is
set effectively. A bigger permeability was obsexrved in the _
sandstone layer at’ the depth of 13 m - 18 m, It shows coarser
texture of the sandetone compared w1th fine and compact texture
of the claystone. o S
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7.4

(b) Most parts of alternated formation show 20 - 30 Lugeon value
at the high pressure permeability tests.. In the process of
high pressure permeability test, Lugeon value rises suddenly
when increased pressure is applied., But no evidence was ob-
served that the wall of bore hole is broken by the high pressure.

GEOLOGICAL CONDITIONS OF.THE WALIMPONG DAMSITE

According to the geological survey by means of test drillings,
foundation of the Walimpong damsite consist of Plio-Pleistocene
formations; an alternation of claystone and siltstone (Mn) under
the left bank slope and riverbed, and an alternation of claystone
{Mn), sandstone (Sn) and coral limestone (Ln) under the right bank
slope. These alternation formation. is gently dlpplng from left
bank to right bank.

Ll layer

Ll is a coral limestone exposed on the top of the right bank
slope and its base elevation is supposed to be at an elevation
of 82 m, as proved by the test boring No.3. This layer is
same as that exposed on the top of the left bank slope in the

Mong Damsite. Tt is too much permeable and unsuitable for dam
foundation,

Sl layér

Sl is a sandstone exposed at the top of the steep slope on the
right bank slope, It is also found at the depth of 5.- 9 m in
the boring No. 3. It is a little weathered and rather loose in
consolidation. It is rather permeable, hav1ng rather high

K= 3.x10"% -1 x 10-3 em/sec., in the constant head permeablllty
tests. . . . .

Ml layer

It is. found at’ the. depth of 19 - 31 m 1n the- borlng No.3. It
does not crop out on the surface due to covering of surface
soil. It is black coloured in fresh conditions, fossmllferous,
and weakly to medium consolldated, hav1ng permeability of less
than Lugeon 20,

52 layer

s2 is exposed at the foot of the rlght ‘bank slope and observed
at the depth of 31 --47 m in the boring No.3. .Several thin
layers of coarse- gralned sandstone (less than 0.5 m thick) are
intercalated. It is black ~coloured and f055111ferous. Its
fresh faccies is well-consclidated. Permeability is 60 Lugeon
in the uppermost 3 m range, but mostly less than 10 Lugeon.
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M2 layer

M2 is an alternation of claystone and siltstone which is
developing under the left bank slope and under the riverbed,
extending to the lower part under the right bank slope., Total
thickness is moxe than 50 m. It is observed at test boring
No.l and No.2, and characteristic in fine lamination.

Under the left bank slope, several thin limestone of less than
1 m thickness are intercalated.. It contains fossil of shell
and foramifera and some organic materials. Its fresh faccies
are weakly or moderately consclidated, having standard pene-

" tration value 30 - 50, It decays into soft clay when heavily
weathered, Permeability tests in the M2 layer sometimes show
bigger value but, as mentioned in the above artlcles, true
permeability is presumed as 20 - 30 Lugeon,

POSSIBILITY OF DAM CONSTRUCTION

A fill-type dam can be built on the Walimpong site where an
alternation of claystone and siltstone M2 occupies most part of the
foundation, on conditions of special consideration in the design
and construction procedures as follows:

{a) Dam crest should be set below elevation of 82 m to avoid con-
tact with porous coral limesteone at the top of the left bank
slope.,

{b)  Heavily weathered cover of ‘the foundation rock should be
- thoroughly excavated and removed prior embankment of dam body._
Even fresh- alternation of claystone and siltstone (M2) has
‘soft intercalation of N = 30 - 50 in standard penetration value,
representing lower consolidation. Careful treatment of con-
solidation grouting: is necessary to increase bearlng strength
of foundatlon._ :

(¢) A part of M2 layer has highexr permeability. Supplementary
‘chemical grouting will be necessary in the M2 layer to 1mpr0ve
normal curtain groutlng of cement mllk

EMBANKMENT MATERIALS

‘Fine grain material for impervious core can be obtdined in the
weathered products and talus deposits on the claystone-siltstone
alternation on the left bank ‘slope. ' Coarse graln material. for random
£ill can be supplied from talus and river gravel deposits: around the
damsite. -In case rockfill type dam, a limestone hill, 3.5 km up- .
stream of the damsite can supply rock materials. - '
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'CHAPTER VIII  COMPARISON OF GEOLOGICAL' CONDITIONS
' IN THE MONG AND WALIMPONG DAMSITE

COMPARISON OF GEOLOGICAL CONDITIONS.

Foundation rocks in the Mong and the Walimpong sites are both
composed of Plio-Pleistocene alternation of claystone, siltstone,
sandstone and limestone. The sequence and composition of stratifi-
cation are characteristic in each site,

{(a) 1In the Mong damsite, unit layer of silstone, sandstone and
limestone are repeatedly bedded with similar thickness, 1In
the walimpong damsite, on the other hand, claystone and silt-
stone members occupy must part of the alternation. Sandstone
member is 1ntercalated as a minor member. There is no thick
limestone.

(b) Consclidation of fresh rock in the foundation of the Mong
damsite is rather better than that of the Walimpong damsite.

{c) General permeabilities in two damsites are almost evenly matched.
But the Walimpong site is more preferable because there occurs
‘no porous limestone layer.

(d) Coral limestone which are exposed at upper abutment slope in
the both damsites would restrict the height of dam crest,
because of their porosity. These limestone cccur at an eleva-
tion 68 m in the.Mong damsite and 82 m in the Walimpong damsite.

(e} Availability of constructlon materlals around the two damsites
: is almost similar.

_Summarizing above mentioned conditions, the Walimpong damsite
has more favourable conditions than the Mong damsite, because the
former is mostly occupied with claystone and siltstone and contains
no sizable limestone which might cause groundwater leakage.

CONCLUSICN

Preliminary rough comparison in this stage shows that geological
conditions in the Walimpong damsite is more favourable for dam
construction than those of the Mong damsite. Nevertheless, there
are some problems to be solved in further detailed investigations,

. {a) A number of test boring should bé drilled.around fhe proposed

~dam ‘axis to. investigate. further extension of subsurface
. structure of. foundatlon rocks.,

{b) .Espec1ally, bearing strength and permeablllty of the alternating

" rock formation are most important for foundatlon treatment
program. Detailed feature of these’ qualities in the foundation
should be thoroughly studied by subsurface investigation.
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{c} Bearing strength of foundation undér.the appurtenant. structures,
such as overflow gates and energy dissipator structures of
spillway, should alsoc be carefully studied to establish suffi-
cient treatments. ' :

(d) Detailed gquality and quantity survey of embankment material
: should be carried out to set suitable borrow pit, quarry site
and reasonable transportation.
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CHAPTER IX GEOLOGICAL CONDITIONS OF INTAKES AND DAMSITES

The geolegical inveetigation were carried out on the intake and

- damsites of the proposed irrigation development projects by means of

surface exploration. The general geology of the sites is described
hereunder. . :

LANGKEMME INTARKE WEIR SITE (SEE FIG. 9.8}

Two alternative sites for an intake weir are conceived in view
of topography on the Langkemme river; upstream site and downstream
site. The upstream site is located 5.5 km upstream of the confluence

"of the Sero river. The alternative site is selected 200 m downstream

from the upstream sxte

The upstream site is in a canyoh where an existing boulder dyke
intake is present.

The left abutment rises on a very steep slope for more than 300
meters. Though the slope is mostly covered with soil, the base rock

- is assumed to be well cemented tuff breccia by some outcrops and

tumbllng rock blocks.

‘The right abutment rises on a.cliff for about 10 meters, becomes
a moderate slope: and, then upward, ascends a very steep slope for
more than 200 meters. On the cliff crops out well cemented tuff
breccia which shows wide spacing vertical joint system. Tumbling

‘down of rock blocks with a few meter dimension separated from joints
- may be foreseen even though it happens rarely.

The river. bed is covered with andesite boulders and large. tuff

~breccia blocks which tumbled down from the cliffs of both banks.

The thickness of andesite boulders is expected to be 2-3 meters
overlying the base-rock'of Well'cemented tuff breccia.

The Slte w111 be suitable for weir constructlon, however pro-
tection work is to be taken in account of for the intake structure

. and conduit canal along the foot of steep slope against tumbling
*down of rock blocks.

- As for the downstream site, the left abutment rises on.a steep
slope for about 10 meters and then on a gentle slope. The slope is
also formed of well cemented massive tuff breccia. Top soil and
scree overlie the base rock of the tuff breccia thinly on a steep
slope, probably less than 1 meter, but rather thick on the gentle

: slope._:.

The river forms a deep pool at the site, so that deposits could’
not be observed. However, the well cemented massive tuff breccia
is to occur at the bottom.

The right bank shows a steep.slope formed. of the well_cemented

. tuff breccia. Top soil and scree seem thin on the slope. Minor

talus deposits occur at the slope foot..
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The tuff breccia is well consolidated though having a moderate
spacing joint system, The downstream site is also suitable for
construction of a high concrete made weir.

BILA INTAKE WEIR SITE (SEE FIG. 9.9)

The intake weir is sited 9 km upstream of the confluence of the
Kalola riwver.

The left abutment of the site rises on a steep slope for about
25 meters on which an alternation of cemented mudstone and conglo-
merate probably of Pliocene deposits crops out in places.  Top soil
and weathered materials to be removed are presumed to be thin.

The river forms a. pool, probably eroding the base rock of the
said alternation. Boulders of hard rock of gneiss, schist, sand-
stone, andesite are deposited immediately downstream of the proposed
site., Silt deposits are seen at the right side of the river channel.

The right abutment rises on a steep cliff of a terrace for
about 8 meters and is topped by a flat plain of the terrace which
is about 200 meters in width and formed of uncemented massive soft
silt -and. of partly basal gravel. Further to the right occurs a
gentle slope of a hill formed of the base rock of the alternation.

The fixed type concrete weir can be placed on the bhase rock at
the present river channel. However, careful foundation treatment
will be required in consideration of poor shearing strength of
mudstone, specially weathered zone, and permeable conglomerate.beds
since such base:.rock does not seem sc well cemented. '

In addition, the embankment on the terrace is to have'a suf-
ficient cutoff to a firm base rock agalnst leakage through uncemented
silt of the terrace deposmts.

SANREGO INTAKE WEIR.SITE (SEE FIG 9.10)

The lntake weir 51te is- selected on the Sanrego river .15 km
upstream of the confluence of the Walanae river. :

The left bank of the intake smte shows a Cllff for about 18

. meter formed of the alternation of cemented mudstone and sandstone

of Tertiary with N 40° - 60°E in strike and B8°W (upstream direction)
in dip, and unconformably- covered by well cemented massive tuff
breccia. Tumbllng blocks . of tuff breccia are. present at its foot.

The ‘river bed is partly covered wrth cobble and boulder of
andesite and llmestone, and partly formed of outcropping sandstone.
At the right side of the stream channel a pool are present, probably_
along weak zone of the base rock.
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9.5

‘The right bank is formed of alluvial terrace around three
meters higher than river bed. Further to the right around 70 meters
from the river, a gentle slope occurs over that alluvial terrace.

The terrace is composed of cobble to boulder of andesite and lime-

stone probably overlying the alternation of mudstone and sandstoeone.
The thickness is presumed to be about 5 meters or so. On the gentle
slope weathered sandstone crops out in places below top soil.

The proposed site will be suitable for construction of fixed
type concrete weir. However, careful treatment will be needed on
weak zone along the unconformable contact between the alternation
and tuff breccia. Cutoff work is required through the terrace to
a depth to the firm foundation against leakage through terrace
deposits and an assumed fault,

LAWO INTAKE WEIR SITE (SEE FIG. 9.11)

~ The intake weir is proposed to construct 0.6 km upstream of the
road crossing near the Lawo water level gauging station.

‘The left abutment of the site rises on an alluvial terrace, on

- a steep slope for about five meters and then, on a gentle slope

upward. The slope will consist of hard andesite rock covered with
thin talus deposits. The thickness of such talus and weathered zone
to be removed for eventual construction is prcbably 2 - 3 meters.

‘On the river bed firm andesite crops out in places. Andesite
boulders covering partially the base rock of-andesite will be less

3than 1 meter in thickness,

The rlght bank is. formed of gentle slope of talus and gravel,
and then, steep slope of an andesite rock mass. The thlckness_of

--overburden will be 2 -5 meters.

' The andesite base rock is massive and hard, The  proposed site

. is quite adequate for construction of a fixed.type concrete weir.

‘ BOYA INTAKE WEIR'SITE'

In order to irrigate the project area of 10,000 ha, the rise
of the water level to 30 m in elevation is required at the intake
site.- As the result of the investigation, no better alternative
site can be found out near the existing Bulu Cenrana intake weir
site. It is recommendable that the exlstlng weir is raised up to
the- requlred Jevel,.

"'The present existing weir is compléﬁely.placed on a outcropping

" firm rock ‘and the site is the only place that can provide firm

foundation to all the weir base, where the base rock of cemented
sandstone and mudstone rises as a low ridge crossing the river.
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At immediately up and downstream of the existing weir site,
both banks consist of terrace. formed of massive soft silt. On the
river bed the cemented sandstone outcropping at the apron plunges
1mmed1ately under river bed gravel toward downstream.

GILIRANG DAMSITE (SEE FIG, 9.12}

- The damsite is proposed in a narrow gorge of the middle reach
of the Gilirang river dlssectlng hill masses of Pliocene formation.

The reservoir area is underlain and enclosed by,the alternation
of cemented mudstone, sandstone and conglomerate. Therefore, the
reservoir will be water tight. A minor scale. land slide was caused
on a gentle slope of a hillside in the reservoir area, however, no
successive rapid fall could not be expected because of low dip of
the sliding mass but gradual slide down may be presumed. Such a land
slide will not cause considerable difficulties in preparing dam con-
struction because of little scale. :

The left abutment of the damsite rises on the moderately steep
slope, then, become gentle slope .upward. The slope is commonly
covered with top soil and scree overlying the base rock of the
alternation of cemented mudstone sandstone and conglomerate.

* The gravel of andesite covers the river bed probably with 1 to.
2 meters in thickness overlying the said alternation. Such base
rock .crops out at the left side of the river channel, with N 20°E
in strlke and 7°N .in dip. -

The right bank shows a steep cliff for about 35 meters and is
topped by a flat -ridge. - The weathered conglomerate crops out on the
cliff while minor talus. deposits. are seen .at the foot of that cliff.
The narrow round shaped ridge is covered with top 3011, probably 2
to 3 meters in thlckness.

The proposed 51te w111 permlt to place a f111 type dam with
high water level, at maximum, of SO meters above mean sea level.
The base rock is to be more studied, speclally on permeability of
oonglomerate. Excavation of the slope in eventual constructlon is
to be carefully made agalnst sliding.

PADENGANG'DAMSITE {SEE F1G, 9.13)

Y damSLte is seleoted at the canyon in the Padangeng rlver,
I km southwest of the v111age ‘Tajuncu. - :

"The left abutment rlses on. .a steep Cllff for . about 35 metersf
where andesite and andesitic tuff breccia crop out in places. The

~eliff is topped by a flat plain.  Top s0il and scree seem thin

through the left abutment.
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The river bed is covered with andesitic gravel with thickness
of ‘around 1 meter overlying the andesitic . base rock.

The right abutment is formed of a narrow. ridge consisting of -
andesite. The overburden on ridge slope is thin, however, talus

deposits occur at its foot with a thickness of around five meters
or soO.

The andesite and tuff breccia rock are well cemented and moder-
ately jointed, however, such joint seems in general to be close
contact and rock mass will have sufficient strength. The fresh base
rock mass will provide a suitable foundation for a concrete grav1ty-
dam and for a filltype dam, after grout treatment.

- CENRANAE PUMP STATION SITE

The Cenranae pump station is conceivable at the southern edge
of Sengkang on the left bank of the Cenranae river.

The alluvial flood plain lies along the Cenranae river. -The

‘geological investigations by means of Swedish soundings and cone

penetration tests were carried out along the river course. The.
results indicate that the Cenranae river bed is mainly composed of

‘very soft silt with the standard penetration values of 0 to 3.

This layer extends about B to 9 m in depth below the ground surface.
No lithological condition of this layer is well known, however, N
value of the base layer will range from 6 to 13. If the pump sta-
tion is constructed near the rivexr, the plle foundatlon wmth more

'than 10 m. in depth will be requlred.

On the north of the confluence. of the Cenranae and the Walanae
rivers, the hill which is underlain by mudstone is located. BY
constructing the inlet channel near the hill, the pumplng station
will be founded on the bed rock

BATU PUTE RIVER DAMSITE

The geclogical investigation was conducted to £ind the desirable
damsites. on the Batu Pute river, to 1rrlgate the area of about
6, 000 ha. :

The topographically conceivable site for dam is located about’
4 km west of the village of Tanabatue and immediately downstream of
the confluence of a tributary. It is presumed on the geology around
the site that a thick cemented welded tuff develops widely along the
river bed underlying a well cemented tuff breccia which crops out at
the hill tops.

The left abutment of the site rises on a waving surface of
moderate steep slope of talus deposits containing many fresh blocks
of welded_tuff.”'Abcve the talus deposits at around 200 meters in
elevation occurs a cliff of tuff breccia. At an outcrop below the .
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talus deposits tuff breccia is intensely cracked. An open crack is
seen at a part on the top of the talus deposits. This suggests

that the talus deposits has been formed by a land side, probably in
the cracked .and -weathered welded tuff and that the slope is placed

in the condition of jeopardy. The height. and width of such dangerous
slope are around 50 meters and 150 meters, respectively,

Boulders of andesite and limestone rest on the river bed pre-
sumably with 5 meters covering tuff breccia. At the left side of
the river channel, blocks of tuff breccia of the talus are present
at the proposed site, while, a mass of welded tuff crops -out under
a gully immediately downstream of the site. Besides, at the right
side, the welded tuff crops .out along the river channel showlng
cubic joint system. :

The right bank is formed of a steep slope of a ridge end for
about 100 meters. The ridge consists of welded tuff and the over-
lying well cemented tuff breccia. The boundary between them is
probably located at around 190 - 200 meters in elevation. Top soil

and scree cover the slope, probably with 3 meters or less in thick~
ness,

The fresh base rock of both welded tuff and tuff breccia will
provide a firm foundation for a concrete gravity type or a rockfill
type dam after grout treatment, so the right abutment and ‘the river
bed will be favorable for the dam construction. However, the left
bank slope. can not be considered a safe abutment because of fear
of land slide,” Such talus.deposits and cracky zone .of welded tuff,
with enormous volume are to be removed and disposed for eventual
construction of a.dam. Fault zones are to be treated if they are
present. It is doubtful that the dam which is required to have
such great treatment is economlcally constructed at this: stage..

As for an alternatlve site locatlng 1mmedlate1y downstream
from the above mentioned site, it is also not recommendable' for dam
construction even though topographic and geclogic condition of the-
alternative site may be suitable, because of fear of overtopplng of
waving water to be caused in case of rapld landslide.
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Table 9,1 (1) Investigated Points of Sounding Test

Location
No. Name of River (l/gﬁ?ooo) Latitude Longitude 2i?ia3§ ‘Method
1., Cenranae UJUNG : 94.1 25.7 Tawaroe S8~Test
2, Cenranae POMPANUA 83.9 o 32.2 Pémpanua 55-Test
3. Cenranae SENGKANG 7.8 . 38.4 Lapaccecci SS5-Test
4, éenranae_ | SENGKANG - 71.8 38.6 Lijung Baru SS-Test
5. Cenranaé " . SENGKANG f0.6 40.3 Madukelleng  55-Test
6. Ceriranae ' SENGKANG 70.0 | 40 .3 Tonvongeng SS-Test
7. Walanae | SOPPENG 67.2 - 33.2 Canru | §S~Test
8. Walanae SOPPENG 30.1 .22.1 Watan Lompulé SS—Test
9. Lake Tempe _TANCUNG 68.7 29.8 Tancung SS-Test
10. Lake Tempe BATU BATU 22,7 42,3 Batu-Batu S8-Test
11. Bila ] - TANRUTEDONG 32.4 68.2 Tanru Tedong SS-Test
12. Bila | TANRUTEDONG 29,5 58.4  Tokkade CP-Test
13. ‘Lake éidenreng D. TEMPE . 24,2 53,6 Lautang . CP-Test
14, iake Sidénreng'_?ANGKAJENE R .17,8 o 65.0 ‘Eﬁpaéae': SS—Teét
15, Lake sidenreng"pANGxAJéNE 4.4 58,2 Teteaji SS-Test

16, Lake Sidenreng - D, TEMPE 21.3 50.6 ‘Wattae - SS-Test

" Remarks: SS—TeSt:' Swedish Sounding Test
.CP-Test: Cone-penetration Test -
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Table 9.1 (2)

Investigated Points of Sounding Test

Location

No. Name of River . (1/22?000)- Latitude Longitude S?Tia:: Method
17. Cenranae - SENGKANG 72.6 38.0 Lempo Ss;fest
17.1 SENGKANG CP~Test
17.2 'SENGKANG CP-Test
18, .Cenranae SENGKANG 70.1 40.4 Mﬁdurolleng_ S5-Test
18.1 SENGKANG . CP-Test
18.2 SENGKANG CP-Test
19.  Lake Tempe  BATU~BATU ~ 30.0 35.75  salopokko  SS-Test
19.1 BATU-~BATU CP-Test
19.2 BATU-BATU CP-Test
20.  Lake Tempe  BATU-BATU  30.4 35.5 salopokko = SS-Test
20.1 BATU-BATU CP-Test
20,2 BATU~BATU '.CPATest .

- él. ~ Lake Tempe D. TEMPE 27;75. '53f6  Tandpng_ .:Sé—Test
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N-value

Table 9.2 (1)
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Table 9.2 (2)
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‘Table 9.3 Resulﬁs of Water Pressure Test at Mong Damsite

‘Dr. . : Max,

No. Depth Type Lugeon Pressuré | Geology
1. 8-10 D  Broken 4-6 kg/cm? Lmst weakly-C. porous cracky
10-15 A %0 - 0.2 Imst, slst weakly~C. porous cracky
15~20 A 60 0.5 _  C-5.5. weakly-C. porous
20-25 B 30 3 ¢~5.5.; slst, poorly-C. sticky
Lmst
25~30 B 20 . 5 : . Lmst, slst, Qeakly—cp sticky
_ o 5.8, B
30~35 C 7 10 : 5.8., slst weakly—C. sticky
35-40 A 60 1 ' slst; Imst  weakly-C. sticky fragment
40-45 A 80 1.5 . Lmst well-C. fragment
45-50 C 10 10 - Lmst, slst well-C. porous
2, 11-15 ¢ 1 3 $.5., slst un-weakly-C.
16-20 B 30 1.2 slst weakly-C. sticky-platy
20-25 B 15 4 glst weakly-C. sticky-platy
25-30 B 30 2.6 s.8./ cemented fragment
30-35 D Broken 3-8 8.5, - slst  cemented sticky-fragment
35-40  °'C 3 10 c-8.8. cemented sticky porous
40-45 ¢ 5 8 slst-C-8.5. . weakly-C. sticky fragment.
45-50 ¢ 7 9 | C-S.S. Lmst cemented sticky fragment
3, 5-10 A 100 0 . C.8.8./ o weafhéred poorly-C.
o : o ‘ _ - porous
'.10-15_ A - ‘80" o) slst, Lmst "weathered un-C. porous
~15-20 A  70 0] slst B weéﬁhered un-C.
20-25 B 20 3.5 . s.s.  un-well=C. sticky
25-30 © C 0 6 $.8., C-§.8. well-C. sticky
30-35  C 10 6 €-8.5., S.5. well poorly-C
35~40. Not - injected _ -sist o  weak1y—C. massive
40-45 c R 6 slst. cemented massive
45-50 C 7 _*'ﬁ's' _ slst;_s;s. | well-C. sticky

*1 Lmst - 1imestone, slst - 'siltstone
5.5. - sandstone, C-S.S. - calcareous sandstone

*2_ [weakly) ~C ~ {weakly) cemented
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Table 9.4 (1) Results of Water Pressure Test at Walimpong Damsite

32: Depth - Method Iu or K Prgzzare Geology

1. 0-5 cont~M K 1x 106 = 0.3 Clay
11-13 " Lu-M - TIm 34 : 0.3 Claystone
'13-16  Cont-M K 3.5 x 1073 1.3 Claystone
16-19 Cont-M K. 2.5 x 10-3 1.3 Claystone
19-22 Cont-M K 3.6 x 10-3 1.3 - Claystone
22-25 Cont-M K 5.0 x 10-3 - 1.3 Claystone (partly limestone)
25-28  Cont=M K 8,8 x 104 - 1.3 Claystone (partly limestone) -
28-31 Cont-M K 1.0 x 103 1.3 Claystoné; siltstone
31-34 - Lu-M ' Lﬁ 1.0 . 4.5 Alternation of claystone

' . ' and siltstone .

34-37  Cont-M K 1.3 x 10-3 1.3 Alternation of claystone
' : and siltstone _
37-40  Lu~M Lﬁ 40 - 0.9 Alternation of claystone
' . and siltstone :
40-43 Lu—M. - Lu 39. 0.9 Claystone
43-46 - Lu-M  Lu 24 2.0 Claystone
47-50 Lu—M_  "Lua <1 | 6,0 . B8iltstone |

2. 10-12 Cont-M K 1.2x 1075 1,0 Claystone .
12-15 Cont-M K 1.7 x 10-3 1.0 Claystone
15-18  Cont-M K 8.1 x 104 1.0  Claystone
18-21 Cont-M K 5.0 x 106 1,0  .Alternation
22-24 Lu-M  Lu <1 1.3 . Alternation
24-27 Lu-M  Lu 30 - 2.1 Alternation
27-30 LuFM Lu Zb 3.6 Alternation
31-33 Lu-M . Iu 3 3.6 Alternation
33-36 Lu-M Iu 21 5.1 ' Alternation
36-39 Lu-M  Lu- 30 . 5.2 Alternation
39-42 Lu-M w15 - - 5.2  Alternation
42-45  Tu-M w15 2.1 Alternation
45.5 . | S
-47.5 ~Lu-M = Lu 1 . ..92.6  Alternation

49-50 Lu-M  Iu 3 6.6 - Alternation - -
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Table 9.4 (2) Results of Water Pressure Test at Walimpong Damsite

3;:_ Depth Method v or K Pr:Z:ére Geology
3. - 0-3 Cont-M K 8.8 x 106 0.2 ‘Talus
3- 6 cont-M K 3.7 x 1004 0.4  Talus
6- 9 Cont-M K 4.6 x 1076 0.9 sand
'9-12  Cont-M K 2.5 x 10-3 0.4  Sand and sandstone
12-15  Lu-M Lu =~ 90> 2.2 Sandstone
15-18 - Cont-M K 1.0 x 10~3 1.8 Sandstone
- 18-21 Lu~M Lu 15 5.6 _ Sands, claystone
21-24 | Lu-M Lu 20 6.6 Claystone
24-27  Lu-M - Lu 5 4.9 Claystone
- 27-30 Lu-M Lu <1 ' 6.0 Claystone
30-33 Lu-M Lu 60 2.0 Sandstone
33-36 Lu~-M Lu 10 3.3 Sandstone
36-39 Lu-M Lﬁ 10 4.7 Sandstone
39-42  Lu-M Im -~ 1 ~ 8.5 Sandstone
42-45 Lu-M Lu 5 7.8 Sandstone
" 45-48 . Lu-M Lu .‘5  .7.2_ - Sandstone

'48-50. . Lu-M ta 15 ' 8.0 Claystone

Cont~M: Constant head method

Tu-M : Lugeon method - _
K : Coefficient of permeability cm/sec
Im . : Lugeon value X/mih/m. _ :
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RECORDS OF WATER PRESSURE TESTS

AT MONG DAMSITE

IX - 34



PROJECT

RECORD OF WATER PRESSURE TEST

“ Oemtral South Sulawesi Water Resources 'Dep

e e T T

L

Ce e

LOCALITY MONG DAMSITE,RITHT BANK i
BORE-HOLE No. %1 —1 GROUND WATER LEVEL 9.00  beloweL
DEPTH SECTION | HOLE |SUPPLIEDWATERPRESSURE| cratic HEAD |PRessure cAucE| TOTAL HEAD WATER LEAKAGE CALCULATING CONST| o CORFFICIENT OF | |\ oo
DATE : LENGTH‘ RADIUS PRESSURE HEAD ~ IN HOLE . HEIGHT Hp+Hs+Hg %I_Q-XE%XT:IORL H PERMEABILITY |
: m A IV, .
m— m L an roem P tg/cm? Hp e Hs em Hg em H | Q ¢/min Q a?/min C min/an-aec /min] K=Q/RXCaa/sec | Lu=Q/L-Hx10*
17 MAR 8 — 10 200 |gr =56 2000 600 75 28758 2800 565 X 10-5 591 X 10-8 5.2
1979 4 4000 600 75 4875 18200 220 X 10-¢ 19
8000 600 75 6675 ' break
179, MAR| . 10 — 15 500 5.6 0.2 200 600 50 850 41800 274 X 10-5 134 X 10-8 98
18/MAR 16 — 20 500 5.8 0.5 500 930 90 1520 48000 274 X 10-5 885 X 10-% 63
20,/MAR 20 — 25 500 58 2 2000 930 119 3049 54800 274 X 10~5 492 X 10-% 36
3 3000 930 119 4049 85000 440 X 104 32
2 2000 980 119 3049 40200 861 X 10-4 26
21/MAR| 25 — 30 500 58 2 2000 850 100 2950 26300 274 X 10-5 244 X 10-%| 18
3 - 3000 850 100 | 3980 41300 286 X 10-4| 21
5 5000 850 100 5950 62700 289 X 104 21
s 3000 850 100, 3950 45000 812 X 10-4 23
2 2000 | 850 100 2950 28000 260 X 10-4 19
22,MAR| 30 — 35 500 56 3 3000 900 107 4007 1900 274 X 10-5 .30 X 10-5 0.9
- ' 8 6000 900 107 7007 2700 L0868 X 10°5 . 0.8
10 10000 900 ‘107 |11007 38300 0.568 X 10-5 )
6 6000 900 107 7007 6900 270 X 10-5" 2
3 8000 900 107 4007 3900 26867 X 105 2
22,/MAR 35 — 40 ‘500 5.6 1 1000 900 163 RO53 83400 274 %X 10-5 B.486 X 10-4 82
24,/MAY 40 — 45 500 56 1 1000 200 100 1300 52700 274 X 10-5 | L11 X 10~3 81
15 16500 200 100 1800 765700 L15 X 10-8 | 84
1 1000 200 . | 100 ! 1800 _ 53100 112 X yp-38 82
- A - _ T b PO . : ' —— P o e - RS . .-....--—-—-*-—--..___;_____....__
|2 MAY 45 — 5¢ 500 5.6 3 3000 i 1900 ) 75 L8175 - 19000 274 X 105" 184 x 10~-4|. 12
: PRI N R . oo L _— ] - ]
6 - 60600 .- 100. 75 ' 81785 38000 : 146 X 10-4| 11:




RECORD OF WATER PRESSURE TEST

~ PROJECT . Qentral South Sulawesi Water Resources Dep LOCALITY MONG DAMSITE ., RIOGHTBANK
BORE-HOLE No. M1 -2 GROUND WATER LEVEL n o
- DEPTH SECTION | HOLE |SUPPLIED WATERPRESSURE| sramic HEAD [pRessurE GAUGE L0 AL HEAD I L EAKAGE | LCULATING CONST| o COEFFICIENT OF | oo
DATE _ LENGTH | RADIUS { pRESSURE HEAD IN HOLE HEIGHT Hp+Hs+Hg. %M&,x‘thl H PERMEABILITY
. i . ¥
m— L o r em P kg/an? . Hp Hs o Hg o H em| Q ¢ /min Q a¥/min C min/om-see an?/min K=Q/HXCemfsec | Lu=Q/L-Kx10*
45 — 50 500 5.8 10 10000 100 75 10175 44500 . 295 X 1970 120X 109-% 8.7
(cont) 6 6000 100 75 61765 32500 ' 144 X 10-4 11
3 83000 100 75 8175 22800 L97 X 1079 14

SOV VRIS S
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RECORD OF WATER PRESSURE

-y
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Lon s

V. TEST
PROJECT Oentral South Sulawesi Water Resowrces Dep " LOCALITY MQNC{ DAMSITE . LEFT BANK R
BORE-HOLE No. M2~ 1 B GROUND WATER LEVEL  215m  beloW GL o
DEPTH SECTION | HOLE [SUPPLIEDWATERPRESSURE| gru1ic yEAD [pRessiRE Gavar] TOTAL HEAD wnén LEAKAGE | -CULATING CORST) g COEFFICIENT OF | /.. ov UNIT
DATE . LENGTH | RADIUS | pRESSURE.]  HEAD IN HOLE .__,_Hmm Hp+ Ha + Hg _ _ __%J.!_ngax%,wl? R PERMEABILITY
m— m L e r o P ig/cm? Hp ‘Hs  em He em H eaf| Q ¢/min Q @’/min C min/cn-see|  om?/min] K=QHXCawlsec | Ly=Q/L-Hx10*

14/MAR] 1180 — 1500 340 Zr=1dg 1 1000 750 108 1858 poo 85 X 10-5 170 X 10-5 14
1979 2 2000 750 108 2858 400 470 X 106 0.4
3 3000 7560 108 3858 1000 9.07 X 106 0.8
2 2000 750 108 2858 650 .96 X 10~ 0.7
1 1000 750 108 1858 300 665 X 100 0.5
15/MAR| 1600 — 2000| 400 |sr = 58 0.4 400 1200 185 1785 19400 328 X 1078 867 x 10~% 28

0.8 800 1200 135 2135 25400 390 X 10-* 3.0

1.2 1200 1200 135 2535 33000 427 X 10-% 33

08 800 1200 1356 2135 27400 421 X 10-4 32

0.4 400 1200 185 1785 18400 848 X 10-% 27
15/MAR{ 20.0 0 — 2500 500 56 1 1000 1200 180 2380 1000 274 X 10-5 115 X 10~5 . 0.8
' 2 2000 ‘1200 18¢ 33880 1200 9.73 X 10-8 0.7

3 3000 | 1200 180 4380 16200 101 X 10-% 7

2 2000 1200 180 3380 18400 109 X 10-* 8

. 1 1000 ‘1200 180 2380 5200 599 X 10-5 4
F X 3000 1200 180 | 4880 24900 L56 X 10-% R
' 4 4000 1200 180 | 5380 39400 201 X 10-4 15
8 8000 1200 180 4380 30000 188 % 10-% 14

18/MAR| 2500 —3000]| 500 56 1 1000 1750 210 2960 14200 274 %X 10-5 L31 X 10-% 10

| B | 2000 1750 210 3960 33500 - 232 X 10—+ 17

2.6 2800 1750 210 4580 34700 209 X 10-4% 15

2 2000 1760 - #510 8960 27500 L90 X 10-4 14

1 1000 1750 510 | 2960 12600 L17 X 10-% 9
20/MAR| 80.00 — 3500 500 5.6 1 11000 208 0 7'_5—6"%—_“3130 660 274 X 105 578 X 1078 04

| s | weo0 | soso o w0 [ewae | |Taveo | o rarxaemsl o
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PROJECT

RECORD OF WATER PRESSURE TEST

Central South Sulawési Water Rsaou.rues Dep e - LOCALITY. . .."i ONG _I?AM'SJ_T_I_E__M o o
BORE-HOLE No. S 2—2 | | GROUND WATER LEVEL o e
DEPTH SECTION | HOLE |SUPPLIED WATER PRESSURE| grymic HEAD [pressune Gauae] 10T AL HEAD | o o LEAKAGE |- ULATING CONS_T' 8 COEFFICIENT OF |\ \\coon uNIT
LENGTH | RADIUS [ pRESSURE HEAD ~ IN HOLE HOGHT | Wp+HatHe | %’F—ax%}"l}?!?% H PERMEABILITY
_ m— L em rem P kg/cot Hp | Hs om Hg  om H ol Q ¢/min|  Qund/min C min/em-sec|  omt/min] K=QHXCalsec | Lo=Q/L-HXI0!
21, MAR 36 — 40 500 5.6 3 3000 1900 145 5045 2900 274 X 105 158 X 10-5 1
6 5000 1900 145 BO4G | s200 | 148 % 10-5 1
10 10000 1900 145 12045 |7 19800 i 450 X 1025 8
6 6000 1900 145 8045 13300 453 X 10-5 3
3 83000 1900 145 5045 6300 842 x 10-5 2
22/MAR. 40 — 45 500 5.6 3 30'00 1920 95 5015 5400 274 X 1075 295 X 10~ 5 2
6 - 6000 1920 95 8015 24400 834 X 10-5 8
8 8000 1920 95 10015 26400 7.22 X 105 5
6 6000 1920 95 8015 19800 677 X 10-5 5
3 3000 1920 95 5015 11800 8.45 X 105 5
23 MAR| 45 — 50 500 - 58 3 3000 2150 16 0 5310 10200 274 X 1079 526 X 106 4
8 6000 2150 160 8310 24200 ' 7898 X 10-5 8
9 9000 2150 160 11810 37800 916 X 10-5 7
6 8000 | .2150 | 160 8310 20800 879 X 10-5 5
3 8000 2150 160 5310 10400 585 X 10-5 4
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PROJECT

RECORD OF WATER PRESSURE TEST

Oentral South Sulawesl Water Resources Dep

LOCALITY

MOSG DAMSITE -
BORE-HOLE No. M 3 —1 GROUND WATER LEVEL
e | 0o | TERERY | e [ | o | o [ | e uewe (St g | OB waceow vor
SSURE HEAD | HEGHT | Hp+Hat+Hg - o Xgp X Tl
- m— L om T o P kg/ca? Hp Hs o Hg H o] Q ¢/min Qe?/min C ﬁin/m-uq cat/min] K=QHXCaftec | Lo=Q'/L-HXI0*
30MAR| 50— 100 | 500 |ar =74 0 0 750 100 - 850 55000 26 X 1075 ‘168 x10-% 129
1979 ' : o
30,MAR 10.0 — 150 500 L% B 0. 0 _1250 170 1420 7 55500 28 X 10— 5§ 102 X 10-3 78
' 0 0 1250 170 1420 85500 L20 X 10-3 92
s1,MAR| 150 - 200 500 7.4 0 1480 50 1480 50400 26 X 10-5 885 X 10~ 4 68 -
0 1430 50 1480 57500 101 X 10-3 78
1/APR| 200 — 250 | 500 |zr=56 1 1000 2297 130 3427 13200 295 X 10-5 108 x 10-4 8
2 2000 2297 130 4427 53000 328 X 104 24
a5 3500 2397 130 5927 55800 258 X 10-4 19
2 2000 2297 180 4427 40800 251 X 104 18
1 1000 2297 150 3427 5800 464 X 108 3
1/APR[ 250 — 80,0 500 56 2 2000 2297 150 4447 14900 | 275 X-10-% 918X 1075 7
| ' 3 3000 2297 150 5447 27100 136 X 10-4 10
8 6000 2297 _ 150 8447 48400 SL67 X 10-% 11
3 3000 2297 | 150 5447 37500 189 X 10-4 14
oy 2000 2297 | 150 | 4d4ay 29000 L79 X 104 13
2/ APR 300 — 350 500 5.8 2 2000 32590 1060 5350 1200 2956 X 10-5 615 %X 1906 0.4
‘ 3 3000 3250 100 6350 2050 ' 884 X 109 0.6
6 6000 3250 100 9350 44800 134 X 10-4 10
‘3 3000 ‘3250 100 6350 11500 496 X 10~5[ 4
o 2000 3250 100 5350 9700 497 X 10-5] 4 .
3/APR|. 350 —400 | 590 56| < -~
4/APR| = 4.0.0 — 450 500 5.6 1 1000 3400 200 4600 2630 275 %X 105 157 X 10-5] . 1
3 3000 3400 | 200 6600 2650 110 x 10-5] 0.8
. 4000 3400 | 200 7600 2810 101 X 10~5 0.8
6 " 6.000 400 -’“E’ 9600 4870 ; 139 X 10-5] 1
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RECORD

WATER PRESSURE TEST

"PROJECT Central South Sulawesi Water .Resourc es Dep LOCALITY MONG DAMSI T E i e
BORE-HOLE No. M8 —2 GROUND WATER LEVEL
_ DEPTH SECTION| HOLE |SUPPLIED WATERPRESSURE| 1umyc uEAD |pRessure cAuce| TOTAL HEAD WATER LEM—(AGE CALCULATING CONST, Q COEFFICIENT. OF L UGEON UN]T-
R P A R S U RV SR _ : 7y 60 L K¢ | :
m- L em r em P %g/cmt Hp  om Hs P He o H al Q ¢ /min Qhan®/min C min/am-see]  eml/min| K=QUHXCafsee | Lu=Q'/L-HXI0*
4 4000 3400 200 7600 3590 ' 129 X 10-5 0.9
3 3000 3400 200 6600 6000 249 X 10-5 2
1 1000 3400 200. 4600 5000 298 X 10-° 2
5/APR 450 — 500 500 586 3 3000 3380 200 6580 1370 294 X 10-5 570 X 10-6 0.4
' 8 6000 3380 200 9580 12870 854 X 105 3
9 9000 3880 200 12580 44100 9.61 X 109 7
6 6000 3380 200 9580 82500 930 X 10-5 7
3 3000 3380 200 6580 17400 7.25 X 105 5
S L TR I
IR [T - — i
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.RECORDS OF WATER PRESSURE TESTS

AT_WALIMPONG DAMSITE
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RECORD OF WATER PRESSURE TEST

" PROJECT .SO0UTH SULAWESI WATER RESOURCES DEV, . LOCALITY Walimpong Dam Site Left Bank
BORE-HOLE No. M 1 — 1 | : o . _GROUND WATER LEVEL
DEPTH SECTION | HOLE |SUPPLIED WATERPRESSURE| sromic EAD [pResSURE GAUGE] 10 AL HEAD] o kR LEAKAGE  |C LCULATING CONST) = § | comFRICENT OF | ycpoy iy
DATE : LENGTH | RADIUS | pRESSURE | HEAD | INHOLE HEIGHT | Hp+Ha+Hg 23 x g X Loy | PERMEABILITY | |
L, L, r )
m— L m| 2r em P Yg/cm? Hp = Hs o Hg o= H @] Q ¢/min|] Qc=¥min C min/am sec mt/min| ¥=UHXCan/aec | Le=Q/L-Hx10*
9. Aug| 000~ 500| 500 7.8 0 0. 250 28 278 0.018 18| 258x1077 0.0865]100xX10"8
1979 . . | ‘
1L Aug| 1128~ 1300 172 7.6 0.1 100 - | 8ss 986 5.8 5800 | 587 X10"" 588 [s45x10-4 34.2
1979 ' . 0.2 200 _ 886 1L086 8.4 6,400 ' 589 846 xX10"% 843
0.3 300 _ L 8§86 11886 1.8 © 1800 - . L6562 ]892X10~5 © 8.8
0.2 200 - 88¢ 1,086 22 . 2200 _ 208 JL19X10"% 118
01 - |. 100 _ 886 988 2.6 2600 2684 |L55X10"¢ 1638
12 Aug| 1300~ 1600| 800 | 76 0o 0 1300 10 1310 {120 120000 | 886 X105 | 9160 |854X10-8
12 gl 1600~ 1900 300 7.6 0o 0 - 1300 10 1310 84 84000 | 386 x10-% | 6412 |248X10-3
18 Aug| 1900~ 2200 300 76 0 g 1280 10 1290 |120 120000 | 886 x10-5 9302 |859X10-3
14 Aug)l 22009~ 2500 300 7.6 | o 0 _ 1.300 10| 1310 1168 _ 168000 886 X10-H 12824 496 X10-3
15 Aug| 2600~ 2800 | 300 | 76 0 .0 | 1300 15 | L3315 | 30 30000 | 886X107"° | 2281 |s880x10-4
8 Aug| 2800~ 3100 300 26 | o 0 L300 10| 1810 '35 85000 | 386 X10-5 2672 |r08 X103
19. Aug[ 3100~ 3400| 300 | 76 L5 | Ls500 | L4500 2950 0.2 200 | 886X 10-5 007 |z7ox10-8 | 0.2 .
' ' 3.0 8000 | 1450 | 4450 0.2 200 _ 004 {1L54X10"8 0.1
45 | aboo | 1450 | 8950 S LT L7000 | o029 Jii12x10-% L0
30 3000 . ln4s0 | 4450 20 | 2000 : 045 |L74X1075 | - L5
15 1500 _ L4650 1 2950 0.8 . 800 S 027 fL0O4X10-5 0.9
20, Aug| 3400~3700| 390 | 76 0 o | 1800 | 10} 1810 | 45 | - 4500 386%X10-5 | 344 |13z x10-¢
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PROJECT

RECORD OF WATER PRESSURE TEST

SOUTH SULAWESI WATER RESOUCES DEV.

LOCALITY Walimpong Dam Site Left Bank
BORE-HOLE No. Mo 1 — 2 GROUND WATER LEVEL
- DEPTH SECTION | HoLE |SUPPLIEDWATERPRESSURE| gyyric yEAD ’FRI-:SSURE aauce| TOTAL HEAD | R LEAKAGE | CPECULATING CONST| 8 COEFFICIENT OF | | 1o o
DATE LENGTH | RADIUS | pRESSURE HEAD ~ IN HOLE HEIGHT Hp+HatHy | _g_-.S_le_GXrb.Lr-_ PERMEABILITY |
m— . m "L om r om P %g/om? Hp o Ha o Hg - H eml Q' ¢ /min Q emd/min 'C min/ca-sec om?/min K=Q/HXC ou/sec Le=Q'/L-Hx1¢*
20. Aug| 3700~ 4000 800 7.6 0.3 ' 300 1480 L7780 104 10400 386X10-5 58 4 225 X10"* 19.6
' 0.6 600" L480 2080 16.0 16,000 760 | 297X107%] 256
0.9 900 1480 2380 %84 28400 1198 | 460X10"%*| ggs
0.8 600 L4890 2080 2 8.4 28.400 1865 527 X10~* 455
0.3 300 L4810 1780 5.2 5200 292 PLisX1o0-¢ 9.7
21 Aug| 4000~ 4300 300 7.6 0.3 300 1390 L690. 19.2° 19200 886X 1070 1136 4.38 X10~4 3179
0.8 600 1390 L990 220 22000 1106 § 427X10"% 369
0.9 900 L1390 2190 2 6.4 25400 11860 | 448X10-% 3 8.7
0.6 600 1390 1990 2 2.0 22000 1106 | #27X107% | 44
0.3 800 1390 1690 178 173800 10.2 4 8.95 X104 241
27 Aug| 4800~ 4600| 300 78 0.6 600 L5350 2130 0.6 600 | aggx1n-h 0.28 | 108 X10~5 0.9
12 1200 1L530 2730 2.0 . 2000 S 0.7 8 zsz.xfo-ﬁ 24
2.0 2000 Juss0 3580 | .258 25800 731 |as2xi10-4 | 244
12 1L.200 L530 2780 40 4000 147 |567X10-5 4.9
0.6' 600 L5350 2130 8.0 6000 283 fLo9x10-% 9.4
;29.'Aug 47.0'05’50.00 300 7.6 2.0 2000 13438 3348 | ooz 20 | 386 X10-5 0006f232X10"7 0.02
1979 40 4000 L343 5343 . 0.02 20 ' 0.004)154X10"7 0.01
6.0 6,000 1343 7843 0.02 20 0003116 X10-7| o1
4.0 4,000 1843 5343 0.02 20 0,004 | L54 X107 001
20 2000 1343 8343 002 Sy 0.0061232X10"7 0.02
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PROJECT

RECORD OF WATER PRESSURE TEST

SOUTH SULAWESI WATER RESOURCES DEP,

LOCALITY Walimpong Dam Sito Riner bed
BORE-HOLE No. 2 -1 GROUND WATER LEVEL
DEPTH SECTION | HoLE [SUPPLIEDWATERPRESSURE| grymic wgAD IpressURE cavclL L0 AL HEAD | ek LEAKAGE | CULATING CONST. 8 COEFFICIENT OF |, ;cpon yNIT
DATE LENGTH | RADIUS | pRESSURE IN HOLE HEIGHT | Hp+Ha+Hg 23 % Exfrot PERMEABILITY
m— L e P kg/cw? He o= Hg = H e} Q' ¢/min Q a¥/minj{ - C min/cacsec| owt/minf K=Q/HXCaloec Lu=Q'/L-RX10*
10~12 200 7.6 578 0.138 130 | s25X107F 028 | L18X1075
12~ 15 300 7.6 . 96 0 412 41200 386 X1.0-9 4292 186 X103
165 ~18 300 5.6 960 | 1883 18880 | 413X10°P 1961 | 810X 10-*
18 .21 300 5.6 960 0119 119 413X10"5 012 | 496 X10~¢
22~ 24 200 56 864 0.01 10 | 585X10-5 0.01 } 565X10"" -
LO6 4 001 ' 10 001 | 665X 107 —
126 4 001 .10 0.01 5656 X107 —
1,086 4 0.01 10 0.01 | 6685 X107 _
864 0.02 20 002 | L18X1076 | -
24 .27 . ‘300 5.6 1112 71 7100 | 413 X10-5 g8 | 263 X10-4% 213
e . 6.8 8 : :
1612 8.7 8700 | 540 | 228 X10-% 180
2112 | 188 18800 . 890 | 368X10-% 297
. 1612 ‘96 | 9600 506 | 246 X10~% " 19.9
1112 86 8800 778 | s19XxX10-% 2 5.8
27~ 380 300 5.6 1624 120 12000 } 413Xx10-5 789 | 805 X104 246
2624 | 132 18200 | o 5038 J208x10-% 168
3.6 2 4 19.2 19200 530 f219X10~4 17
2624 §148 ] 14600 566 1230X10-% 185
L624 81 2700 166 | 586 X105 166
31~ 88 200 56 - 1642 04 | 400 | 565X10-5 0.24 | 136X 10"5 Sz
' 2642 | 16 - | 1600 ' 061 | 345 X10-5 a0
3642 | L2 | 1200 0.83 | LBg X105 16
2642 | 18 1800 061 } 345 X107% 3.0
1642 | 02 200 012 §1678X10-8 0.6
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RECORD OF WATER PRESSURE TEST

PROJECT

LOCALIITY Walimpong Domestie L
BORE-HOLE No. 2 -2 | | | GROUND WATER LEVEL
bEPTH SECTION | HOLE |SUPPLIED WATER PRESSURE| graric wEAD [pressure cavcel TOTAL HEAD | WATER LEAKAGE CALCULATING CONST. ﬁ‘ COBFFICIENT OF | | oo
DATE | o L_ENGTH RADIUS | pRESSURE HEAD 1IN HOLE HELGHT Hp+He+ Hy . - _,;3_,(516,(%,0,,; PERMEABILITY | _
n— m L = r cm P ig/cm? Hp = Hs m Hf @ H ea| Q ¢/min Q cw?/min o min/u;le_c omt/min] K=Q/HXCeanfsec | Le=Q'/L-Bx1p*
83~ 3¢ 300 5.6 2185 0.02 20 | 413X10 ~f| 001 § 413X10-7 -
36356 0.02 ' 20 _ 0.01 413 X107 -
5186 - 0.02 20 _ N . — _ —_
3,685 0.09 20 : 0.01 418 X107 -
2185 0.0 2 20 _ ' 001 | 418X10-7 -
86~39 | 300 5.6 21173 0.0 2 50 413 X10-5 001 | 418X10"7 -
3672 | 1527 15270 4.18 L72X10-% 189
5172 1 447 44700 _ 8.6 4 857 X104 288
3672 | 172 17200 | | 468 | 1983X10%¢ 158
2172 0.0 2 20 | . 001 | #18X10°7 | —
89 ~492 300 5.6 2160 59 5900 | 418 x10-8 2.73 L1383 X10-4 | 9.1
| 3660 | 108 | 10800 |- | as1 f|iiexio0-¢| 94
5,160 24,2 24200 o 469 ) L94X10-4 158
8660 172 | 39800 | L 4708 | L94X10"% 157
2160 1.2 | 11200 ] s19 J21ex1o0-%] 173"
42 ~ 45 300 | 56 1106 | 58 [ 6800 | 413Xx10-% | 524 f2r1e6X10-%| 175
L606 74 7400 : 461 J190X10-% 15.4
2108 9.6 | 9600’ - . 456 |188X10-% | 152
1606 | 684 | 6800 | 426 |1L76X10"* 14.2
1106 | 710 2100 | | s42 JaesxX10=+ | 214
465~ 4756 | 200 | 56 3660 | o2 | 200 -] 565X10~5 0.06 |283X10~6" 0.3
| 8,660 1w 1100 | | 017 Jos1x10-8 0.8
9,6 6.0 14 | L1400 | ] 014 Jr91x10-6 0.7
6660 | 14 L400. | ez1 Jriexiaoetso 11
3660 [ 12 1200 | - T o33 [rsexio-s [ 1e
{




RECORD

WATER PRESSURE TEST

s ot wer S g e e - r—
PROJECT LOCALITY Walimpong Damsite e
BORE-HOLE No. 2 —3 GROUND WATER LEVEL L o
o DEPTH. SECTION | HOLE |SUPPLIED WATERPRESSURE| gru1ic HEAD |pRessuge cauce| TOTAL HEAD WATER LEAKAGE CALCULATING CONST. Q (COEFFICIENT OF | /0o UNIT
DATE LENGTR | RADIUS | pRrESSURE HEAD IN HOLE * HEIGHT Hp+Hs + Hg -g;s’-x.-,l—ox%'or[f H PERMEABILITY
m— L em 2r o P %g/cm? Hp m Ha m Hg om _ H an] Q° ¢ /min Q em¥/min C min/cn-sec @?/min| K=Q/HXCafsec | Ly=Q/L-Hx10*

490~ 500 100 56 2,600 1 1L000 9.47 X105 0.3 8 3.60X10=8 3.8
4600 ) 1,000 022 | 208X10"° 22
66 00 1.0 4 1,040 0.16 1.52X10"% 18
4,600 0.9 900 0.20 189 X105 2.0
2600 a9 900 0.35 331X10-5 3.5

. R -
N R RIS W
A S RS B _—. ]
______ I ny ;
| i i




RECORD OF WATER PRESSURE TEST

PROJECT 'SOUTH SULAWESI WATER RESOURCES DEP, . . LOCALITY Walimpong Dam Site Right Bank
BORE-HOLE No. . fa 3 — 1 GROUND WATER LEVEL.
- DEPTH SECTION | - HOLE |SUPPLIEDWATERPRESSURE| gra7ic HEAD [pRessurs cauGE) 0 A- HEAD | 0 ER LEAKAGE |- LCULATING CONST. g | commemnTOr | ceon unir
DATE . - - | LENGTH | RADIUS PRESSUBE HEAD IN HOLE HEIGHT Hp+Hs+Hg | _:E__axj%x.!l:lo‘% : PERHEAB'UTY . .
n- m| . L om r om P kg/cm? Hp o= - Hs = Hg - ] H ] Q ¢/min Q om?/min C min/mm-sec cnt/min K=Q/HXCafsee | Lo=Q/L-BXI¥
0 ~.3 300 7.8 150 0.08 4 34 886 X105 0.227 | 876 xX10-6
3~ 6 300 76 410 894 8940 | ss6X10-% 9.6 1 3.7 1X107*
8~ 9 300 7.6 _ ' 910 |- 0109 109 | 886X10-5 0120 ) 463% 10~8
9~ 12 300 7.6 - 400 400 2622 26220 886X 107° |gg556 | 2538X108
12~ 15 300 7.8 L2 00 884 | 83400 886%x10~% | 2783 | Lo7x10-8 9 2.8
L700 | 888 $8800 2253 | 870X10-% 751
2200 | 464 46400 2109 | g14x10~*] 708
L700 444 | 4s400 2612 .01 X10-3 8171
L2 00 802 | 30200 2517 [972x10"4% 839
15~18 300 | 586 L770 ] 4867 | 48670 | 413%X10~5 | 2487 Jirpozx10-%
“18~21 ° 300 . 56 | - T R _ 8200 '} 006 | 60 418 X105 | 002 |772X1077 _
[ _ _ : o : _ BE o 4400 122 12200 - 277 L07 X110+ 9.2
| ' : o ' | &800 252 26200 o - 450 J174X10-4% | 150
. a400 | 154 | 15400 S - 850 135 X10-4 117
8,200 68 | 6600 ' 206 |798X107° 8.9
21~24 800 | 56 37 0 0.3 300 | 418X10~% | 008 }aso9x10-6 0.3
U E170 245 | 24500 f | 4Te JLBBX10-% | - 158
6570 | 408 40800 o .} 818 JaggXiyo~t | 208
5170 ] 221 © 22100 SRR 427 FL6B X107 142
3770 | 28 2300 §f - | 081 Yaszsx10-% | 20
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PROJECT

- 'RECORD OF WATER PRESSURE TEST

- LOCALITY

Walimpong

Damsite

BORE-HOLE No. 3 -2 .GROUND_WATER LEVEL
DEPTH SECTION | HOLE SUPPLIEDWATERPRESS.URE STATIC HEAD faﬁssum-: caucr TOTAL HEAD WATER LE'AKAGE CALCULATING cous*r.. ﬂ COEFFICIENT OF L LCEON UNIT
DATE LENGTH | RADIUS | pRESSURE|  HEAD IN HOLE (HEIGHT | Hp+Hs+Hg 23 x g X oy PERMEABILITY - |
n-— L e r om P ig/cm? Hp o Hs o= Hg o= H o] Q ¢/min Q om!/min C miAn/al-u_e cmt/min| K=Q/HXCom/sec Lu=Q/L-HX10*
24~ 27 800 5.8 2890 0.02 20 | 418 X10°5 .01 | 386 X10-7 —
3880 0.2 200 ' 0,05 L98X10"8 0.2
4800 7.7 7700 157 | 606X10-% 5.2
3890 536 5360 138 533X 105 4.6
2890 1.6 1600 0.65 212X1075 L8
27~ 30 300 5.6 3270 016 160 418 X 105 0.05 | L93 X10-6 0.2
4687 0 0.6 6 660 014 | 540X10~" 0.5
6070 0.8 4 840 0.14 540 x 108 0.5
4670 0.8 800 017 J656x10-% 0.1
3270 0.0 4 40 001 | 388 X107 _
30~ 38 300 58 1970 420 42000 413X 105 2132 8.8_1)(10"’4‘ 711
2020 | 451 45100 o 2233 |922X10-4 7 4.4
2070 | 366 36800 1768 Jr30x10-% 589
2020 §240 24,000 1188 |491X10"*% 3 9.8
L9870 258 265600 1299 386 X104 438
38 ~ 36 300 5.6 2480 17 L7060 | 418X10-5 069 f285xX10-5 2.3
2880 36 8500 .22 |504X10"5% " 4.1
3280 Jio04 10,400 817 [1L81X10"% 10.6
2880 | 99 8000 813 rn29X107 10.4
2,480 T4 1400 298 J123x10"% 9.9
367~89 ‘300 | 58 o -
| 3900 | 100 10000 | 418X10~5 256 {Lo6x10"* 8.5
4300 1120 12000 279 [L15X10-% 9.8
4700 | 130 18000 277 [L14X10" ¢+ 9.2
4300 |00 110,000 288 {962X10"5 7.8
3900 8.8 B6OO 221 1g18X10-5 7. 4

IX - 48




RECORD OF

WATER PRESSURE TEST

PROJECT | e LOCALITY Walimpong Damsite’ S
BORE-HOLE No. 3 — 8 __( Walimpo‘ngp)" o L "GROUND WATER LEVEL e e o

DEPTH SECTION | HOLE |SUPPLIED WATERPRESSURE| sraric READ [pressure caucg] TOTAL HEAD WATER LEAKAGE CALCULATING CONST, Q COEFFICIENT OF | |\ Ule

DATE : LENGTH | RADIUS | prESSURE HEAD IN HOLE HEIGHT Hp+Hs+Hg %’E’a‘xéﬁ*%'ﬂ%' H PERMEABILITY _
o~ L o r o - P Yg/em? Hp o Hs  cm Hg om H o] Q ¢/min Q c*/min C min/am sec mt/min| K=Q/HXConfsec | Ly=Q'/L-HX10*

839~ 42 300 5.6 4700 L2 L200 4183X10=5 026 110X10°5 0.9

7100 2.2 8800 081 { L28X10-5 L0

8500 3.4 3,400 0.40 165X 1079 LS

7100 26 2600 0.87 L5653 X10"5 12

4700 0.8 800 0.17 7.02X10-8 0.6

42 ~ 45 800 5.6 5000 144 1440 413X10°5 029 | 120X10"5 10

6,400 41 4100 - ' 0.8 4 264 X10°5 21

7800 10.4 10400 138 587 X10-% ad

6,400 8.4 6400 100 418 X10-5 3.8

5000 3.8 8800 076 814X10-% 2.5

45 ~ 48 800 5.6 4800 17 L700 413 X10-5 0.35 L45X10"5 12

6000 26 | 2600 048 | L78 X105 L4

%200 106 ‘10800 L4 T 807 X105 4.9

6000 T 1200 L20 | 496X10"5 4.0

4800 4.2 4200 0.88 863X10-5 99

48~ 50 200 5.6 5200 0.76 760 5.65X107° 0.15 8.48 X10-86 0.7

6800 0.8 800 ' ' 0.12 878 X10-6 0.6

18000 222 | 22200 278 | 157x107% | 139

6800 182 18200 194 L10X10~¢ 9.7

5200 | 21 2100 040 | 226x10-5 2.0

e
| i
N E L . d e
. . : 4 R - e




' GEOLOGICAL RECORDS OF BORING

AT MONG DAMSITE .
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Fig. 92  Geological Map
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Fig. 9.5 GEOLOGICAL CROSS SECTION
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Fig.9.7 _GEOLOGICAL CROSS . SECTION OF WAL IMPONG DAM
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Fig 9.8 'GEOLIOGICAL. PROFILE OF LANGKEMME INTAKE SITE -

LANGKEMME, UPSTREAM
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Fig 9.11  GEOLOGICAL PROFILE OF LAWO INTAKE SITE

RIGHT BANK .

EL{M) ©  LEFT BANK
9t

120 f

 ‘ Tal us, S o o :'_._Mudst'one

°,| Lower terrace T B Andestone

cs @l and soft silt

N i Higher té'frdc'é,: basal _grdyé[_ X Tuﬂ breccia

.C-dh'glo merate

oo IX - 74




EL (M)
80 I

60 |-
L |

20+

Fig 9.12 GEOLOGICAL PROFILE OF GILIRANG INTAKE SITE

LEFT BANK | o |  RIGHT BANK

SRR
SR

_LEGEND

- M_U'd_s'tOne:, Siltstone

A lluvial soft clay

. . -
gl—— .
-

0

= sott s

IX. - 75 -




ELIM)

100F
80}
60

Ok

Fig 9.13  GEOLOGICAL PROFILE OF PADANGENG DAMSITE

LEFT BANK

o

300M

[
——

&

o] -

LEG END

Tal us.

Lower terrace

. ‘-Highef tefrace, "bcis'ql grd_.v.el_'
‘and soft silt |

| COn'glome'r_'_c'_x,t'e- e

Mudstone

And'é'_s_itohe

.'Tq_f,f | -'b.ré‘cc i'd_' '

IX - 76







'SWEDISH SOUNDING TEST

LocaTion Cenranas 21km/Tanaros

S

1aTION No_ |

ELEVATION

2.0

DATE

2Q March 1979

m

GROUND

WATER LEVEL

TOTAL DEPTH

7.7

0

m

TESTED BY

R.Nagata

REMARKS

€ | Loap NUMBER OF TIMES OF HALF TURN PER METER TIMES/p
. Ko . o
. O 10 20 30 40 0 &0 7O 8D 90 OO 200 30 400 I
o Y N S A A N e S Sl Al T T B i
w
[a] 25 50 7% 00 .
I —_— —— —_— -t | msaar] -t
I R . o —L
E—— . . — "
2__ - RN SUY Y [ - J . R S S Tempuiny (S JURPRP. R A LY DU SN P ROV SR A
T3
J 0l . RN YOS SN0 S B
3 I [—d—1— —d —]— PR P N
4— —4— et
5-.-.. . -
o=t H—~{—}—=— - - .
. P | :
7— ! I e -T o
] '1___1 .
B R - I
REH IR R AR En " .
5 13— : : 4 R DA, T - ]
. - i ‘ .
- __ﬁ_ ; —_— —— ;-i-%“
10— Ir1— A —
e [ o =] e EIRE
] 11 T
. - t -
12 — , - | -
- "‘;“fﬁ—““— i
B 1 N N i
i 5 i
i [k T I ~l T
- S NV SV [V R — |1 i
15— - =] —t=
16— fI- o -
!7—7 -1 — L
- BN I R _ 7 1
la._. _,,_I.:?_I... nal s e e u._ . S U N - S E — - ....1 - ?‘_.in-’ [___i _ .
L w _ ___' 70 D TS S N e it Ce “-1..—:—_—}»“-?.-_?-;?_.1‘_‘.’.“-%.. 3
§ G . ..I.._,. e prmed e § o ] ] e R S T e 1 R SRS N
e N | : ; , : 1T rTTr
- — —1- o Bl Bl - - el o own - -1 il BAc b ‘.F.... ] e g
o , ! T 1




SWEDISH SOUNDING TEST

LU ATHGI . OENRANAR 2 km/ TAWAROR
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SWEDISH SOUNDING TEST
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LOCATIGH  OENRANAE 37 kn/ POMPANUA

SWEDISH SOUNDING TEST

DATE

20 MARET 1879
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SWEDISH SOUNDING TEST
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3
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SWEDISH SOUNDING TEST

LOCATIGH ©0-6862K  (R) DATE 20 March 1979
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SWEDISH SOUNDING TEST

SENGKANG —

2k (L)

STATION NQ. 4

ELEVATION 7.8

oATE 1 « March 1879

m_ GROUND _WATER LEVEL

"TOTAL DEPTH

125

m
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SWEDISH SOUNDING TEST -

(OCATIGH SENGKANG —2km from Bridge (L)
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h3 [ " o " bt Wl wrn ™ m ™
100 6 025 | 25 2 4 3 100 0.5 8.5 5 10
B 2 650 { & 48 s 3 866 15 16
" 10 0.7 5 " 40 756 ' 9.201 586 0
" 8 L0 " 32 '3 100 9.5 29
” 6 | 125 | 7 | 24 Py 101 60
" 7 15 ” 8. o 1025 15 | 13
" 5 175 . 20 " 1050 25 12
» 7 2.0 v 928 3 ” . 10680 10
” 5 295 v sqg | " 25 |1075( 15 18-
" b ‘D ” 20 o 1115 40 |
” 5 275 " 20 ” L5 {1125 156 15
" 4 [ B0 | # ‘16 2 " 85 {1L50]| 25 14
p ) 315 15 20 o 45 (1175} o 18
75 - B.5 -85 ' _ ” 11 1200 # 4 4 "6
100 2 875 | 25 8 " 15 1225 'z 60
P 4 |40 " 16 2 » |18 |12586 " 72 8
v | 4 lazs |7 ! 18 ' o
| 5 45 | 20
r ! 4, 475 ” 16
v 5 5.0 v 20 3
" 8 | 585 | 12
" '“4.5 65 1 g 18
” s TETE | 3G
” b 6.10_' ” 20 - 3
" s | 625 | » 16 i
" 4] 6.6 ” 24 I .
” 6 [e7s | » 24 T
v 570 7 20 - !
n . 2 ¥
" 4 .25 v 16 :
T 86 { %6 " 14
P 25 | 776 | # 10
s 8 é_-(—) o 1 2 1.1
Y o 845 46 o




 SWEDISH SOUNDING TEST

Locavion SENGKANG Hill site bATE 20 » March 1.979

STATION NO. 5 ELEVATION 18 m_ GROUND WATER LEVEL m

TOTAL DEPTH 275 m TESTED BY R » Na.g ata

E | LoaD NUMBER OF TIMES OF HALF TURN PER METER TIMES/m
Ko
T O 10 20 30 40 %0 60 70 8D 90 | 200 MW 40 o
e TN S Y A A e e O . 1.|l|.=‘!°111-ﬁREMARKS
a :
[ 25 50 75 100 -
LJ_J__L_.J
- -
1L — I — _
oo 2
3§ |-} t—3—--1 —
& ——
5 — -
6-——. _.\_,,...LF wm f o —
] | i T N
7—| H4+{—
8- )
99— - —
. i
10~ H et e
] - 1 - -t
1] —4 s e BN _'“.. ——
o . §
12— — -
13— -—
J i —
N
14— e =t
15— e e
16— 111 — - -
17— IL
18— et - e — R R
| G- USRS (SN VROV PP VIIGRG PSS S S FUSI WG SUPRS SOV Y i — L ~
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SWEDISH SOUNDING TEST

LOCATIUM SENGKANG. Hill sito

STATION HND S

A

DATE 20 March 1979

ELEVATION about 18m GROUMD WATER LEVEL m

TulAL DPEPTH 9.7 6 i TESTED BY R » Nagata
| Nemon o | Sl | eertousai | TIMES - _ : Number of | Penetiared | Fenctiard | TIMES <
220 Tomerst | owian Lemath rimarks|| RCAP b w6 | Deen I ength - REMARKS
R bak twrn m x n k3 Hal awrn " m [ 0w N
100 | 4 25 | 025 | 16 2 100 | 4 25 | 825 | 16
” 4.5 " 0.50 18 ” 4 . 850 16
" 4 " 0.7 5 16 " 4.5 " ‘8.75 18
" 4 ” 100 18 ” 5 ” 900 20 2
# 4 o 128 16 ” 7 » 8.25 28
” 8.5 " 150 14 sand o 8 " 850 32
» | as " 175 | 14 r |12 " 975 | 60 | SopAT
” 8 ” 200 12 1 again
” 4 ” 225 18
” 3 ” 250 12 !
” 8.5 " 275 | 14
” 4. n 800 | 18 2
n 4 rr 325 16
” 4. . ” 350 | 16
" 4 ” 375 16
o 4 w400 16 2
" 4.5 v 4.2 5 18
P 5 ” 450 20
# 4E o 475 18-
” 4 o 50q | 16 2
" 3 n 525 12
" 4 " 550 16
a &b o 575 ! 14 -
v 3 i 6.00 12 1 o
# 3 " 625 12
o . ” 65 0 -
v les 675 | 14
! - 7T a0l — 0
75 - E . 725 —
" — 20 | 745 -
100 |- ¢ 5. |150 | -~ T
” 4 25 795 1.2 _ T
” 4 —ij ” 840 le 2 i ”

'_IX-—'B"?.'



LocaTion SEN

SWEDISH SOUNDING TEST

GEANG +1.0m from Bridge

STATION NO

6

ELEVATION .

7

pate 27.

Tarn

1879

_m_ GROUND WATER LEVEL

TOTAL DEPTH

140

7.

™m .

TesTEp By R « Nagata

DEPTH m

LOAD
_Kg

NUMBER OF TIMES OF HALF TURN PER METER

] 102‘(3 5i04|05?6'0'ric'8f)9? l?’."

Ll

200

TIMES/p

ci 2% 50 75 100
B

Rl il

REMARKS

"

[

LRSI S,

.. T
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SWEDIEH SOUNDING TEST
LO'CAT | SENGKANG  +10m from Bridge NDATE 27 Fob 19'79
SIATION MY 6 | ELEVATION T GROLMD WATER LEVEL 'm
ToTAL DEPTH. 107 - TESTED BY R Nagata
280 N,L::nnl UT'_‘:.‘,’\M ":‘:::n] e RLMARKS]  ROAD “1':.:::{ P“::::‘ r—l-::..‘::d e REMARKS
s Park e " om " N k3 Hast vurn - m 7 m .
75 0.15 15 0
100 0.2 0 5
" 0.5 0 30 13 1 1
" 3 0756 25 12
" 35 | L0O o 14
" L5 0 60
” -1.75. 256
v 3 200 251 13 1
75 35 150
50 365 15 0 '
75 4.25 60 _
100 8 450 25 24
» 3 475 ¥y 12
" 85 | 500 X 14 1
" 4 } 525 ” 186 .
v, 4 550 v | 18
s 1. 85 ! 575 rolo14
” r 3 J 600 # : 12 1
" E ‘ "7,5.0- v -IBO% L
75 | 9.10 ' 160 o
100 I 1 815 B :
K 1 925 | 19! 10 ;
75 1015 90 B
100 | 3 10.25 10! 30 3 , i.-
110 11050 25| 40 | E
. [15“_j;u70 :20!'30 _E- " E
- i ; i
I ;
]
- = - )
I S D S N N N
fumirr s s — ,E .. ”] JRPS —— MT - - -__..i_..‘_,l:,,__'.__ - __...._.__ —
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L

2

JION

STATION NO.

'SWEDISH SOUNDING .TEST

CANRU

.

ELEVATION

TOoTAL DEPTH 475

1600

m

DATE 20« Maruvh 1979

m_ GROUND WATER LEVEL

7ESTED BY R

+ Nagata

DEPTH m

LOAD
" Kg

1 2% 50 73 100
-

NUMBER OF TIMES OF HALF TURN PEﬁ METER

o
L

10 20 30 40 %0 &0
| S N

|

200

Il

¥

P P i s i B o

TIMES/

i A

REMARKS

f— b




SWEDISH SOUNDING TEST

LOCATIUN OANRU

ELEVATION 1000

DATE 20 -March 1979

SIATION NG 7, m GROUND WATER [EVEL m
TUTAL DEPTH 475 m  TESTED BY R . Nagata

om0 ST T T T s || woan | mrer| Pl | v g el
na Huk turn m o n N gt Hedl wrn m tm | W :
100 3 25 0.25 12 1 '
o 8 " 0.50 12

" — 10 0.60 -

p z | 15 075 ] 12

” 3 - 25 100 12 i

” .3 " 125 12

" 4 " L50 16

v 4 " L7565 18

7" 5 " 200 20 2

” 6 " 225 "2 4 '

o 5 ” 250 20

” 6 ” 295 . 24

" 7 w800 | 28 3

" 7 " 3256 | a8

n 10 " 850 | 40 [Sand

" § ” 875 { 86 . '

u B8 s 400 82 3.

# 12 - ” 425 48

" - 11 " 460 44

p 18 v 475 | 72 |61

5
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SWEDISH SOUNDING " TEST

LOCATION WATANG LOMPULLE DATE 22 « March 1979

ELEVATION 185 m GROUND WATER LEVEL m

ToTAL DEPTH 0.5 m TYESTEp gy R » Nagata

LoAD NUMBER OF TIMES OF HALF TURN PER METER
Kg - '

TIMES/,

DEPTH m

(I Ol e SRS W P s U G 4§

25 50 78 100
T.L_L.[__L_J._.J

REMARKS

-4~




- o~ e . o
- SWEDISH SOUNDING TEST
LOCATIGH WATANG LOMPULLE  DATE 22.March 1979
STATION ND 8 . ELEVATION 1865 m GHOUMD WATER LEVEL m
TUTAL DEPTH 05 I TESTED BY R . Nagata
SHumberaf 1 Beacteve] | Peenrtrat | TIMES - Numbsrof | Fenetraved | Fenctiaved | TIMEG <
! :?’.D Times a} Wy Length REMARKS L‘?AD Tino oy Pryvh | ength ’ REMARKS
Ky Had wen "n am - N ki‘. Hell ten Cm tm // -
100 | 18 | 25 | 025 78 'R
" ﬂ_—26 25 050 104
twiee| (mear| point)
1060 17 25 0.256 68
" 7 10 .35 70
hard cllay
"
F
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SWEDISH SOUNDING TEST

LocaTion  LAKE TIMPE,/TANOUNG DATE 21+ Mareh 1979

STATION NG, 9 ELEVATION -9 m  GROUND WATER LEVEL m
TOTAL DEPTH 9.0 0 m Testep By R . Nagata
€ | LoaD NUMBER OF TIMES OF HALF TURN PER METER TIMES/\,
Ko : '
I 0 10 20 30 40 S0 60 7O 8D 5p | 200 D 400 o B
E _ Y O I | b P F ?0 ) i ' | -:ﬁn I ?C? REMARKS
W -
(=] 25 50 79 100 :
?.I_I_L__J_l__l

v o i e b
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SWEDISH SOUNDING TEST

LOCATIGH LAKE TEMPE,/TANOUNG

S IATION MO 9, ELEVATION

DATE 21 . Maruch 1979

9 _m GKOLMD WATER LEVEL m .

ToTAL _DERTH 900 m. TESTED BY R.Nagata
Nurtar ol [ @aciewe | Peartoauns | VIMES - Number of | Fenettaved | Fenctiated | TIMES <
MD Tomes of omitn tenin RLMARKS L::D 1imo oy Dridh I engthy 9 <7 | REMARKS
Pl e " on " Hall wip m tm 2w
100 4 - 25 0.25 | 16 100 | 15 26 | 900 | 60 7
v |4 " 050 { 18 |
” 21 ” 0.75 84 sand
" 13 "o .00 52 b
” 3 10 110! 30
” — 40 150 4} ra.y'
50 - 20 { 170
756 - 20 L90 .
100 - ‘6o | 250 0
75 - 75 |- 825
100 3 5 | 330 | 60
” 4 20 | 850 | 20
PR 25 | 875 | 16- R
" 4 an 4.00 16 2
» 5 ] 425 | 20
r g " 450 |12
n L 3 # 495 12 .
PR L 500 12 1
R v 1525 ) 1¢
s 1 8 4 . 850 0 13
" i -3 " 575 12
” 4 " _‘.6.00_ 12 1
” 4 ” 825 i 16 '
” 3.5 v lgso | 1%
% 3.5 " 676 | 1% i
" 4 i 700 | 18 | g L
r 85 | 7 g5 | 14 ] S
g N2 T L N N (e D T ” _ .
” 4 # n7s | 16 _ ‘_—_ T
” 4 v . ,3-0'[.) 118 2 4 '.‘
4 3 #1825, 12 | - S g
0 5 |+ |®8s50 | 20 | 2 e
“ 12 | v 876 | 48 - I R



SWEDISH SOUNDING TEST

tocaTion BATU - BATU ' DATE 27+ Feb 1879

STATION NO__ 10 ELEVATION 7.5 m._ GROUND _WATER LEVEL m

TOTAL DEPTH 5.6 4 Cm TesTep By R« Nagata

DEPTH m

LOAD NUMBER OF TIMES OF HALF TURN PER METER TIMES/m,
Kg : -
D {0 20 30 40 % B0 8D 200 I 400 ™ I?O?
Y A A W Y 710 BP P ?J f I T .SP L1 REMARKS

25 80 75 100
‘L_l_l__l_..L_[ _

I; L — _} — - S B B e e _jw S R :

4 —] _ N S S S -]
5'—'—' 1. 7 l 11




L.

SWEDISH  SOUNDING

COATIGEH BATU — BATU

IS
)

EATION NO 10 ELEVATION %5

TEST

DATE

27 *—.Feb 1974

Telal PEPTH 564 .

i GROLKD WALER LEVEL m

TESIED BY R, Nagata

el *f\.n:._rv-.s CAYIRTRI S r‘«..--t-muu}! VIME s - : LoAD ' Nomber of | Poneivated | Fenetrevnd T'M[.:f-:'-"
vy urwtl::. -k':‘m L:::h . “ ELHI?RKS ‘k! . l Hza.i:.e;;;n .D\—uh Lengih / S REMARKS
! m on ™
o0 - poees | s - 1 lar |
" 3m2_ 0.25 | 20 | 8
" 8 0.5 g 25 12 1 !
v 1 8 Tors | 25 12
roo = 285 | 10 ! -
” 1 100 15 4 0
” 85 | 125 25 14 | 1t5r
o 3 150 ” 12
” ] 175 g 12
75 | 200 | e 1 :
100 225 | " ' :
vl 1 fasg | o 4 '
r . 8 275 | 12 1
» i 85 | 800\ # | 14
| 2 835 | 7 | 8 o
¥ I 850 o _ lt;elf
” 875 | 4 v
" ? 400 PR o
o ‘ 4.25 ' Cow i o
" n | 4.50 ; o ’ 7 '
v L1 lags i w f ¢ P
» 113 [ 5800 , | 52 | 5 | .
R RN T TR T
m .20 1550 ;8o
o :{ 18 i 5.6 4 ! 12 %gggve . 1
a b |E=11 :
: _ —_ oido i
:
| e al
) e q____nw?%fi___,
_ | R
RN il
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SWEDISH SOUNDING TEST

TANHKU TEDONG
from Bridgse)

_E_.QASETJQHV.(_—“LS!{M DATE 2 ... March 1979

STATION NO 11 ELEvATION 1700 m

GROUND WATER LEVEL m

TOTAL DEPTH 1585 m TESTED 8y R , Nagata

€ | Loap "NUMBER OF TIMES OF HALF TURN PER METER TIMES/y _
Kg
b .
O 10 20 30 40 0 &0 10 6D 9D | 200 0 400 4 w0
- _ LR 08 rpep e o . U NV DVt o A A 0 RE MARKS
a .
[ 2% 50 73 100
% T
I_.,M —f =] —— o g PR S pon - ~
. [ - ] —_— _ 4
2..._ — [l RURS R Y S [T P TRRY ey S —et ek
- T
4— 1
5— H-tt - —
61 11t o .
4 U T N ! me B T
VA L s - '
s—| |l =
g— 14 : : - -
‘ ENEE IRRN
10— Htr—— -1
4 K= — - R N U 8
. . . i
1 — l ——
B I T
12— -
‘ : [
- Hep. _ N
. i
13— 4 ~—}-
d L Ll
1 ’ v
§ el L—l UV USRI WL, S S . B i
1 O O Y N O Sl - ~ ‘
15~ |t e ['1 -t
16— -
1= et —1-
| B S B P i N PO S S SR I SR W T 2 VO U5 SR S NS O
19 e R B EUF PR SO e A4 :
U PR U PR B o S - SO (NN PN SSTEVINEY S S . S N SO




e e e — e —
SWweDIEH SOUNDING. TEST
TANRU TEDONG ' S
LOCATIG (- 16k Trom Bridge) . DAIE 2-3-1979
l GIATION by 11 _ ELEVATION 1700 45 GROLKHD WATER LEVEL m
T, IAL CERTH 155 m. TESTED BY
______ ﬁilhhﬁ I - .-_......-;.,.,, ISTATE Number of | Fenenaied | Femotrowed | TIMES
s0 | i teeith RLMARKS:|  LOAD Yomes ol Ui 1L engeh | Remarks
" tud tuen " N . N k3 Hall e m m 1w
100 | 4 025 | 0.25 , 18 100 | 3 800 | pos i
T . 4.5 0.5 025 | 18 2 " 825 0.2 5 ]
v T os |oss | 005 | 10 76 845 | 0.20 l
v 40 1095 1| 020 | 20 100 850 | 0.05 !
w” 5 -—1'_—;]' 0 0.25 .20 o 9.00 0.5 0
R R ET T R “ L 925 | 025
Hw__fl____L__.'iw._ 150 '}___7” ': 20 2 75 9.45 0.20
o3 T175 71 12 100 950 | 0.05 0
n ] 5_"T330 v 12 ” 1000 050 ]
v 1 85 1225 ¢ # | 14 75 1045 | 045 | -
v 1 8 laso | # | 12 1 e 1050} 005 { o
v Vg Jars | v 1 100 1075 | o025 t
» 3 800 f # - 12 " i1L00] o
7 1 85 825 . & 14 ” 8 |1L25 | "4 82 -
v 1 3 1350 . 12 1 2 16 |1L60 | o« 64 | 7.
#” :?ww_ 3.75. Mf”' ﬂ;___-_i_ 12 - 'S 9 1L76 | o« 36 ! "
L 3 _4_ng L. 12 v 15 11200 A 60
b3 425 ., : 12 P 16 1285 64
v 8 1450 o 12 1 " 18 l1260. 4 78 8
# 3 Y475 o 12 ' ¥ 12. 12.'?5'I P .4'8
e ; !
B B0 e o2 o+ 28 130} o 4 64
Loor - ' ' :5.25 # . ” ‘16 razs ! ow. 64
e 7600 . 075 ; o 37 1350 » 68 | 7
75 805 o0g | ” 16 1875 | 4 | g4
100+ 25 (625 020 ' 125 v a9 [a80 v | ore ]
LMol leso 01p T TN ages 7 e
[T 2 Tlese [eto | 2o ] 7 19 1a5g . 7 | 76 o g
WU e eqs 028 8 N T T e | 4 TTEE T
KR noo | » | 16 . 18 11500 f”-;@_vw —
Wh;“_r“iwm{;w” i 7:.2 5 . | “i 2 : #io —2 3 i 1;2—5 EEA | ‘6—_2"- T
v T s 12 [ F " 25 (1560 . 1 1001 11 ]
S T s s T oos ] R DR B
0 5ﬁ*ﬂ_ w75 | 0zo0 | 1 e e H -
: S | o 3

L I% - 99
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Loecation

. CONE PENETRATION TEST

Looation

Fo 12

Elevation

Date 4 — 3 — 1879 Yo

————————

8§ m by R . Nagata  FElevation

Date

by

Pene tra Cange| qe | qu | N . Penetral Gauge| qe qu | N
‘Ee? Pesjivalue kg/c% kg/c% Value Remark :iihDQ“ Valuekg/cmakg/cmC Value Remark
0.1 g0 5.6 . :
BN RELIN T (8 0 SN S AN P G I B R
0.3 890 50
84 |50l 81 los | T T VT i
Ces_ |a2 e | Tl - RN o
as [ #2026 yos | 7T TR 7| B B
0.7 45 | 28 :
TR E TR R N i my Rl Il i
L TR - R S B S N _
1.0 35 22 0.9 0.8 ¢
T11 82 o | T T 1T
= - bre e SRS [ SN S S S
BE 852 | 20 ] 17T
14 42 | 26 | 05
15 45 | 28 N -
L6 | 85| 22 | 09 R R e T
N amu TR TN
18 | 653 ( 83 |07
| 19 54 | Ba [T
ROl se 3% bor | ose | S )
21 50 31 _ o .
(227 | 45 | B8 |G| T T Rt S S - -
23 60 | 39 1 _ _
24 58 | 87 | 0.7 ] T
25 58 | 3.9 e
26 | 45 28 |06 | | R S D e e
57 ss | ss | Rl Rt U (PRI RO PRSI S gﬁquMA‘_-me_
| 28 45 | 28 | op IR
29 1730 ] 19 _ _ _ [ R
30 |83 ] 20| 49| 083 o T N B
a1 | 82 | 0| i
82 | 5o | L9 | 05| . Y D
BT i N I i i i SR S SR Sty SN PSS
|54 | 28] 12 | 032 i |
L85 .23 L 16 - . .
86 | 806428 | o5 | 053 | . R
365 | 80 | 5¢ . T B S EneC i

au t Al

q¢ 3 Cone bearing capacity « S qu = 10 C wm.3.5N

C'1 cohesion ké/cmg. H s e valdo'

lowable poil pressure
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Loocation

No

CONE PENETRATION TEST

13

Elevation

9

“Date

m

3 —3—1879

by B .

Nagata

‘Location

No

Date

Elevation

by

Penetra |Gavge | qe qu N : rPehetra Gauvgel qe qu (N
Ezg D;erJalue kg/chi kg/c% Value Remark :zihng Valuokg/cm kg/cm Value | Remark
01 | 75 | 4.7 - |
o2 | 80| 0 (w0 - T R
55T w0 | 56 e e e .
040 90 [ s | L1 |77 T T B
i _'5‘10 43 | ot - — cedeee | - e
08 | 5o 31 {oe |7 TT|TTTTTY — I T T
0.7 50 | 3.1 . . T TV VT
0.8 540 81 {08 T fJ Ty T Co B
Y 50 | 31 |7 1T T 7 ) T
10 85| 22 | os T 1o B )
I I i e s A
12 | 18] 11 | o2 -
1.3 22 | 14 B
| L4 25 | L7 o3 [ T U T 1T
t L8 L gs | LT 0 1. S D
16|55 | 35| o7
L7 70| 48 f
L8 48 | 29 | 06
L9 135 232 -
_ 20 |53 ) 88 |06 | 05 |
BESuR TR B & i s st
2.2 75 | 47 | 0.9 | T T T ] 1
2.3 100{ -6.2 : : .
235 [110] 69 | 14 | 05 1 T
N IS S e - - 1
f . : . . ;
— ] I N - | e
e - . el T

qc 1 Cone bearing capacity n 5 qQu = 10 C -3, 5 N
qu t hllowahle aoil presaura

C 't cohesion

ka;:'/cm2

"H t N = value

Ix -
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SWEDISH SOUNDING TEST

OCATION EMPAGAR - . : pATE 224+ March

STATION No, 14 ELEvaTion 13 m_ GROUND _WATER LEVEL

1879

TOTAL DEPTH 2.25 m TESTED BY R. Nagata

DEPTH m

LOAD NUMBER OF TIMES OF HALF TURN PER METER . TIMES/m
ke : _

?‘IOEP310405‘]35|°7103P9P|TD 1 20 IHIDIQ?D;?)[-KPll?O?

REMARKS

_ ) I
ES 50 75 100
o N N

b
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SWEDISH SOUNDING TEST

LOCAT G EMPAGAR _ _ DATE 22 March 1979
CIATION 1O 14 | ELEVATION 13 m GROLMD WATER L EVEL  m
- TuTAL DEPTH 225 m TESTED By B- Nagata

ro | T T ] oo | ST e e T
_ Bub w0 e on o, : : Hall turn m L m om

100 3 25 025 12 sand

# a5 25 058 14 leravel

" 4 25 076 | 16 ”

" 4 26 100 16 .

" 9 30 130 30

" 13 20 "160 65 b

” 18 25 175 64

# 18 26 200 76

v |17 26 | 225 86 7

. IX - 104




LOCATION

SWEDISH SOUNDING TEST

TETEAJT

sTATION NO, L ©

DATE 22«March 1979

gELEvVATION . 85 m

GROUND - WATER LEVEL

TOoTAL DEPTH 16 m

_ JESTED BY

‘R,

Nagata

DEPTH m

LoapD

Kg

25 50 73 100
tJJ__L_l__J

NUMBER OF TIMES OF HALF TURN PER METER

I D |

TIMESy,

|

LLRPLLRRRRPL WP PR P

REMARKS

—

T
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LOCAT R

SWEDISH SOUNDING TEST

TETEAJT

SIATION HO 15,

ELEVATION 85

DATE 29 March 1979

m GROUHD WATER | EVEL m

ToTAL DERPTH 815 m TESTED BY R Nagata
4D Purbe ) Bt | Gt} TIMES, - sap | Mumberol| Fencnaied | Posctisied | TIMEG ¢ .
Ky “T:;.r::']" m-"'.lu\ u::n QLHL?RKS Lik : o “1‘,;,“:,: . u,,...h | ength) B . REMARKS
- bl n m tm A
100 - 20 | 0.20
” 0.5 5 1 025 10
” 26 0.5 0 12 1
_” = 100 | 150 silt
75 = 26 | 175 |
100 - ‘50 2.9 5
” 2.5 25 | 250 10 1
" T4 95 275 18
¥ | B 35 300 20 'Eog;gnd
” 2b 15 315 i160 hard ;
stone)
twice l{near point). l i
25 - 20 0.2 !. oIt d
50 - | 20 0.4 _ T
100 4 10 0.5 16 |
y7 7 30" 0.8 .
” - 20 1,00 sand !
A 4 95 1 12§+ 16 |barace i
i 3 | 95 150 19 I
A 8 | 25 L75| 12
o 4 25 200! 18 1 :
» 1.6 . 25 2.9 5 6 4 ) : ]
"o 20 b 2301400 |(stone }
i ’_ +
|
!
o
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SWEDISH SOUNDING TEST

LOCQHON WATTAE DATE 21+« March 19%9
STATION No. 18 ELEVATION 9 m- GROUND WATER LEVEL m
. TQTAL DEPTH 6.15 _m TeEstep By R- Nagata
E ] loap NUMBER OF TIMES OF HALF TURN PER METER TIMES/,
Kg .
T O 10 20 30 40 50 €0 70 ep SP | 200 3 400 7w | _
= RN A A W et o L L .I‘l.ﬁ?lil?oFREMARKS
W
(] 2% 5D "B 100
LA
0
i — S— — -
b~ — _ ]
1 EuEIRNERY
Al T+ :
3__. — — e} carm ] — J—
o I IR
5 H- P
4 1H ] — _"%.
6~ ITFE et — h Y .
7= L+ - N
8 —
B 5§00 O O R O ) -
.9_—:1 - ~_4 71 T T
10— fm—
0~ g =y =—— o e —
— ..}_..,
12— :
13— HiH— .
LA 1 .
19— §- .
15— N
16— — :
17 It ]
|8‘;— -._.'_" P i YU U IO U -y -
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LOGATICH  WATTAE

CSIATION Mo Y E |

ELEVATION 9

SWEDISH SOUNDING TEST

'D/-'\T”E 21, March .19'?9
e GROLKD WATER LEVEL _m

TdAL DERPTH 615 il TESTED BY R N.agata
) Nunberai | Y ned I—n-_l.mu TIMES L Numdber of | Punentared | braetraied { TIMES -
IR0 Tomeesaf . — Remarkgll  LOAD Time o Drinh Lenath -7 REMARKS
Ky Pat tarn " SN " 3 Hall turn ™ (m ow
100 2 25 0.25 8
” 3.5 256 -0.60 14 1
u 8 ho Loo0 16
” 6 25 1.25 20 sand
u” 8 25 150 | 32 [Erovasg
” 4 256 1758 16
” 4 25 200 1.6 1
K — 50 | 250 | -
P 8 25 275 | 12
" 55 | 25 | 300 | 2% ‘
" — 50 | 350 - 0
76 — Th 4.2 5
100 - 25 4.50 0
v - 20 | 470 |
” 1 5 | a75 | 20
” 8 | a5 {500 | 82 |
” 12 26 | 525 | 48 .
” 17 25 560 | 68 7
o 18 25 576 79
o 19 | 925 6.00 78
r 118 15 {615 | gg 8
i
1
|
3
i
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LOCATION

SWEDISH SOUNDING . TEST

Desga. hempa
Kampung Tosampsa

STATION NO_

17

ELEVATION ?

DATE 11« April 1979

m_ GROUND WATER LEVEL

TOTAL DEPTH

1250 m

TEsTep gy R + Nagata

E | Loap NUMBER OF TIMES OF HALF TURN PER METER TIMES/m
Kg
I : 0 10 20 30 40 50 60 70 &p 8P | 200 M 400 ™ |
= LL PP | 2 PP PP remarks
Y]
(=] 253 50 75 00 -
) it ol il
l_, i b —t e § s
T 1 1] - I
2ot Nl =t e pe b e e ] — N N S, — -
3__ - — —f — — o e} — —_— =}
- * - - = ] =rr1UTrT g I -1 =
4 —] - 4 -1
[ I 10 B I
! 4 -
EliERNE== . '
PO [ L O S S “h
4 .
4 H = ] - -
7—f bt — - -
i L1 '
_ ]
8— it
A b e e e L N
Q —| I o U SR Py, [ p— [ U S 'y —
L
J 4= ) -
: i}
10~ H1{— I
M~ == o -1
2 | ,
13~ Ht - .
RIREY
14—{ H-b—
b~ - - —
16~ it — - -1
. FHH
AL ;
Ia-q....{ e | - i._ ..!._ -
s e —d . ﬁ_q.._-ir— -
19— H - — P Ty s Uy SN S P ....__-._;. -
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“weDIEH SOUNDING TEST
Desa hempa -
L ATl Kampung Tosampa | DATE 11 April 1979
CIATIQN 1 17, ELEVATION T i GHOLMD WATER LEVEL m
TOIAL CEPTH 1250 . TESTED BY R - Nagata
’ . kum ;-: :— [TELEN [T PP TEY] l VIRLE L Numbet of { Popesyaied Frnelyairnd TlH[“; o .
LIt Pme st rin Lenain remares|| LOAP 1 sna | D Lengtl . REMARKS
Ry ah twen . o " k Hal wrn " o - N
75 55 | 0.55 100 | 16 | 25 | 600 | 64 | 6
P 20 | o075 " 16 v 9.25 | 64
100, 13 0.8 8 ” 18 " 9.50 72
K Y 100 | 18 2 p 18 | v 975 | 72 |
” 25 125 | 19 ” 165! # (1000| 62 | 8
d 7 is0 ; v i 18 u 1025| 64
75 i 50 | 200 | 0 ” 10 » |1060| 40 |
- 20 | 240 " 10 7 _|1075] 40
100 10 250 10 o 10 " 11.00| 40 4
" 25 1275 | 12 " 16 4 1125 ‘64
" L 75 | 850 0 " 18 " 11560 64
" i 19 %3.65 L v 18 # 1L7sy] 72 |
" 16 | 10 1875 : 15 v 18 | » |1200] 72 | 8
" 5 25 1 400 . 59 2 " 288 | » |1225| 93 |
" 16 . » i.44.25 i 64 # 23 o 1260| 92 i
v, 98 i or i 4bD i 36 ;
" L s : P l 4. 7_5_ - 29 )
» | 45 , 1600 . 18 | 2 R ! .
n 8 v B35 i 12 | ‘ !
n 10 oy 550 40 '
" :-luiﬁ Lo _| 576 i 44 . ;
" ; 13 : v 600 { 58 | 5 :
u 4.5 1w 6.25 ! 18 | 1
v 5 : # ! 6_5-6_—1' 20 i ;
” 8 f " | 675 - 39 ! | :
vl e T e 4 5
v .'-7- " 7.25 l 28 ! A
R 750 | 32 ’ ' _
# 22 ' w1775 | B8 :
?o 116 | o# 8.00 64 8
v lis | o 825 | 60 ‘ ! 3
" 14 | » |8s50 | 56 Ll I B _ i
N ECIE N VL I Y% I S R e
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CONE PENETRATION TEST

Locatien Oenrsnas 6 1.3KL ' Looation — do —

" Ho 17 — 1 Date 11 April 1979 No 17 — 2 Date — do —

..Elevation " by R . Nagata  Elevation 7 by - do —

{Penctra {Sauge | q¢ qu N - ‘|| Penetral Gauge| qe ‘qu | N
‘ted DeepValue|,. ; 2 y 2 Remark |ted De~
i) kg/cih |kg/ch Value spth m

0.1_| 29| 18

Valuekg/ cmzkg/ cnd Value | REmATK

0.2 | 82 | 20 |04 R I 1 _
TN R I IR DN A SN A '
04 | 25 | 15 | 03 . _ _ _
~o% |56 |10 | - o At el et R il e Rt
Sl 7 BT O By et maitent Bl St A SN N BEE
0.7 2 6 ) LS T M R D A N R '"'"_.———
__(i-g—— ,.3 P _2'_i . -_6:;;“'"{ JEUES A A e i — e . P
09 [Tae | 2T | T | T T
o el s Tasl 1™ 1 N, | -

20 a0 a5 |05 | 071
T8l 45 | 29 | T ) ) )

e | PRSP P

22 | 48 {28 |06 | T T T T

24 | 60 | 88 |08 | 100 T R I i Attt B

) (RSN SRR DR [ - ._._-]- .
N S RPN N
- —— N e ,......- SR - . l -
- . — IR
S SRR | VNS S SIS - - - a—— —— _-—
- e ] - — e Bt T v ISR S NRR—

qe 3 Cone bearing capacity - 5 QU= 20.C m. 3.5 N e e

qu % Allowahle 8odl preasure ' C 1 coheaion lqr/cm « N 1N~ value
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"Desa hempa

CORE PENETRATION TEST

Location _Kampuny Tosampa Loeation _
No 17 — 2 ‘Date. - Fo Date
Elevation by - Elevation by
Penetra [Gauge!| qc qu | N Penetral Gauge| qo qu | N
tT? Deegvalue ke/cl |kg/eR| value | ReTATK :;:hD;" Valuekg/cmkg/em]| Value Remark
0.1 40 | 25
0.2 [ 45 { 290 | 0.6
0.3 40 | a5 | . N IR A T
04|80 | 10 s | VT o Rk .
o5 178 | 18 [ e Rl I e e B R .
oe 51 150 - - ——— — - | e
0.7 [21{13 . -
0.8 597|788 [ o8 B R S —
09 e |EO T 1 |
10 |19 [ 12 ] 0% o6
1.1 |19 | 12 B
1.2 23 L3 0.3
13 24 14 :
L4 38 21 0.4 T
156 39 | 2.5 .
B o e — — {—
17 {149 1 80 ]
1.8 40 | 25 | o5
19 35 | 21 _
20 | 80 | L9 | 04 ] 060 |
SRS BN N ' ] iR
22 |34 | 20 | 04 L R et
23 30 19 : S
2.4 30 19 0.4 057
25 | 96 | B1 |
— _a+ e
N _—
.......... B TR IFPRENEET RN | . —_——]

C s cohesion:: kg/cm ‘o

qc i Cone bearing capaeity - 5 qQu m 10 C :m. 3 5N
qu [ Allowable 801l praasura

CIX
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Qn t N & value




 SWEDISH SOUNDING TEST

Desa Ua.dukelleng _ '
LOCATION Kanpung hapaceaang : : DATE 11+ 4 — 19789

STATION NO. 18 ELEVATION m__ GROUND _WATER LEVEL m

TESTED BY IR .Snpriya. Bk

TOTAL DEPTH 15056 “m

LoaD NUMBER OF TIMES OF HALF TURN PER METER

TIMES/y
K¢ i

' {

(Al i LR PRI remarks

DEPTH m

? 25 30 .78 100
L




b\vVEDI

H - SOUNDING

Desa Ua.dnkelleng
LCCAT!U i _Kampung hapacecang

TEST

DATE 11— 4 — 1979

ix - s’

SIATION Ni) 18, ELEVATION 7 m MB_LL\/_EL_m |
TuTAL DERPTH 1505 rh TESTED BY
:!D P\ru.:m., J.—'mj .Fl‘;:: T RELMARKS L‘:;‘D l:::::{ v.-::,::u 'T::::fd T:M’-"; REMARNKS
Hak tee, tn _ o n. . Hall wrp m m -~ w -
75 16 | 0.15 75 25 7.2 6
100 10 {025 H G 75017
1 25 loso i ” 775
” #» 075 100 5 7.80 .
75 7 | 100 0 » | 4 | 20 | 800l 20 | olay
” v .1 1256 LA 9 2b 825} 8686
" » | 160 7 111 " 850 44
100 " 175 n 8 ” 895| 33
. 8 ” 200 12 1 v | 10 " 9.00j 40 4
" 1 o 225 4 . 8 ' # 925('82
” v 1250 " ' 8 i P 960 24
75 w 275 o " g8 | » .75 386 .
50 15 | 290 w Uy 8 4 | 10061 32 3
75 10 |So00 | 0 n L oog Ly 1025] 32
p | 25 | g2 | ' v 100 e 1050, 40
50 " 850 2 11 roo 1076 4%
75 1 376 v 9 n i1po0] 86 | 4
” #7400 0. v 1T vy 11105 28
100 | 4.2 5 . p L T i 4 | 1Lpo0f 28
v L3 s laso | 12 7 5o 7 l1irs] 20
‘50 L i 4.75 "o ; 5 o1 1200] 20 g
” 15 490 “ 31 4 { 7 1225 16
758 10 {500 0 L g oo ‘."1'-2.5.0 .36
100 | 4 25 | 6256 16 TE T T 1o75| 28 |
Z "5 650 - v B0 lisoo 3% 7 5
80 13 | %68 v 4 e (1825 18 '
75 12 | 576 | w05t e [1350] 20
100 25 | 600 o .4 B " 1376) 20
” 13 | 618 N - -7 " 1400 28 | 8-
” 2. |12 jegh’ '8 o 10 o 14,25 _4:'()"=-' s&nﬁd
# ‘25 850" n 10 " 1450 41'0_.{ ‘
75 7 |e7s L 156, “ |17l 60 |
75 # 700 S0 " 20 _”' 1600 80 ‘i 9:
| 1080 B gg B0
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Looation

CONE PENETRATION TEST

Location

Fo 18 —1

Elevation

- Date 11 —4—1979

7m

"No Date

Elevation

Panctra Gauge | qe qQu N Penetra Gaugech qu [N
tig Deegvalue kg/cr% kg/cr% value Remark | ted De~ Value .g/cmzkg;/c:m2 Value Remarik
n m : - apth m
| 01 j 22 | 18 | | Jo—d ]
BN VI s T S -
0.3 | 75 | 4.8 R R P }
04 | 50| 81 | es | T 1T - )
Tos | 8s jer | T T 7T T B R
e 1 ae et 14—~ - - - —
07 | se | 33 | 77 T T T
0.8 |60 | 88 |08 | 0es | T ] B T
[ o9 95 | 60 m-_T"—__m—fnym o
R B .T PRI - - —— areae -* '.—_———_
- B il D S — a4 1 ee—— —— - -----1 ;
R
] U One SRS RS PR IO SO
RS RN NSRS SUSS NERA e -

‘qu t Allovable soil rreasure

q¢ & Cone bearing'capacity =5 quml0C --3,5 N

C s cohesion kg/em®, H 1 N = va

lue
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Loocation

CONE PENETRATION TEST

Elevation

Ko 18-—-2

‘Tate R . Nagata

by

7 m

iaoontion

Ko

Elevation

Date

"by

Penntra

-th m

Gange

ted DeopValue

qe
ke/ of

qu

kg/c% .

Remark

Penetra
ted De-
epth m

GaugeLqé
Value g/cm2

qu

kg/cmE

Value

Remark

36

2. 2 s

02 50 | 31 '03'_ i i 1 1
T80 | s D I I R E e
0.4 65 | 4 1 0.8 R A b - _
05 |40 | a5 T N — T T T
Rl el B e el E RE . e e
0.7 o |81 | T 1T B T B R
0.8 | 51 "7{5" os | T T 1 T
0.9“ “3-_0 T ]_ 9 T - . ) T
BEUNELEELE 6.’_@'_:"—& 91 | T -
) i5 | 09 e T T
. Lz 1 3, .-.ﬁ....ﬂp_ 0.1 .-I - : - j—-‘ [ —
13 15| 67 - - }
1.4 12 0.6 0.1
‘,_1;.5_._ __.. 6 0'_.2. — — —— RS o — ._.: -
16 | 11 {08 | ol .
| 17 [ 2o | L2 [ i
1.8 15 | 09 1 02
19 | 24 [ 18 |
20 12 | 06 | 0T [ 017 - _ .
|21 (12 [ 08 | T . )
s e Ot SRS PWIES PUSHINTI! |PRNEN i IR R
2.3 15 | 0.9 ! .
o d 10 1763 1T 0T U350 - - i R |

1790

s m———— ST DY R e —
- - (S —— e LR [ i s . ]

e ————— ] e i ¢ b e e

. - ERIRERN [P PO S

it - — e v
.. — POT RN NP
f—— -l FEPUREP TS P PYSTYPR - - -

— .

qe 1 Cone bearing capacity = 5 qu w10 C =.3, 5 N

qu t Allowable aoil _pressure. . C'1 cohesion kg/cm .

IX'-.118
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SWEDISH. SOUNDING TEST .

Kampung Salopokko
Desa Ugr : . : _ . : B
LOCAT_'_QH_KBC Salaug Pory . ' DATE 12+ 4—1979

STATION No. 19 ELEVATION 7.5 m_ GROUND WATER LEVEL . m

TOTAL DEPTH 78 ] m _TESTIED ay IR, Snpriyé » TR

DEPTH m

LOAD NUMBER OF TIMES OF HALF TURN PER METER - TIMES;, - '
. QO 10 20 30 40 0 &0 90 | . 200 X0 400 t
LEP PP PRR 2P P

tt 25 50.75 100
A

REMARKS . '}

X = .11_9. o




= AcDlEH SOUNDING TEST
O I DATE 12— 4 — 1979
LAATION M1 8, ELEVATION 75 1 OWOUID WATEL VEL m
TUJAL DERTH 780 m TESTED BY
e —
0 l': j‘.ﬁ,{ ' o ! ':.tlm " sLMARKs]| LAD _‘v;::-:! P‘.::—‘.“-‘.id 1-1:;::.“ T REMARKS
ne Pai twnr | oo .a. " k3 Mall mi e tm 2w E
75 | 10 jo010 100 | 15 25 | 675 | 60 |
100 | * 8 T ors » 12 | . # | 700 | 48 | 5
” 2 10 653: 20 " 15 | » 7.2 6 60 !
T e e s A BT N TR
" i 15 ! 0.65 ” 23 | #1975 | 88 |
" 2 | 10 0.75 - 20 # {5 { 5 |q78p | 100 . 11
» 18 093 ° : I
K T1s 17 1.0 0 Iy 2 ;
» 3 “T 25 | 125 ; 12
V] t 115 : 4 L50 | 46 ' i
a6 7 1 L76 ! 24 g
w12 4 v 1200 8. ! 5
" . 29 i 220 ik ;
75 | 5 225 ! '
PR 5 230 i ; | .
100 200250 | | .
v 25 275 ! 1 ] i
o 15 ave ] ] ——
u 15 10 3_05““ 6 | 0 z i ! E
AR N B TTRETI e
v 8 7 a0 1z T | ;
v 178 :_ v B35 12 'l ' 5 A T
I L LN L ) A
” R WY i ” o '"’. 4:; 5 ) 14 :1 : : :
1 .'3,5 E " I 4.50 1 4 E i
.”- 45 | U415 18 _ - ]
B I vy e Py =1 e e
B R e YT s T 1 R
" % ‘ p l 5 50 : 16 T ‘;'—- e e
T .'5_ SRRV X . 20 g - I ) T I
" o ” 1 600 ; 28 3 R | B : P ‘11_”%_
| %5 L " ie2s | 80 R N
BN KL W IV R E s st




: O e b
- | B : L e -
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: ; e .j.m ;
E . iem T T
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0 de 0z O . 0r . Qe 0z o 0
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CONE PENETRATION TEST -

Location N ' Loocation
Bo 191 Date 12 —4 — 1978 - No Date

Elevation . 75 by R.Nagata = = Elevation by

Penetra [Jauge| qc qu - | N Penetral Gauge| qe qu | N

ary ) . r . -l - L )
Ezg D;er\alue kg/c:% kg/cr% Value Remark etzih]); Valuekg/cmzkg/cm‘ Value | Remark

0.1 88 | 42

o2 | 68 |4z [0 | T f 4 T B o
04 | 85 | 63 | 13 IS R .
05| 60 | 88 | | ) I RN I A

0.6 25 | 15 |08 ) - B I T

0.7 35 | 21 o ] T T

08 | 11 | os o |7 7T YT I I R T
“The A1 e | - ) —
1o Ti1]os |01 [ove | R -
—<r— e e —— |

12 33 118 o3 ] - R 1

-.“i.jﬁ.--.. .......3. 9 - ,z_‘i!. 9 .5“ wofl s e as e — e e e— v —— s — e . Y - i e ——— o
| L7 Al |28 4
‘1.8 | 60 | 38 | 0.8

20 | 85 g%i'fﬁf 0.9 4 ___
21 |lob |63 | | - - . '

el e b L - C e r—————

qe ‘1 Cone’ bearing caP&'GiJW-:_" 5 .fl“_"- 16"_(‘: ‘= 3,5 N = ;
qu t Allowadle goil pressure _ C .t cohesion kg/émz'; H 1t N Qalue_
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Location

~ CONE PENETRATION TEST

Flevation

7.5

Ro 19.2 Date 12— 4 — 1879

by R, Nagata

Looation

No

Elevation

_ Dafl:e

by

Penctra (Gange| qe qu N Penetra Gaugech qu | N
“t#z;il-.l‘eervalue kg/ch |kg/ch| Value | Remark jted De<|, . o g/cnkg/en’ Value | Remark
m . apth m.
|_ Ol | %2 128 | 1 A e —
o2 61139 |08 | _ e i
B EIREY A A
04 | 55 185 |ov | | o ) )
05 187 lag | I S L
06 | 52 188 |07 { | . y ) ol
| o7 (42427 | "U[ IR AT N DR .
0.8 1 37 128 7 05 . - .
209 188 tae [ [ T } e
Lo |36 b aa 104 089 o ] o
ER R S Y R R e ] B o T
12 | 40 |25 | 0% . ' T
50 | 1 1 -
14 317719 102 ” o
15 31 | 1Lg | : .
T Tio | oo | es | e | e RO S
17 81119 | i
18 |78 |49 | T0 )
19 | B 39 . 1
20 [ 64 (41 [ 08 089 | _
B S o SR I R S ER s s S B
22 | 59|38 | 08 1 D D N T
2.3 47 | 3.9 _ :
24 | 45 |29 | o8 ] T T
25 | 38 | 24 | I T -
2.6 66 | 42 | o | Tl T T M
2.7 68 |42 | | TV T T T
28 1280 78 15 | L§2 T T
...... S ' SRS R
— e —— A e ] TR SISO SR
PR I S N .......J....,.._ S R, e S
i

q¢ 3 Cone bearing capacity. "'__5'9“,'"".' 10C "_=‘._'3.5_=N-- S . e
qu t Allowable moil pressure - : ¢ 1 cohesion .kg/cme. RH:it.Niw:value
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SWEDISH SOUNDING TEST

Salopokko

20

ELEvATION  &-B

DATE 12 »

4—-19789

m_ GROUND WATER LEVEL

TOTAL DEPTH

14500

m

JESTED By R , Nagata

DEPTH m

LOAD
Kg

NUMBER OF TIMES OF HALF TURN PER METER.

i

0 G 20 30 40
B I |

200

TIMES/,

? 25 50 75 100
| -

il

e e U T

REMARKS

=1

TR P P




SWEDISH SOUNDING TEST

LQCATIGH Selopokko

SIATION HO 20,

ELEVATION 65

DATE 12 —4 — 1979

m GROLHD WATER LEVEL m

ToTAL DEPTH_ 1450 1 TESTED BY R.Nagata

SYLIE Rt IRl INvevnl Il PO TS il Tt vseumenl I RS
ne Pak taen 1o. e n "3 ol wrn m m- |7 m

50 5 0.05 100 25 750

75 2 0.07 75 5 756

100 18 0.25 11 75 20 7.75

” 25 0.5 0 12 50 25 8.0 0 0
" ” 0.75 75 ” 8.25

75 ” 100 0 75 " 8.5 0

r P L25 50 ” 8.76

” 30 145 o " 900 -0
100 5 150 ” ” 9.25

” 25 175 ” # 9.501 °

” P 200 0 ” " 9.756

v L 225 o | ~»- |1000 0.
“ g 250 75 13 (1013

” L 19 1260 100 | L7 ]1020

” 3 L 15 |a7g. | 40 " 2 26 11026 40

" 4 25 3.00 18 2. " 4. #». |11050| 16

” 4 v 325 186 ” 4 t 1075|186 oy
” 4 " -850 18 ¥ 45 | 1.0¢] .18 3.
n 4 ” 375 16 y 45 . #»  |1125] 18 '

” 5 | o» 1400 20 | . g ” 5.5 s |1150] 22

o 5 e 1426 1 20 » 5 # }LLT6 | 20 _
" 4 o 450 1. 16 " K v 1200 24 9 -
" 4 v | 47b | 16 ” 8 v |1228] 32

" 4 » 1500 | 16 2 " ‘10 » 11250 40

” 4 o 1625 16 ” 105 i 12.'?5 42

" 3 " lss0. | 12 | v 112 1 7 [1rso0l 48 | o
v 25 | " 575 | 10| 7 1145 ! , 13251 58

» | 85 Y 600 | 14 | 1 || 7 |15 v Tiasol o

” 4 p -6825 | 18 ' " ‘16 - " ‘1875 64 -
” 35 " 650 14 wo.| 18 " 1400 72 . 3:‘-
” 2 ” 6756 8 ” 19 #” 1@,‘2 6| 767 T
756 v 700 0 " 21 PR U )
100 " 725 . ' DR R D
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Loo#t:l.on

CONE PENETRATION TEST

Looation
Ho 20 — 1-_ Mate 12— 4—1979 No Date
Elevation by Elevation by
Fenctra |[Cauge | qc qu N . Penetra Gaugech qu | N
r - ) a
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13 31 20 -
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18 . - 70 4.9 . 9
19 | 80 [ 50 | |
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gu ¢ Allowable soil pressure
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€ 1 coheaton kg/em®. 5l 1 N - value
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CONE PENETRATION TEST -

Location

Ko 20-—2
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SWEDISH SOUNDING TEST - -

Tanéung Puray = _
Locarvion Kampung Luraboya paTE1D0 » April 1979

STATION NO. 21  _ELEVATION 7 . m GROUND WATER LEVEL - m

ToraL peeth 1 1,938 m TESTED BY R . Nagata.
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SWEDISH SOUNDING TEST
- DATE 10 April 1979
cf EVATION 7oA GROUMD WATER LEVEL _m
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