Flgulc 4-2-9.1 - A sample of Canton District Map
(L.a Paz Dept., Gualberto Villarroel Prov., San Pedro de Curahuara Canton, M2180001. BMP)
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Figure 4-2-9,2 A sample of Provincia Administrative Map
(Santa Cruz Dept.,Velasco Prov,, P703ADMI.BMP)
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‘f Figure 4-2-9.3 - A sample of Department Administrative Map
* (D7-ADML.BMP-Santa Cruz)
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Figure 4-2-9.4

A sample of Well Geographic Column Map (W6030301A.BMP)
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Figure

4-2-9.5 A sample of Road Network Map (ROADO5-La Paz)
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A sample of Hydrological Map {(111L005-La Paz)

Figure 4-2-9.6
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Figure 4-2-9.7
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ple of Geological Map (GEOLOS-La Paz
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Figure 4-2-9.8 A sample of Topographic Map (TOPO05-La Paz)
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sure {.2-9.8
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A sample of Land Use Map (LANDOS-La Paz)

Figure 4-2-9.9
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Figure 4-2-9.10 A sample of Administrative Map (ADM[OS -La Paz)
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Pigure 4-2-6.12 Natural Envirommental Map
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C. HYDROGEOLOGICAL INVESTIGATION

t. Geophysical Prospecting
2. Regional Groundwater Development Conditions in the Study Area



A T




ff CHAPTER 4 HYDROGEOLOGICAL INVESTIGATION
4.1  Geophysical Prospecting

Two types of geophysical prospecting, such as vertical clectnie sounding of clectrical
resistivity and electromagnctic sounding, have been implemented in tlas study,

Vertical electric sounding (VES, Schhumberger method) was carried out (o cover most parts
of the Project Arca (Altiplano, Valle and Elano), while electromagnetic sounding (transicnt
electromagnetic method, TEM method) to cover the Chaco arca.

The tools used by the current work are listed in the Table 4-1-1.

1) Principle and Method of Geophysical Prospectin
{1) Vertical Electric Sounding

Vertical cleetric sounding (VIIS) on the current work was implemented with electrodes
altocation of the Schliumberger type as shown in following Figure 4-1-1. Electrical current I was
run into then carth through a couple of the current clectrodes A and B o micasure the  potential
difference, gencrated between the two potential clectrodes M and N by the current 1 Two
potential clectrodes were symmetrically allocated on a traveese fine as to substantially wphold such

a rqiationship between the spacings of AB and MN as to being that AB/2 > 3 x MN/2, while.
station O is on the center of traverse line to being that OA = OB = AB/2 and OM = ON = MN/2,

i —{ih ) ——

av
A M 0 N 8
i !
TITI7TITT 77 7IPT T 7 777777777777
|MN/2 MN/2
e —— AB/2 - AB/2

Figura 4.1-1  Configuracion de Schlumberger de Sondeo Hlectrico Vertical (SEV)
Figure 4-1-1 Schlumberger avvay of Vertical Electric Sounding (VES)

&
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The apparent resistivity value in the occasion of the above is shown below:

Pa=K Vi
where Pa : apparent resistivily
V : potential difference between the electrodes, M and N

[ :intensity of current
K : clectrode configuration cocfficient, 2 7 [(AB/2) 2- (MN/2) VMN

The smaller spacing value of MN of two potencial clectrodes, as small as possible, against
the spacing value of AB of two current clectrodes, should provide more effective geophysical
achicvements, since smaller V value is prone to be hardly measured if AB value get larger, as
shown in the following equation:

V = PalMN/2 = /[(AB/2) - (MN/2)’]

Based on the above relationship, the current vertical electrical sounding has been
substantially operated under a conditional combination of AB/2 and MN/2 as shown in the Table
4-1-2 .

(2) Electromagactic Sounding (TEM)

When a steady current in a cable loop on the Earth’s surface is rapidly terminated, a time
varying (primary) magnetic field is generated. The magnetic field induces eddy currents in
underground conduchivic matersials (such as mineral deposits), and the manner in which these
curcents decay is characteristic of the propertics of the conductive matcrial (mainly their
conductivity, shape and sizc).

The (sccondary) magnctic ficld associated with these decaying currents is detected by a
suitable coil known as the receiver (Rx). This Rx is a small multi-tumn coil placed at the centre of
the transmutting (Tx) loop. This loop configuration is known as I Loop and in this study this

configuration is used. ‘The transmitting {Tx) loop has a size of 100m x 100m as follow:

P



Tabla 4-1-1

Yspecificacion de los equipos geofisicos

Table 4.1.1 Specification of lools
Method Tooks . Form
Yertical Electric McOhom 21185 0Y0 Corp

Sounding

Eleclromagnetic
Sounding (TEM)

Tramsmitier

Receiver

Power

FowerBooster

SIROTEY 3

Tramsmitler

Reeeiver

Juipul Yoltage
Range of current

Input Impedance
Range of Measurmenl
Resolution

Internal batlery or
External baltlery ofl 12V

330mA/200V
500mA/200V
63004/200¥
§00aA/200V

Geo Instrumenis Pty Lid.,
Australia

¥aveform

Reoelilion

Current output
Yoltage output

Measurmen{ rangc

No. of measurment windows
Windew width

Band width

Yoltage resolution
Signalaveraging

Gain

Instrumenl noise

{00V. P-P
1, 2.5, 10, 50. 100, 200mA

1M,
0. 00Imy-0. 6Y
0. 001

Bipolar, Rectangular

25Hz to G. F2llz with 50Mz
rejection or 30z to o 12Hz
with 60Hz

10 Amp max

2% Yolts DC max

8 micro-sec to 2 sces
83 total

50 micro-seconds
10KHz

{ microvoll{gain=0.1)
1-9999

0.1, 1,10, 1001 ines

12 nV max

C-3




Tabla 4-1-2 Hoja de caleulo de Sondeo Electrico Vertical (SEV)
Table 4-1-2 Vertical Electric Sounding (VES) sheet

No.

AB/2
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Figura 4-1-2 Configuracion de Loop de TEM
© Figure 412 Loop array of TEM

The transmitter current waveform consists of positive going and negative going pulscs.

Between the pulses is an off-time, during which the signal is measured.

A
Current
' Transmilted signal pulse
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N »
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voltoge Positive received signal

(with transient decoy)

Time
L (exponded scole)

Time windows
{ Negative received signol not shown )

l"igu_m 4-1-3 Senales transmitidos y recividos
Figuvo 4-5-3 Transmitted and received signals



2) Results of Geophysical Prospecting

Groundwater prospcciing is to detect an aquifer. A layer found by geophysical prospecting
is judged to be an aquifer or not by the results of driliing and well logging. In geophysical
prospecting, here, a word an “aquifer-resistivity layer” is used for a layer which has possibility to
be an aquifer by analyzing it’s resistivity structure,

According to the results of geophysical prospecting, it is known that a depth of an
“aquifer-resistivily layer” is affected by Ioéal geological condition. The depth and speeific
resistivity of an “arquifcr-rcsistivily layer” of cach geophysical station including it’s coordinate and
elevation is shown in the Table 4-1-3. And the depth and specific resistivily of an “aquifer-

resistivity layer” of cach area is shown as follows:

Area “aquifer- resistyvity layer” speeific resistivily
Altiplano - 10m-~250m 30~-80 Q-m
Valle : 20m~250m 40~60 Q-m
(30~50 ©-m in lacustrine Jayer)
Llanura 30m~250m 40~60 Q-m
Chaco 100m~450m 25-80 Q-m

{Main Report *afterhere written as MR*: Sce MR Figure 4-1-2, Table 4-1-3)

In Altiplano, the old age Jake ocupies widely and has thick lacustrine deposits, In
this zonc in which lacustrine sediment formation is thick, an “aquifer-resistivity layer” lies in
deeper or s not find {e.g. Toledo). But, in the foot of the mountains or around the outcrops of the
basciment of the arca an “aquifer-resistivity layer” lies relatively on shallow place. In island zone
in the old lake, the depth of an “aquifer- resistivity layer™ is about 10m in depth in very closed area
around an istand.  And salt water exits under this “aquifer- resistivity layer”, As going away
from the island the thickness of an “aquifcr-'rcsislivity layer” fcduccs and on the contrary the
upper surface of salt water riscs (MR Figure 4-1-3).

The Valle is extended from the Department of Tarija to the department Santa Cruz through

Chuquisaca. Jn the Valle an “aquifer-resistivity layer” of cach Department lies on closed depth

affected by topography and geology with differences.

In the Departiment of Chuquisaca, the tendency is toward deeper the depth of the “aquifer-
resistivity layer” from the west to the east, _ o

In the Depadment of Santa Cruz, there is a Quaternary wide valley and in the center of
there (Cochabanibita) an “aquifer-resistivity layer™ lies on deep place and rises to surrounding.

In the Department of Tarija, like Chuguisaca, the tendency is toward deeper the depth of the
“aquifer-resistivity layer” from the west {Iscayachi) to the cast. But no “aquifer-resistivity fayer”
was detected at least 200m in depth in the north of Entre Rios (in Saladito, Lajitas) because the
formattons of there contain salt.

T
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In the Llano, it is known that the tendency is toward shallower the depth of the “aquifer-
resistivity layer” from Costa, where morphological condition is changed, to the cast.

In the Chaco, the tendency is toward shatlower the depth of the “aquifer-resistivity layer”
from the west to-the cast.
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(1) Dcpartment of Chuquisaca

In the Valle of this Department there are widely outcrops of Palcozoic bascment and
topographically the Valle forms a watershed between Amazon basin and Pilcomayo basin.
Meteorologically this arca is dry and annual precipitation is very small. Therefore there is no good
condition for existing of groundwater. &

The resistivity columns of all geophysical statlons in thi¢ Vallg ar¢ shovwn in the Figure 4-
1-d4-a~b. _ _

In the Sucre zone we can comfinm the existing of two “aquifer-resistivity layers™ with
resistivities 30 Q-m, 40 Q-m r»spccmdg, The upper layer is 20m in depth and the lower 80m
The upper layer is no expect because of it’s thickness (20m) and low specific resistivity. |t secms
that the “aquifer-resistivity layer™ correspods to a part of the much fissured part inside the
bascment. '

In Yamparacz zone, under the station CH53 an “aquifer-resistivity layer™ lics under 50min
depth with it’s 50 © -m specific resistivity and 20m thickness. It has small dimension.

In Lavadero {CH57) no “aquifcr-rcsiélivity layer” was detecled.

In Tarabuco zone (CH46,CH47), “aquifer-resistivity Iaycré” lic under 60m-~ 70m in depth
with 160~100 Q-m specific resistivity. It scems that groundwater is in the fissure of tﬁc basement.

It Lupiara Pampa zone (CH48,CH49) an “aquifer-resistivity layer” lies under 60m depth
with 40~30 Q-m specific resistivity. It scoms that this “aquifer-resistivity layer” is not thick
because the basement lics under surface 80~100m in depth. o

In Redencion Pampa the bascment was detected under surface 40m in depth but no
“aquifer-rcsiétivily layer™. |

In Padilla the vertical clectric sounding (VES) is realized at a distance of about 500m from
the shore of the old lake. An “aquifer-resistivity fayer” lics under the surface more 100m in depth
with 50 Q-m resistivity.

In the arca from Sucrc to Tarabuco the .bascnicnt is widely cxposured. It secms that
“aquifer-resistivity layers” of this area correspond to parts of fissured zone inside the basement
and a part with specific resistivity under 40 Q-mis a fissured zone filled clay of shalc or slate by
weathering. It scems that Lavadero is under this geological condition. '

In the Chaco, Ipati de Ivo is located in the west of the area and near to the Valle. Here an
“aquifer-resistivity fayer” lics under surface more than 100m with 50~60 Q-m. Generally the
“aquifer-resistivity layer” Jies under 350m deep with 30~80 Q-min Campo Leon and under 250m
deep with 25~70 ©-m in El Simbolar. Therefore the tendency is toward shallower the depth of
“aquifer-resistivity layer” fron the west to the cast. (MR Figare 4-1 -18420,_ Figure 4-1-4-¢~d).
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(2) Southof the Department of La Paz

In this Department “aquifer-resistivity layers™ lic under surface less than 50m. But these
“aquifec-rosistivity Jayers” gencrally have thin thickness, (MR Figure 4-1-6, MR Figure 4-1-7,
Figure 4-1-5-a~b).

In Patacamaya zone, specific resistivity of the “aquifer-resistivity layers™ vary with 3030
Q-m and it’s depth with 200~100m depending to place. The tendency is toward shallower depth
of the “aquifer-resistivity layer” from the north {LP7,100) to lhé south (LP4,20m).

In Collana Tholar, an “aquifer-resistivity layer™ lics under surface 60m in depth with 30 Q
-,

In Topohoco an “aquifer-resistivity layer” lics under surface 20m in depth with 30 Q-
m~100 Q-m.

In Caquingora an “aquifer-resistivity layer” lics under surface 40m~70m in depth with
45~80 Q-m resistivity. It scems it is possibile to get water under the foofball ground (LP12)
behind the Church or near to the pond (LP13). Unfortunately, ncar to the real well (LP14) no
“aquifer-resislivity fayer™ was detected.

In Umala an “aquifer-resistivity laycr’; lies under surface 20~30m in depth with about 30 2
-m resishivity.

In Canaviri an “aquifer-resistivity layer” lies under surface 30m with 25 Q-m.  But
it is not much expected “aquifer-resistivity layer” by reason of it’s low specific resistivity and thin
thickness (15m).

In Copani bwo “aquifer-resistivity layers” were detected under surface 20m and 60m with

40 Q-m resistivity. The upper layer has thin thickncss (20m) and the lower 70m in thickness.
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(3) Department of Cruro

The old age lake occupics most part of this Departient and has thick lacustring deposits in
some places., These lacusteine formations contain high salinity water. It’s difficult to get
groundwater to drink from these formations. Butdin the foot of the castern mountain range and
around the outcrops of the basement it is possible to detect an aquifer at shallow place under
surface and around istands in the old lake,too. It becomes clear that an “aquifcr-rcsisiivily layer™
lics under surface about 10m in closed arca around the ofd istands, Under this “aquifer-resistivity
fayer” saline is dctceted. What saline exits under “aquifer-resistivity layer™ is comumon
characteristic in all islands area.

Corque zone is in a valley which is extended from south to north in Tertiary formations.
An “aquifer-resistivity layer” lies under surface 20~30m with 40~53 Q-m in this zonc (MR
Figure 4-1-8, MR Figure 4-3-9). Jt scems that the water in the “aquifer-resistivity layer” is
contaminated by a little saline because of existence of salt near to the current.

Penas zone is located in a valley like Corque. An “aquifer-resistivity layer” lies under
surface 20~30m with 25~40 Q-m in the north of Penas, which is an inportant village of the Zone,
and in the south of it 30~120m with 40~60 & -m {MR Figure 4-1-10, MR Figure 4-1-11).

Cantu Santa Ana- San Juan Pampa zone is planc ncar to the foot of mountains and an
“aquifer-resistivity layer” lies under surface about 15m with 25~45 Q-m there. I1°s necessary to
consider quality of groundwater by contamination by surface water. The depth of the basement is
shallow under susface about 130m here.

Sillota Bellen zone includes Sillota Witu, Wallchapi and Anacasi. These villages are
situated on a shore of a same old istand and there an “aquifer-resistivity layer” le under surface
shatlow in depth (about 10m). It became clear that salt water was under the “aquifer-resistivity
layer” in every village. As going away from the island the “aguifer-resistivity layer™ becomes thin
and upper front of sall water riscs. It scems that the “aquifer-resistivity layer™’s structure is as the
Fig. 4.3.4, therefore it"s necessary to search upper front of saline before to drill up for a well.

Janconuno is located in a shore of an old lake no like Sillota Belen. An “aquifer-resistivity
layer” lic under surface about 15m with resistivity 50~70 Q-m. A condition of this “aquifer-
reststivity layer” is like it of Sillota Belen.

In Rosa Pata an “aquifer-resistivity layer” lics under surface 20m-~50m with resistivity
30~45 0-m. Around Rosa Pata therc is salt cduced, then it’s necessary to anabize groundwater

before to use it. This village is located from Corque to south. Same rocks of Corque lic in a place

with a distance of few kilometers from this village, then it seems that the basement lics shallow -

under this village.
Toledo and Nuva Llagua arc situated in the old lake where lacustrine deposits are thick. No

“aquifer-resistivity layer” is detected there. {Figure 4-1-6-a~c).
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(4) Department of Tarija

An “aquifer-resistivity layer” lics shallow in depth of 20m~30m in the valley of Iscayachi,
which is located in the west of the Department, and 40~100m in La Choza, Junacas in the Center,
In Entre Rios in the east an “aquifer-resistivity layer” lies under 100m but in some stations no
“aquifer-resistivity layer” was detected. In Bermigjo zone, in the south an “aquifer-resistivity
layer” was detected under 50~100m. Generally the tendency is toward deeper depth of “aquifer-
resistivity fayer”” from the west to the east. Figure 4-1-7-a~d _

In the valley of Iscayachi in the west an “aquifer-resistivity layer™ lies under surface
20~50m with 30~90 Q-m and overlics besemeant. But the depth of the basement is shallow. In
Chorcoya Lago (TA21) the depth of the “aquifer-resistivity layer™ is lower {(50m).

In San Isidro zone in the center an “aquifer-resistivity layer” gencrally lics wnder surface
30~70m with resistivity of 30~45 Q-m but in the center of this zone no “aquifer-resistivity layer”

was detected (MR Figure 4-1-21~4-1-23). This zone has an important condition to be an aquifer,

of which two muddy beds are as pulting an “aquifer-resistivity layer” between them. Lower
muddy bed overlics basement. In Junacas zone an “aquifer-resistivity layer” lies under surface
40~50m with 30~70 Q -m and has a thickness of about 30m. fn Polia which is located in the north
of Junacas zone, unfortunately, no “aquifer-resistivity layer” was detected. (MR Figure 4-3-24,
Figure 4-1-8-a).

In Entec Rios zone in the north of the Department an “aqiaif‘cr-resistivity layer” lics under
surface 50~100m. But in La Cucva(TA32) in the north of the zone an “aquifer-resistivity fayer”
lies under surface about 20m with 35 Q-m. In this zong sandy mud stones, silt stoncs and muddy
sand stoncs lic widely and cach of them is relatively homogeneous. If an inner variation of then
was detected as an “aquifer-resistivity layer” with 25~35 Q-m, then it’s difficult that the vanation
is an “aquifer-resistivity layer”” because of low specific resistivity.

In Lajitas and Saladito in the north of Entre Rios no “aquifer-resistivity layer” was detected.
In this zonc low resistivity layer (under 10 Q-m) continues toawrd deeper and salt educed from

“rocks is observed there. It scems that almost formations of this zone contain salt. %

In Bermcjo zone an “aquifer-resistivity layer” lies under surface 50m with 45 Q-mvin Col.

Linares in the north of the zone but 100m with 80 € -m in Naranjita in the south. It seems that a

layer which lies under 30m with about 200 € -m corresponds to a gravel layer (Figure 4-1-7-b-d).
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?; _ {5) Department of Santa Cruz
The tendency is toward shallower a depth of a “aquifer-resistivity layer™ from
Cochabambita to north cast. (Figurc 4-1-8-a~b). _
In Trigal zone, an “aquifer-resistivity layer” lics under 200m in depih in Cochabambita
with 60 €-m, and under 120m in El Trigal (SC26) with 60 @ -m and vader 35m with 35 Q-miin
Tucumancillo. The teadency is toward shallower depth of “aquifer-resistivily layer” to the
periphery. In Lagunilla {SC23) no “aquifer-resistivity layer” is detected. _
In Sanjon (SC22) an cffective “aquifer-resistivity laye” by consideration of topography
lies under surface 60m with 38~45 Q- resistivity.
In Comarapa zone an “aquifer-resistivity layer” lies under sucface 35m with 50 Q-m in
Comarapa (SC27), 150m with 30 Q-m in El Tambo (SC29) and 30m with 50 Q-m in San
Isidro{SC28). In San Isidro another “aquifer-resistivity layer™ is detected under surface 100m with
. 50 Q-
i, In Pampa Grande (SC30) an “aquifer-resistivity layer” lics under surface 70m with 30~55
Qo

In Samaipata an “aquifer-resistivity layer” lics under surface 40m. It scems that this layer
consists of an alicrmated layer with muddy bed and sandy bed by judging low specific resistivity of
ihe layer,

In the Llanura, the tendency is toward shallower depth of the “aquifec-resistivity layer”
{rom the west, Costa zong, to the cast.

In San Carlos zone, a well, which is in t_hc court of the School of San Carlos, gave us an
important information about underground condition of this zong, of which the well is dry at least
130m under surface even if an “aquifer-resistivity layer” is detected by geophysical prospecting. It
scems that upper surface of “aquifer-resistivity layer” is under 130~150m and it’s efective
specific resistivity is between 35 Q-mand 45 Q (MR Figure 4-3-12~14),

Okinawa [ has a good well which wells out from the depth of about 70m. Verical Electric

Sounding was carricd out to confirm the aquifer in the north with an interval of 500m from the
well. An “aquifer-resistivity layer” was detected under surface about 70m with 40 -m and a
muddy bed, too, with under 20 Q-m, which presses the lower “aquifér-rcsisiivity layer”, was
detected. Then it was certified that Vertical Electric Sounding Mcthod was very effeciive method
to detect an aquifer.

In Yapacani {SC32) an “aquifer-resistivity layer” is under surface 50m with 60 Q-m.

In Quituquina it was interpreted that an “aquifer-resistivity fayer” laid under 100~120m.
But it became clear that there was no “aquifer-resistivity faycr” by the results of the test drilling
JC5 (MR Figure 4-3-15~17).
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3) Results of Geophysical Prospecting, Test Drilling and Well Logging at Test Wells *g
=

Ninc geophysical stations ware scliccted for test drilling on geophysical results.
They are as follows: ' '

Arca Well No. Geoph. No. Location
Altiplano IC1 -LP3 Patacamaya-l.a Paz

IC2 ORI10 Corque-Oruro

1IC3 OR3 Penas-Oruro {subslituted ORS)
Valle IC8 TA9 La Choza-Tarija

1o TA30 Naranjos-Tarija (TA10- TAtl- )}
Llanura JC4 SCH San Carlos-Santa Cruz

IC5 SCH Quituquina-Santa Cruz
Chaco ICe CHS5 Campo Leon-Chuguisaca

IC7 CH26 El Simbolar-Chuguisaca

The results of geophysical prospocting, test drilting and well logging and each other’s
relation arc as follows.

(I} JCIl: Geophysical station L.PS in Patacamaya- La Paz

Gceophysteal results.
0-35m /230 Q- high resistivity layer consisting of much debris from back
mountain range.
30-65m/60 Q-m  sandy fayer - “aquifer-resistivity layer”
65~95m/74 Q-m muddy layer
95m~ /30 Q-m  sandy layer - “aquifer-resistivity layer”

Drilling

support geophysical results.
Well logging

23-65m aquifer
Screen interyal

23~65m

{2) JC2 :Geophysical station GR10 in Corque - Oruro

Geophysical results
9~40m /26 Q-m nmuddy tayer
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40m~ /40 Q-m sandy layer - “aquifer-resistivity layer™
Drilling
support geophysical results.
Well logging
support geophysical resulis.
Screen interval
42~66m

{3) JC3: Geophysical station OR3 in Huacuyo - Oniro
Geophysical results
4~ 33m/63 Q-m mixed current deposit with gravels, sand, mud
33~117m/ 150 Q-m  consolidated sand stone or eonglomerate
117m~ /47 Q-m sandy layer - “aquifer-resistivity layer™
Screen interval
28-60m

(4) 3C4: Geophysical station SC11 in San Carlos - Santa Cruz

Geophysical results
65-140m/ 7 Q-m mddy layer
140~ 40 Q-m sandy layer - “aquifer-resistivity layer”
Results of drilling and well logging
support geophysical results
Sercen interval
146-248m

(5} JC5: Geophysical station SC14 in Quiluquina - Santa Cruz

Geophysical results
32~110m/ 110 Q-m  shale, slate, sand stong with fow cracks
110m~ /35 Q-m shale, slate, sand stone with much cracks -
“aquifer-resistivity layer”

Drilling results

0~40m mixed layer with grabel, mud
40m~ shale
1 10m~ more crack

Well logging

no support geophysical results

Screen interval
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117~182m
(6) JC6: Geophysical station CHS in Campo L¢on - Chuquisaca
Geophysical results

280~350m /15 Q-m  muddy layer
350m~ /60 Q-m  sandy layer - “aquifer-resistivity layer”

Drilling
~300m muddy layer
300m~ sandy layer
Well logging

suppori geophysical results
Screen interval
306~361m

(7) JC7: Geophysical station CH26 in El Simbolar - Chuguisaca

Geophysical results
~225m/ 6 Q-m muddy layer
225~ 23 Q-m muddy + sandy layer - “aquifer-resistivity layer’

>

Dnlling
~240m muddy layer
240m~ muddy + sandy layer
Well logging
75~-150m sandy layer

Screen interval
99-159m

{8) JC8: Geophysical station TA9 in La Choza - Tarija

{Drilling point is located on the court of a chapel, Tkm west from TA%)
Geophysical results
~3lm /12 G-m muddy layer

31~90m/ 30 Q-m sandy layer - “aquifer-resistivity layer”
90~105m /2 Q-m  muddy or silt layer

105m~ /120 @-m bascment

Drilling
support geophysical results.
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Well logging
support geophysical results
Screen interval
46~119m ' wellingout 7 Vs

(9) JC9: Geophysical station TA30 in Naranjos - Tarija

Geophysical results

8~40m /3t Q-m sandy laycer - “aquif‘cr-rcsislivity layer™
40~100m / 16 Q-m muddy layer
100m~ /27 O-m sandy la)'cr'- “aduifcr-rcsislivity layer”
Drifling |
muddy l.a)'cr' dry well
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