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PREFACE

No : 90/Geoelectrical-Report/X11/2017
Attachment : 1 Set

Subject : Geoelectrical Report

To

PT. PP (Persero) Tbk

In order to fulfill the requested from PT. PP (Persero) Tbk for Geoelectrical Test at
Pringgabaya Solar Power Plant Site, East Lombok, West Nusa Tenggara, CV. Rekayasa Bumi
Karya has finished the test for 4 point location at the site. Geoelectrical test has been conducted on
13" December 2017. The result of the test can be figured in this report.

We hope this report can help the construction of the project as well. Thank you for your

faith and cooperation to us.

Mataram, 27" December 2017

Director,

Sukandi, ST., M.Eng
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CHAPTER 1
INTRODUCTION

1.1 Background
Geoelectrical investigation used to have information of the water ground conditions to
fulfill the needs of raw water. Water ground locations are variative and spreading
unequally, it depends on the geological conditions below the surface or the aquifer layer

and the topograpchic site condition.

1.2 Aim and Purpose
The aim of this work to determined the aquifer layers which is contain the ground water.
The Purpose of this work to find the characteristics of aquifer layers so we can figure the

depth and positions of aquifer layers.

1.3 Scope of Work
1. Geoelectrical investigation has been done on 4 point locations at Pringgabaya’s Site.

2. Makes data interpretation from the 4 point location.

1.4  Project Location

Geoelectrical site located at Pringgabaya, East Lombok, West Nusa Tenggara.

1.5 Date of Test
The test was held on 13" — 14" December 2017.

Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488
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2.1

CHAPTER 2
METHODOLOGY

Geoelectrical Investigation

Geoelectrical investigation is one of the geophysics method who studied electrical
current flow inside the earth and how to detect it from the surface. The method that we used
in this investigation is geoelectrical resistivity method. This geoelectrical resistivity
investigation has been conducted to know the deployment and the differences of Soil layers
below the surface vertically or horizontally. The characteristics of rocks resistivity depends
on several factors such as rocks material, mineral content, rock electrolyte content. To
interpret the rock classification we can combined the resistivity result and geological site

condition. So we can determined which one of the rock layer as a aquifer.

2.1.1 Theory

Principal of resistivity geoelectrical survey is injected the electrical current into the
earth through two electrodes. This electrical current caused the voltage for the both point.
Due to the differences between the rock layers which is through by the electricity current,
caused the difference of voltages between the both points. This difference can be measured
from the surface by receiver (V) through two potential electrodes.

There are some electrode configurations for this resistivity test, such as Wenner,
Schlumberger, dipole-pole, etc. The difference of configuration usage will be affected to
geophysics parameter. Schlumberger configuration is used in this resistivity test at
Pringgabaya Site. The span of cables were adjusted with site condition.

According to aim of the resistivity geoelectrical investigation, we have two ways to
collected the data.

1. Mapping/traversing
Electrodes span are determined how depth we know the variations of rock
resistivity under the ground surface horizontally.

2. Vertical Electrical Sounding (VES)
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To know the variations of rock resistivity under the ground surface vertically.

2.1.2 Equipment
1. Geoelectrical appliance type G-Sound Twin Probe
ACCU
Current electrode which is made from steel peg
Voltage electrode which is made from copper peg
Cable around 300 meters to connect voltage electrode to geoelectrical appliance
Cable around 300 meters to connect current electrode to geoelectrical appliance
Connecting battery cable to geoelectric appliance

Hammer

A e A

Meter

10. Data form
11. Stationery
12. Compass

2.1.3 Steps of Geoelectrical Measurement

r Fl P2 c2

MN
— >

A
v

AB
Picture 2.1 Array of electrodes in Resistivity meter using

Schlumberger Configuration
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After all the appliance are completed, and then set it up with accumulator. The
voltage on indicator transmitter will be 24 Volt and around the middle for
incoming voltage is 12 volt.

Determined the measurement track for one sounding point. Gradually added
electrode spacing for one sounding point. The space of electrode based on
schlumberger configuration.

After set up the electrode at certain space, based on used configuration, connect
the current electrode with current terminal. Current loop indicator will be deviated
to right side at red area. Connect the potential electrode to potential terminal.
Calibrate the geoelectrical appliance to neutralize natural potential effect to
measurement. On digital meter will be showed a certain number, arranged the
compensator to zero using smooth potentiometer.

Injected the electrical current, turn the switch volt to position 1, the current can
be increased by raising the voltage to higher position. When current reading is
still good enough, there is no need to raise the voltage to avoid the broken fuse.
After pushing start button, current value will be showed on display. Write down
the current value and then push hold button and potential value will be showed at
potential display. The current value used to be small at AB/2 position. If current
value does not show up when the start button is injected, then check the battery.
Recessive surface or over spacing electrode caused current value undetected.

Detected Current and potential value are written on measurement form.
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2.2

2.3

Data Analysis
The data obtained from field investigation are potential current and potential difference
on electrode composition with AB/2 and MN/2. Formula to analysis the value of pseudo-

resistivity according Schlumberger electrode configuration rules are:

AV
pa =K (7)
K = m(AB? — MN?)/4MN

In geoelectrical resistivity method, the earth is assumed having isotrophic homogeny
characteristic, therefore the measurable resistivity is the real value of resistivity. It is not
depending on electrode spacing. The earth consist from many of rock layers with different
resistivity, therefore the measurable potential affected by those layers. The measurable
resistivity value is not the resistivity for all rock layers. Especially for wide electrode space,
the measurable pseudo-resistivity value called pseudo-resistivity value. Pseudo-resistivity
value is resistivity value from equivalent fictive homogeny medium with reviewed plated
medium.

For example, a reviewed plated medium consist of two rock layers with different
resistivity value (pl dan p2) consider as a layered homogeny medium which is having one
pseudo-resistivity (pa). pa value plotted to AB/2 on transparent bilogaritma paper to be

interpreted.

Interpretation

There are some methods to interpreted resistivity value data, one of the simplest way
is curve matching, matching the field curve with standard curve, and then the result analysis
with IP2WIN and Progres program software.

The resistivity value of each material as the subsurface lithological interpretation can

be interpreted as the table below :
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Table 2.1 Resistivity value of each materials

Material
Basalt

Marble
Quartzite
Sandstone
Shale
Limestone
Clay
Alluvium
Ground Water
Salt Water
Conglomerate
Tuff

Andesite
Granit

Chert, slate

Resistivity (Ohm-m)
1000 - 10®
100 —2.5x10®
100 — 2x108

8 —4000
20—-2000

50 -400

1 -100

10 - 800

0.1 -100

0.2

100 - 500

20 —-200

100 — 2000
1000 — 10000
200 —2000

Source: Loke. M .H., 1997-2001
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CHAPTER 111
RESULTS

3.1 Hydrogeological Condition

The period of Rainfall in Lombok island is about 4 — 5 months (November — April) with
rainfall intensity 900 — 2600 mm/year. The biggest intensity located at West Lombok and around
Rinjani Mountain. The available amount of surface water at River Basin Unit around 2.50 — 3.50

Billion m* . Whereas for ground water potency in Lombok island around 0.9 billion m?.

" S L N YL L )
AR R S RS -
WAL ORI LAY et -
ANV AL RN AN 1A WY

Picture 3.1 Hydrogeological Map of Lombok Island and Western Part of Sumbawa Island

Geoelectrical investigation located at Pringgabaya, East Lombok, West Nusa Tenggara
Barat. This investigation aim for Power Solar Plant construction at Pringgabaya’s Site.

Hydrogeologically, this investigation site is an area with highly productive aquifer. The depth to
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free ground water level more than 16 m below subsurface. Ground water in aquifer layer flows
from rock intrusion. Geomorfologically this site is an hilly area with slope range from 20° - 50°.
Meanwhile geologically this site is one of volcanic area with base rock which is consist of breccia,

tuff, and lava.

3.2 Geoelectrical Interpretation Result
According to the field investigation result using schlumberger configuration, we use
IP2WIN and Progress software to get the true resistivity value and subsurface depth.

Table 3.1 Location of Geoelectrical Investigations.

No. | Sounding Point Coordinates Elevation (m)
1 VES - 01 81
2 VES - 02 67
3 VES - 03 89
4 VES - 04 101
BM-3
X=
-
BM -2
Mol
Z=

Picture 3.2 Geoelectrical Line Direction
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1. Vertical Electrical Sounding (VES) 01

Line Direction of VES — 01 from east to west. With elevation 81 m above the sea level.

Subsurface of lithological cross section on the table 3.2 and Hydrogeology cross section

at table 3.3.

Table 3.2 Rock Layers Interpretation for VES — 01

Resistivity Model

Interpretation

VES - 01

TIPS TNy

[ITIF RN LT 3

Top Soil : Sandy silt, boulder (lava), resistivity
4.13 - 215.07 Ohm.m, depth 0.0 — 1.82 m

Tuff Breccia : resistivity 377.03 Ohm.m, depth
1.82-2.79m

Breccia : Resistivity 1408.85 Ohm.m, depth
12.59 -21.30 m

Tuff Breccia : Resistivity 37.55 Ohm.m, depth
21.30-48.27m

Breccia : Resistivity 531.25 — 1047.63 Ohm.m,
depth 48.27 — 88.17 m

Tuff Breccia : Resistivity 31.46 Ohm.m, depth
88.17—-117.70 m

Tuff Breccia : Resistivity 80.06 Ohm.m, depth
88.17 —~m
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Table 3.3 Hydrogeological Cross Section

Resistivity Model Interpretation
VES - 01
o 'o% "oy vy
= sk want From rock layers interpretation we assumed that
= confined aquifer layer (natural water ) at depth
S 21.30 — 48.27 m and phreatic aquifer layer
o wzocn (natural water) at depth 88.17 — 117.70 m.
= Phreatic Aquifer layer located at Tuff Breccia
with resistivity value 31.46 — 80.06 Ohm.m.
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2. Vertical Electrical Sounding (VES) 02
Line Direction of VES — 02 from east to west. With elevation 67 m above the sea level.

Subsurface of lithological cross section on the table 3.4 and Hydrogeology cross section

at table 3.5.
Table 3.4 Rock Layers Interpretation
Resistivity Model Interpretation
VES - 02

- i e e smmuewe | TOP Soil : Sandy silt, boulder (lava), resistivity

e 54.08 — 54.72 Ohm.m, depth 0.0 — 2.40 m
- Silty sand, gravel : resistivity 10.00 Ohm.m,
. depth 2.40 — 4.48 m
» ’ - = Tuff Breccia : Resistivity 73.19 Ohm.m, depth
= 4801130 m

—— ! Silty Sand, gravel, boulder : Resistivity 14.74
| Ohm.m, depth 11.30 - 21.42 m

= Breccia : Resistivity 221.10 — 1493.27 Ohm.m,
= depth 21.42 —51.66 m

Tuff Breccia : Resistivity 178.42 — 59.05
Ohm.m, depth 51.66 — 113.40 m

Silty sand, gravel, boulder : Resistivity 2.51
Ohm.m, depth 113.40 —~m

= FHe 228

b3}
SATYANE GRNTL
Pt
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Table 3.5 Hydrogeological Cross Section

Interpretation

. Lo o
Resistivity Model
e
VES - 02
- hlas LS | "l
“ i) O LRI )
Viia TOT SO AT SLT. J0LLTER LA
x s | STV W0 CRVE:
= "o U ENETIAN
- " QLT WD ARV
pouLen
- e [
-2
18 M A
T2 B RN
L0 VS BRI

28
" LT GAE GRVTL
aTmoer

From rock layers interpretation we assumed that
confined aquifer layer (natural water) at depth
11.30 — 21.42 m and phreatic aquifer layer
(natural water) at depth 87.66 — 113.40 m.
Phreatic Aquifer layer located at Tuff Breccia
and Silty sand, gravel, and boulder with
resistivity value 2.51 — 59.05 Ohm.m.
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3. Vertical Electrical Sounding (VES) 03

Line Direction of VES — 03 from east to west. With elevation 89 m above the sea level.

Subsurface of lithological cross section on the table 3.6 and Hydrogeology cross section

at table 3.7.
Table 3.6 Rock Layers Interpretation
Resistivity Model Interpretation
VES -03

-5
i

o%
5

Top Soil : Sandy silt, boulder (Iava), resistivity
98.05 Ohm.m, depth 0.0 — 0.75 m

Tuff breccia : resistivity 39.74 Ohm.m, depth
0.75-4.46m

Silty sand, gravel, boulder : Resistivity 7.61 —
7.94 Ohm.m, depth 4.46 — 13.05 m

Tuff breccia : Resistivity 153.95 Ohm.m, depth
13.05 -35.80 m

Breccia : Resistivity 1414.42 Ohm.m, depth
35.80 —48.74 m

Tuff Breccia : Resistivity 29.97 — 119.38
Ohm.m, depth 48.74 — 85.44 m

Silty sand, gravel, boulder : Resistivity 10.00
—13.49 Ohm.m, depth 85.44 — 110.33 m

Silty sand, gravel, boulder : Resistivity 1.99
Ohm.m, depth 110.33 —~m
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Table 3.7 Hydrogeological Cross Section

Resistivity Model Interpretation
VES - 03

From rock layers interpretation we assumed that

e phreatic aquifer layer (natural water ) at depth
3 73.36 — 110.33 m. Phreatic aquifer layer located
- IR at Tuff Breccia and Silty sand, gravel, and

. boulder with resistivity 1.99 —29.97 Ohm.m.
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4. Vertical Electrical Sounding (VES) 04

Line Direction of VES — 04 from east to west. With elevation 101 m above the sea level.

Subsurface of lithological cross section on the table 3.8 and Hydrogeology cross section

at table 3.9.
Table 3.8 Rock Layers Interpretation
Resistivity Model Interpretation
VES - 04
= o AR - | Top Soil : Sandy silt, boulder (lava), resistivity
= 2.12-49.01 Ohm.m, depth 0.0 — 1.41 m
= o Breccia : resistivity 156.75 — 479.81 Ohm.m,
3 2 b depth 1.41 —5.65 m
5 Silty sand, gravel, boulder : Resistivity 15.83
- - Ohm.m, depth 5.65 — 17.69 m
’ Tuff breccia : Resistivity 26.90 Ohm.m, depth

= 17.69 —25.63 m
= Breccia : Resistivity 1763.35 — 9136.62
- : Ohm.m, depth 25.63 —113.05 m

Silty sand, gravel, boulder : Resistivity 9.00

Ohm.m, depth 113.05 —~m
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Table 3.9 Hydrogeological Cross Section

Resistivity Model Interpretation
VES - 04
—_— i From rock layers interpretation we assumed that
phreatic aquifer layer (natural water) at depth
B 113.05 m. Phreatic aquifer layer located at Silty
: sand, gravel, and boulder layer with resistivity
= o S value 9.00 Ohm.m.
S. Correlation VES 01 — 04 of Lithological and Hydrological Cross Section

Based on Correlation VES 01 — 04, and then lithological and hydrological cross section

has been made. From lithological cross section the rock and soil layers can be figured as

the picture 3.3 below. Meanwhile, hydrological cross section can be figured at Picture

34.
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LITHO - RESISTIVITY MODEL
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Picture 3.3 Correlation VES 01 — 04 of Lithological Cross Section
HYDROGEOLOGY - RESISTIVITY MODEL
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Picture 3.4 Correlation VES 01 — 04 of Hydrogeological Cross Section
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If the drilling exploration will be done, the most potential water ground source on VES —01. Bore

design can be figured as picture below.

VES - 01

Confined Aquifer =

-80.0

-90.0

Potential Aquifer AL Screen PVC

1100

e Bottom Plug

Picture 3.5 Bore Design

\®]
S
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CHAPTER 1V
CONCLUSION AND RECOMMENDATION

1. Conclusion

a.

Geoelectric Investigation has been conducted on 13 — 14" December 2017. Total
track of investigation is 4 points. Geoelectrical used Schlumberger method, and for
data analysis used IP2WIN and Progress software.

The depth of ground water level at VES — 01 is 21.30 m — 48.27 m for confined
aquifer, and for phreatic aquifer at depth 88.0 — 117.0 m from surface. Both of
aquifer layer located on Tuff breccia layer.

The depth of ground water level at VES — 02 is 11.30—21.42 m for confined aquifer
(silty sand, gravel, and boulder layer), and for phreatic aquifer (tuff breccia layer)
at depth 87.00 — 113.00 m from surface.

The depth of ground water level at VES — 03 is for phreatic aquifer at depth 73.00
—110.00 m from surface. Located at silty sand, gravel and boulder layer.

The depth of ground water level at VES — 04 is 113.00 m below the surface. Located

at silty sand, gravel and boulder layer.

2. Recommendation

To get more complete information about the ground water level, drilling

exploration can be done at VES-01, VES-02, and VES-03. The depth of drilling exploration

should be done to 120 meters below subsurface. Based on resistivity value we found that

potential aquifer (natural water) at depth up to 120 meters below the surface.
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.|
Geoelectrical Data measurement at VES - 01

No. | AB/2 [ Rho(Ohm-m)[ MN/2 K viimv) [vz(mv)| 11(mA) 12(mA)
1 1.5 67.34 0.5 6.28 1185 1183 110.4 110.5
2 2 33.78 0.5 11.78 320 315 110.7 110.7
3 2.5 18.19 0.5 18.84 106 105 109.3 109.4
4 3 11.22 0.5 27.48 453 45.6 111.2 111.3
5 4 11.06 05 49.46 24.5 25.1 110.9 110.9
6 5 14.62 0.5 77.72 21.5 20.4 111.4 111.4
7 6 16.21 05 112.26 16.4 15.4 110.1 110.1
8 8 22.77 0.5 200.18 13.3 11.9 110.8 110.8
9 10 23.95 0.5 313.22 8.7 8.1 109.9 109.9
10 12 24.05 0.5 451.38 5.8 6 110.8 110.8
11 15 29.55 0.5 705.72 4.7 4.5 109.9 109.9
12 15 29.55 5 62.80 52 51.4 109 109
13 20 31.65 5 117.75 29 29.5 109 109
14 | 25 31.27 5 188.40 17.9 18.9 111 111.1
15 30 35.70 5 274.75 14.3 14.5 111 111
16 30 35.70 10 125.60 31.1 30.6 111 111
17 | 40 39.68 10 235.50 19 18.5 1116 1116
18 50 41.95 10 376.80 12.6 12.2 111.7 111.7
19 60 49.00 10 549.50 10 9.9 111.9 111.9
20 75 65.83 10 867.43 8.1 8.8 111.6 111.7
21 75 65.83 25 314.00 24.2 23.2 111.7 111.7
22 | 100 88.79 25 588.75 16.7 16.5 110.3 110.3
23 | 125 80.70 25 942.00 7.5 7.6 88.9 87.7
24 | 150 82.90 25 1373.75 6.8 6.4 109.6 109.6
25 | 150 82.90 45 714.35 10.8 11.3 109.6 109.7
26 | 175 87.96 45 997.82 10 9.7 112 112
27 | 200 100.28 45 1324.91 8.6 8.2 111.1 111.4
28 | 225 110.26 45 1695.60 7.7 7.3 111.3 111.2
29 | 225 110.26 65 1120.74 11.1 10.8 111.5 111.1
30 | 250 118.68 65 1407.57 9.2 9.4 110.2 110.4
31 | 275 132.01 65 1724.58 8.5 8.6 111.7 111.7
32 | 300 124.23 65 2071.80 6.7 6.6 110.9 110.9
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.|
Geoelectrical Data measurement at VES - (02

No. | AB/2 | Rho(Ohm-m)| MN/2 K viimV) [ v2(mv)| 1(mA) 12( mA)
1 15 27.40 05 6.28 470 471 106.9 106.9
2 2 22.58 0.5 11.78 204 210 107 107.1
3 2.5 21.07 0.5 18.84 123 122 108.6 108.6
4 3 20.69 05 27.48 84 81 108.1 109.1
5 4 23.30 05 49.46 51.9 51.5 108.8 108.8
6 5 24.57 05 77.72 33.7 31.5 102.3 102.2
7 6 25.98 05 112.26 24.5 25.7 107.5 107.6
8 8 25.75 0.5 200.18 13.9 12.5 108.9 108.9
9 10 26.03 0.5 313.22 9 9 107.4 107.4
10 12 26.66 05 451.38 6.5 6.5 109.1 109.1
11 15 28.41 05 705.72 2.4 2.1 65.6 65.4
12 15 28.41 5 62.80 29.1 30 65.6 65.6
13 20 34.30 5 117.75 316 32.3 110.1 110.2
14 25 36.51 5 188.40 20.7 20.4 106.5 106.5
15 30 38.11 5 274.75 12.3 12.4 105.5 105.5
16 30 38.11 10 125.60 31.8 32 105.6 105.6
17 40 44.27 10 235.50 20.3 20.5 109 109
18 50 45.26 10 376.80 12.2 11.5 104 104
19 60 46.62 10 549.50 7.3 7.5 95.4 95.4
20 75 54.95 10 867.43 6.8 7 109.4 109.4
21 75 54.95 25 314.00 21.8 22 109.4 109.4
22 | 100 77.00 25 588.75 15.6 14.7 101.9 101.9
23 | 125 93.75 25 942.00 11.8 11.1 107.9 107.9
24 | 150 105.50 25 1373.75 5.6 6 97.5 97
25 | 150 105.50 45 714.35 14.3 14.5 97.5 97.5
26 | 175 118.02 45 997.82 12.4 12.9 106.9 107
27 | 200 136.06 45 1324.91 8.9 9 87.9 86.4
28 | 225 137.01 45 1695.60 7.2 7.9 110.6 110.6
29 | 225 137.01 65 1120.74 14.3 14.3 110.6 110.6
30 | 250 129.41 65 1407.57 9.9 10.4 110.4 110.4
31 | 275 116.99 65 1724.58 7.5 7.6 111.3 111.3
32 | 300 101.72 65 2071.80 3.9 3.7 77.4 77.4
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.|
Geoelectrical Data measurement at VES - 03

No. | AB/2 | Rho(Ohm-m)| MN/2 K viimV) [ v2(mv)| 1(mA) 12( mA)
1 15 6.68 05 6.28 114 115 110.8 110.9
2 2 5.22 0.5 11.78 37.7 39.1 110.9 111
3 2.5 4.89 0.5 18.84 27.5 28.5 111 111
4 3 5.72 05 27.48 21.8 23.1 111 111
5 4 7.57 05 49.46 17.2 15.8 111 111
6 5 10.16 05 77.72 14.3 13.9 111 111
7 6 12.23 05 112.26 11.7 11.8 111 111
8 8 15.79 0.5 200.18 9 9 111.1 111.1
9 10 17.51 0.5 313.22 4.1 5 111.1 111.1
10 12 19.43 05 451.38 4.4 4.9 111.2 111.1
11 15 27.27 05 705.72 43 4.4 111.1 111.1
12 15 27.27 5 62.80 46.2 47 111.1 111.1
13 20 39.41 5 117.75 36.1 35.7 111 111.1
14 25 44.31 5 188.40 25.1 25.4 111.2 111.1
15 30 48.63 5 274.75 18.9 19.1 111.1 111.2
16 30 48.63 10 125.60 43.4 41.9 111 111
17 40 47.19 10 235.50 21.2 21.9 111 111
18 50 47.91 10 376.80 12.9 12.7 110.7 110.7
19 60 53.11 10 549.50 10.5 10.1 110 110
20 75 59.83 10 867.43 7.4 7.3 110 110
21 75 59.83 25 314.00 19.7 21 111 111
22 | 100 64.80 25 588.75 11.3 12 110 110
23 | 125 78.32 25 942.00 8.7 8.9 110 110
24 | 150 99.42 25 1373.75 8.2 8.4 110 110.4
25 | 150 99.42 45 714.35 19.6 19.1 110.4 110.4
26 | 175 117.74 45 997.82 12.5 13 110.4 110.9
27 | 200 140.07 45 1324.91 11.4 11.5 110.9 110.9
28 | 225 144.63 45 1695.60 8.9 9.6 110.9 111.2
29 | 225 144.63 65 1120.74 17.8 18.2 111.3 111.2
30 | 250 160.12 65 1407.57 12.8 12.5 111.2 111.2
31 | 275 165.18 65 1724.58 13.1 13.5 111.2 111.2
32 | 300 162.09 65 2071.80 8.8 8.6 111.2 111.2
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.|
Geoelectrical Data measurement at VES - 04

No. | AB/2 | Rho(Ohm-m)| MN/2 K viimV) [ v2(mv)| 1(mA) 12( mA)
1 15 72.93 05 6.28 1263 1265 110.5 110.5
2 2 59.71 0.5 11.78 554 552 110.7 110.7
3 2.5 52.84 05 18.84 300 310 110.4 110.4
4 3 49.43 05 27.48 196 196 110.6 110.6
5 4 40.24 05 49.46 89 89.6 110.9 111.9
6 5 37.31 05 77.72 52.3 52.5 110.8 110.8
7 6 32.19 05 112.26 31.3 31.3 110.8 110.8
8 8 26.46 0.5 200.18 14.5 14.3 110.6 110.6
9 10 20.79 0.5 313.22 7.2 7.3 110.9 110.9
10 12 18.43 05 451.38 1.3 16 111 110.9
11 15 17.79 05 705.72 1.3 15 110.4 110.4
12 15 17.79 5 62.80 30.6 31.4 110.5 110.5
13 20 17.70 5 117.75 13.5 15 109.6 109.6
14 25 19.85 5 188.40 11 12 110.2 110.2
15 30 22.15 5 274.75 8.7 9.9 111.1 105.5
16 30 22.15 10 125.60 18.2 19.2 111.1 111.1
17 40 31.77 10 235.50 14.9 14.7 110.5 111.1
18 50 37.10 10 376.80 10.6 11 111.1 110.4
19 60 48.65 10 549.50 9.9 9.4 109 111.1
20 75 61.73 10 867.43 7.8 7.7 110.9 109
21 75 61.73 25 314.00 17.3 17.9 111 111
22 | 100 75.17 25 588.75 14 14.1 110.8 111
23 | 125 87.35 25 942.00 10.2 10.2 110.9 110.8
24 | 150 93.24 25 1373.75 8.4 8.4 111.2 111
25 | 150 93.24 45 714.35 13.2 14 111.2 111.2
26 | 175 101.10 45 997.82 11 11.5 111.2 112.6
27 | 200 106.98 45 1324.91 8.7 9 110.4 110.5
28 | 225 114.14 45 1695.60 7.7 7.9 111 111
29 | 225 114.14 65 1120.74 11.1 11.5 110.9 111
30 | 250 115.03 65 1407.57 7.9 7.7 111.2 111.2
31 | 275 111.16 65 1724.58 4.7 9.5 110.1 110.2
32 | 300 103.16 65 2071.80 3.9 4 111.1 111
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VES - 01 Data Analysis by Progress software
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VES - 02 Data Analysis by Progress software
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VES - 03 Data Analysis by Progress software
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VES - 04 Data Analysis by Progress software

CUEYE DF #2333ENT RESISTI™ S SLECTRODE S2A27I6 \FRFH"
n E P Frardin Ponl © Ye Prine 4
2 Fl=hincs Cosdipadar - S-harlwom
__ RS [Srol dusnfnpaas] 8750 5
At Faaimier:
e [e=pi: M=klaay
s 1 A 407
= 2 A2 214
- 1 1.4 15675
| s 1 e AT
l__.-" L] SEF RE%
= _r\._a.;,l';cl 3 1rEE <k 3]
i 3 dakz et
et 2 re 0 CIRT
—— ‘__.?__i?tna":' 1 71 M?EEE
|y Sy n HEE | 1753135
kS i 11 Nnime 300
| ?.,_‘ﬂ 12
ot = | -"u_ rad Dizas iy
d/‘ - = Clhapecd Dala
I fi ) = Coloaadind D
= = Hodd Poion oy
Pa = Lol Feadbed (U
ol IR TR Y N TR AT 0O ) NN (R R 7Y S C G WO W TS RLT'TD -tb:l'cd::l-:-:ta?mlln.as-d
et 10 1 102 10 el m Diopth ot Lode |y
Gpasicg Iml Fiscidrsiy = Do Hewdr oo Laver Jdhnon)
TADLE 07 INTERFIETED DuiTa, Fudr-iy Loy
Mo | Spacwepinl | Oiocerwsd Ciaba [Oarem) | Calou stec Oace (0heren) Enan (5] 0" 00
1 153 EA7 E.2F 131 UL 2 7-_1:2.".
4 2ul = ) 4.0 = = i~
4 28] 4,780 B 10,2506 -
i i S0 A7 0. i — eieq
5 il T80 T3 T - =
£ 507 =3 Rk | B} L5052 -
' E0J 11200 17.232 o | -
2 gl [ T 15,744 L% i — T8
1 gl hin] 1700 16445 249 o)
12 21 10,00 21520 12038 4
11 L4 ] A AETAA P [ |
12 0aa Fm 3.2 1E.Fas] a0
14 Sl v | o) =l E AENLE- |
14 A0 bl ] 20364 R R BATLE
13 A7 .00 o5 M i
15 =nnd 2F A7 Ll ] ki
17 = NN rijee | N el 1 B CHn Mg At
12 Jaud -2 | ) e S e Il T i%a.E0
E | 150
14 Tl B AL Bl 124
23 12600 oAl ;3 0.510 &
Ey 1z0107 % 700 £ 05 1o
AF 17507 15000 =533 F R = 176125
a3 naa T 1] e ) 10,2351 S|
24 ErL ] Tl " hd RERIEE | |
25 2200 TR B0 L7 120
25 R0 TEED “RIAIE s m
7 A a1 ] e bl v 1| —
25 =
e 14 — N
44 ~
I -
iz
Az 180 —
o PRV

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488




Geoelectrical Investigation Report
5MW Solar Power Plant Project Pringgabaya’s Site

Geoelectrical investigation process
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Stacking current electrode and potential electrode pegs
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PREFACE

No : 91/Geoelectrical-Report/X11/2017
Attachment : 1 Set

Subject : Geoelectrical Investigation Report
To

PT. PP (Persero) Tbk

In order to fulfill the requested from PT. PP (Persero) Tbk for Geoelectrical Test at Selong
Solar Power Plant Site, East Lombok, West Nusa Tenggara, CV. Rekayasa Bumi Karya has
finished the test for 4 point location at the site. Geoelectrical test has been conducted on 14" — 15
December 2017. The result of the test can be figured in this report.

We hope this report can help the construction of the project as well. Thank you for your

faith and cooperation to us.

Mataram, 27" December 2017

Director,

Sukandi, ST., M.Eng
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CHAPTER 1
INTRODUCTION

1.1 Background
Geoelectrical investigation used to have information of the water ground conditions to
fulfill the needs of raw water. Water ground locations are variative and spreading
unequally, it depends on the subsurface geological conditions or the aquifer layer and the

topographic site condition.

1.2 Aim and Purpose
The aim of this work to determine the aquifer layers which is contain the ground water.
The Purpose of this work to find the characteristics of aquifer layers so we can figure the

depth and positions of aquifer layers.

1.3 Scope of Work
1. Geoelectrical investigation has been done on 4 points locations at Selong’s Site.

2. Makes data interpretation from the 4 points locations.

1.4  Project Location

Geoelectrical site located at Selong, East Lombok, West Nusa Tenggara.

1.5 Date of Test
The test was held on 14" — 15% December 2017.

Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488
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2.1

CHAPTER 2
METHODOLOGY

Geoelectrical Investigation

Geoelectrical investigation is one of the geophysics method who studied electrical
current flow inside the earth and how to detect it from the surface. The method that we used
in this investigation is geoelectrical resistivity method. This geoelectrical resistivity
investigation has been conducted to know the deployment and the differences of Soil layers
below the surface vertically or horizontally. The characteristics of rocks resistivity depends
on several factors such as rocks material, mineral content, rock electrolyte content. To
interpret the rock classification we can combined the resistivity result and geological site

condition. So we can determine which one of the rock layer as a aquifer.

2.1.1 Theory

Principal of resistivity geoelectrical survey is injected the electrical current into the
earth through two electrodes. This electrical current caused the voltage for the both point.
Due to the differences between the rock layers which is through by the electricity current,
caused the difference of voltages between the both points. This difference can be measured
from the surface by receiver (V) through two potential electrodes.

There are some electrode configurations for this resistivity test, such as Wenner,
Schlumberger, dipole-pole, etc. The difference of configuration usage will be affected to
geophysics parameter. Schlumberger configuration is used in this resistivity test at
Pringgabaya Site. The span of cables were adjusted with site condition.

According to aim of the resistivity geoelectrical investigation, we have two ways to
collected the data.

1. Mapping/traversing
Electrodes span are determined how depth we know the variations of rock
resistivity under the ground surface horizontally.

2. Vertical Electrical Sounding (VES)

BUMI 4
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To know the variations of rock resistivity under the ground surface vertically.

2.1.2 Equipment
1. Geoelectrical appliance type G-Sound Twin Probe
ACCU
Current electrode which is made from steel peg
Voltage electrode which is made from copper peg
Cable around 300 meters to connect voltage electrode to geoelectrical appliance
Cable around 300 meters to connect current electrode to geoelectrical appliance
Connecting battery cable to geoelectric appliance

Hammer

A e A

Meter

10. Data form
11. Stationery
12. Compass

2.1.3 Steps of Geoelectrical Measurement

r Fl P2 c2

MN
— >

A
v

AB
Picture 2.1 Array of electrodes in Resistivity meter using

Schlumberger Configuration
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After all the appliance are completed, and then set it up with accumulator. The
voltage on indicator transmitter will be 24 Volt and around the middle for
incoming voltage is 12 volt.

Determined the measurement track for one sounding point. Gradually added
electrode spacing for one sounding point. The space of electrode based on
schlumberger configuration.

After set up the electrode at certain space, based on used configuration, connect
the current electrode with current terminal. Current loop indicator will be deviated
to right side at red area. Connect the potential electrode to potential terminal.
Calibrate the geoelectrical appliance to neutralize natural potential effect to
measurement. On digital meter will be showed a certain number, arranged the
compensator to zero using smooth potentiometer.

Injected the electrical current, turn the switch volt to position 1, the current can
be increased by raising the voltage to higher position. When current reading is
still good enough, there is no need to raise the voltage to avoid the broken fuse.
After pushing start button, current value will be showed on display. Write down
the current value and then push hold button and potential value will be showed at
potential display. The current value used to be small at AB/2 position. If current
value does not show up when the start button is injected, then check the battery.
Recessive surface or over spacing electrode caused current value undetected.

Detected Current and potential value are written on measurement form.
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2.2

2.3

Data Analysis
The data obtained from field investigation are potential current and potential difference
on electrode composition with AB/2 and MN/2. Formula to analysis the value of pseudo-

resistivity according Schlumberger electrode configuration rules are:

AV
pa =K (7)
K = m(AB? — MN?)/4MN

In geoelectrical resistivity method, the earth is assumed having isotrophic homogeny
characteristic, therefore the measurable resistivity is the real value of resistivity. It is not
depending on electrode spacing. The earth consist from many of rock layers with different
resistivity, therefore the measurable potential affected by those layers. The measurable
resistivity value is not the resistivity for all rock layers. Especially for wide electrode space,
the measurable pseudo-resistivity value called pseudo-resistivity value. Pseudo-resistivity
value is resistivity value from equivalent fictive homogeny medium with reviewed plated
medium.

For example, a reviewed plated medium consist of two rock layers with different
resistivity value (pl dan p2) consider as a layered homogeny medium which is having one
pseudo-resistivity (pa). pa value plotted to AB/2 on transparent bilogaritma paper to be

interpreted.

Interpretation

There are some methods to interpreted resistivity value data, one of the simplest way
is curve matching, matching the field curve with standard curve, and then the result analysis
with IP2WIN and Progress program software.

The resistivity value of each material as the subsurface lithological interpretation can

be interpreted as the table below :
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Table 2.1 Resistivity value of each materials

Material
Basalt

Marble
Quartzite
Sandstone
Shale
Limestone
Clay
Alluvium
Ground Water
Salt Water
Conglomerate
Tuff

Andesite
Granit

Chert, slate

Resistivity (Ohm-m)
1000 - 10®
100 —2.5x10®
100 — 2x108

8 —4000
20—-2000

50 -400

1 -100

10 - 800

0.1 -100

0.2

100 - 500

20 —-200

100 — 2000
1000 — 10000
200 —2000

Source: Loke. M .H., 1997-2001
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CHAPTER 111
RESULTS

3.1 Hydrogeological Condition

The period of Rainfall in Lombok island is about 4 — 5 months (November — April) with
rainfall intensity 900 — 2600 mm/year. The biggest intensity located at West Lombok and around
Rinjani Mountain. The available amount of surface water at River Basin Unit around 2.50 — 3.50

Billion m* . Whereas for ground water potency in Lombok island around 0.9 billion m?.

@i | S

PRI A R

PRIV LR LM ALY -
LRI N A (¥

LA

Picture 3.1 Hydrogeological Map of Lombok Island and Western Part of Sumbawa Island

Geoelectrical investigation located at Selong, East Lombok, West Nusa Tenggara Barat.
This investigation aim for Power Solar Plant construction at Selong’s Site. Hydrogeologically, this

investigation site is an area with highly productive aquifer. The depth to free ground water level
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more than 15 m below subsurface. Ground water in aquifer layer flows from rock intrusion.
Geomorfologically this site is an hilly area with slope range from 5° - 30°. Meanwhile geologically
this site is one of volcanic area with base rock which is consist of pumice tuff, locally breccia,

lahar and lava are found.

3.2 Geoelectrical Interpretation Result
According to the field investigation result using schlumberger configuration, we use
IP2WIN and Progress software to get the true resistivity value and subsurface depth.
Table 3.1 Location of Geoelectrical Investigations.

No. Sounding Point Coordinates Elevation (m)

1 VES - 01 ] 46
2 VES — 02 I 50.5
3 VES - 03 I 42
4 VES — 04 ] 43.5

iy

L PO ’ ' - - YT AL

D

7.
s+

Picture 3.2 Geoelectrical Line Direction
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1. Vertical Electrical Sounding (VES) 01

Line Direction of VES — 01 from east to west. With elevation 81 m above the sea level.

Subsurface of lithological cross section on the table 3.2 and Hydrogeology cross section

at table 3.3.
Table 3.2 Rock Layers Interpretation for VES — 01
Resistivity Model Interpretation
VES - 01
TN —r LUK A S M S ROAH T

AR TN

we LS = RO

UKL TLrS

Top Soil : Silty sand, gravel (pumice)
resistivity 180.69 —7391.42 Ohm.m, depth 0.0
—1.27m

Pumice Tuff : resistivity 181.72 — 700.59
Ohm.m, depth 1.27 —7.53 m

Gravely Sand : Resistivity 7.47 Ohm.m, depth
7.53-15.49m

Pumice Tuff : Resistivity 70.39 Ohm.m, depth
15.49 —36.99 m

Gravely Sand : Resistivity 6.68 Ohm.m, depth
36.99 —45.89 m

Pumice Tuff : Resistivity 25.96 — 40.85
Ohm.m, depth 845.89 — 104.03 m

Gravely Sand : Resistivity 1.35 — 7.47

Ohm.m, depth 104.03 —~m
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Table 3.3 Hydrogeological Cross Section

Resistivity Model Interpretation

VES -1

JT Q00T

NON AQUIFER

From rock layers interpretation we assumed that
phreatic aquifer layer (natural water ) at depth

BHREATIC AQUIFER 36.99 —117.04 m. Phreatic Aquifer layer located

B at Gravely sand and pumice tuff layer with

resistivity value 1.35 — 40.85 Ohm.m.

= PHREATIC AQUIFER
= (NATURAL WATER)

—_
[\
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| Geoelectrical Investigation Report

5MW Solar Power Plant Project Selong’s Site

2. Vertical Electrical Sounding (VES) 02

Line Direction of VES — 02 from east to west. With elevation 67 m above the sea level.

Subsurface of lithological cross section on the table 3.4 and Hydrogeology cross section

at table 3.5.
Table 3.4 Rock Layers Interpretation
Resistivity Model Interpretation
YVES - 02

= 193 gt L

v
FANCET

PAKETUr"

e
. ¥ =

Ladd) rACE N

R e

FAE TLFS

Top Soil
resistivity 398.70 — 19941.80 Ohm.m, depth 0.0
-1.26 m

Silty sand, gravel (pumice)

Pumice Tuff : Resistivity 41.48 — 42.66

Ohm.m, depth 1.26 —4.09 m

Gravely Sand : Resistivity 8.460hm.m, depth
8.73-18.39m

Pumice Tuff: Resistivity 60.20 —77.90 Ohm.m,
depth 18.39 — 58.34 m

Gravely Sand : Resistivity 3.45 Ohm.m, depth
58.34 —86.29 m

Pumice Tuff : Resistivity 27.70 Ohm.m, depth
86.29 — 106.45 m

Pumice Tuff : Resistivity 77.13 Ohm.m, depth
106.45 — ~m

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS— MAPING
GIS - WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488

@REKAYASABUMIKARYA

13




Geoelectrical Investigation Report ]
5MW Solar Power Plant Project Selong’s Site ]

Table 3.5 Hydrogeological Cross Section

Resistivity Model Interpretation
VES - 02
— NON AQUIFER

From rock layers interpretation we assumed that
= phreatic aquifer layer (natural water) at depth
’ 39.97 —106.45 m. Phreatic Aquifer layer located

prreATC aourer | at Pumice Tuff and Gravely sand layer with

I IRTIRALSATER) resistivity value 3.45 — 77.13 Ohm.m.

PHREATIC AQUIFER
(NATURAL WATER)

SR

[u—
N
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=

5MW Solar Power Plant Project Selong’s Site

3. Vertical Electrical Sounding (VES) 03
Line Direction of VES — 03 from east to west. With elevation 89 m above the sea level.
Subsurface of lithological cross section on the table 3.6 and Hydrogeology cross section
at table 3.7.
Table 3.6 Rock Layers Interpretation
Resistivity Model Interpretation
Gravely san
VES - 03
o et —n Top Soil : Silty sand, gravel (pumice),
= L LaSAREE EIE ) resistivity 179.21 - 4607.99 Ohm.m, depth 0.0
i s ~1.96m
= Gravely Sand : resistivity 10.38 Ohm.m, depth
1.96 -2.75m
- Pumice Tuff : resistivity 44.32 — 341.88
‘ Ohm.m, depth 2.75 - 13.45 m
| it il Gravely Sand : Resistivity 6.33 Ohm.m, depth
13.45-28.36 m
Pumice Tuff : Resistivity 45.50 - 56.93
Ohm.m, depth 28.36 — 121.87 m
| -y Gravely Sand : Resistivity 2.61 Ohm.m, depth
121.87 - ~m
REKAYASABUMIKARYA 15
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Table 3.7 Hydrogeological Cross Section

Resistivity Model Interpretation

VES -03

| =] s SRMLTAT
"wy oy

— "t

- SN -3
3110
|e

“un

NON AGUIFER

i | PHREATIC AGUIFER From rock layers interpretation we assumed that
= IR SR phreatic aquifer layer (natural water ) at depth
28.36 — 121.87 m. Phreatic aquifer layer located
at Pumice tuff and gravely sand layer with

resistivity 2.61 — 56.93 Ohm.m.

- v | PHREATIC AQUIFER
{NATURAL WATER)

- «n | PHREATIC AQUIFER

—_14aie | (NATURAL WATER)
) {g—
REKAYASABUMIKARYA 16
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Geoelectrical Investigation Report
5MW Solar Power Plant Project Selong’s Site

4. Vertical Electrical Sounding (VES) 04

Line Direction of VES — 04 from east to west. With elevation 101 m above the sea level.

Subsurface of lithological cross section on the table 3.8 and Hydrogeology cross section

at table 3.9.
Table 3.8 Rock Layers Interpretation
Resistivity Model Interpretation
VES - 04

wn

Top Soil : Silty sand and gravel (pumice)
resistivity 775.86 — 1957.47 Ohm.m, depth 0.0
—1.98 m

Pumice Tuff : resistivity 303.38 Ohm.m, depth
1.98 -8.16 m

Gravely sand : Resistivity 19.57 Ohm.m, depth
8.16 —12.65m

Pumice Tuff : Resistivity 36.88 — 45.99
Ohm.m, depth 12.65 —23.62 m

Gravely sand : Resistivity 3.47 Ohm.m, depth
23.62 -30.07 m

Pumice Tuff : Resistivity 58.55 Ohm.m, depth
30.07 — 58.60 m

Gravely Sand : Resistivity 2.27 —2.77 Ohm.m,
depth 58.60 — 118.07 m

Gravely sand : Resistivity 1.39 Ohm.m, depth
118.07 —~m
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5MW Solar Power Plant Project Selong’s Site

Table 3.9 Hydrogeological Cross Section

Resistivity Model

Interpretation

VES - 04

Lerin KEsia™ Ay

- Lo g

3 LMLV

AR NON AQUIFER

v PHREATIC AQUIFER
= INATURAL WATER)

PHREATIC AQUIFER
= (NATURAL WATER)

**  PHREATIC AQUIFER
(NATURAL WATER)

From rock layers interpretation we assumed that
phreatic aquifer layer (natural water) at depth
23.62 — 118.07 m. Phreatic aquifer layer located
at Gravely Sand and Pumice Tuff layer with
resistivity value 1.39 — 58.55 Ohm.m.

5. Correlation VES 01 — 04 of Lithological and Hydrological Cross Section

Based on Correlation VES 01 — 04, and then lithological and hydrological cross section

has been made. From lithological cross section the rock and soil layers can be figured as

the picture 3.3 below. Meanwhile, hydrological cross section can be figured at Picture

34.
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LITHO - RESISTIVITY MODEL

LEGEND. N oo o m oiv wnas bt TRANSECTLNE SPACING (METER)
I
I o

Picture 3.3 Correlation VES 01 — 04 of Lithological Cross Section
HYDRO - RESISTIVITY MODEL

YLi-

3
3 E

A N e
y f
i e

TRANESLTLINE SPALING (M= | ER)

IFSP0 I x0T < e iy wr

Picture 3.4 Correlation VES 01 — 04 of Hydrogeological Cross Section
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If the drilling exploration will be done, the most potential water ground source on VES — 04. Bore

design can be figured as picture below.

- b o
[—] [—J

1 1
(73] wn
= &
- -

4 . Screen PVC
Potential Aquifer

=5 Bottom Plug

Picture 3.5 Bore Design

\®]
S
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CHAPTER 1V
CONCLUSION AND RECOMMENDATION

1. Conclusion

a.

Geoelectric Investigation has been conducted on 15" — 16" December 2017. Total
track of investigation is 4 points. Geoelectrical used Schlumberger method, and for
data analysis used /P2WIN and Progress software.

The depth of ground water level at VES — 01 is 36.99 m — 117.04 m for phreatic
aquifer. The phreatic aquifer layer located on Gravely Sand and Pumice Tuff layer.
The depth of ground water level at VES — 02 is 39.97 — 106.45 m. Phreatic Aquifer
layer located at Pumice Tuff and Gravely sand layer.

The depth of ground water level at VES — 03 is for phreatic aquifer at depth 28.36
— 121.87 m. Phreatic aquifer layer located at Pumice tuff and gravely sand layer.
The depth of ground water level at VES — 04 is 23.62 — 118.07 m. Phreatic aquifer
layer located at Gravely Sand and Pumice Tuff layer.

2. Recommendation

To get more complete information about the ground water level, drilling

exploration can be done at VES-01, VES-02, VES-03, and VES-04. The depth of drilling

exploration should be done to 90 meters below subsurface. Based on resistivity value we

found that potential aquifer (natural water) at depth up to 90 meters below the subsurface.
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.|
Geoelectrical Data measurement at VES - 01

No. | AB/2 [ Rho(Ohm-m)[ MN/2 K viimv) [ v2(mv)| H(mA) 12( mA)
1 1.5 785.00 0.5 6.28 8270 8230 65.2 66.1
2 2 923.00 0.5 11.78 4150 4170 52.9 52.7
3 | 25 1160.00 0.5 18.84 2980 2960 47.6 48.4
4 3 1325.00 0.5 27.48 3070 3050 63.5 62.8
5 4 1479.00 0.5 49.46 1680 1680 56.1 55.7
6 5 1523.00 0.5 77.72 1190 1180 60.4 60
7 6 1523.00 0.5 112.26 850 860 62.8 62.7
8 8 1337.00 0.5 200.18 390 390 58.2 58.1
9 10 1063.00 0.5 313.22 187.8 189.9 55.4 55.4
10 | 12 832.00 0.5 451.38 139.8 138.9 75.2 75.2
11 | 15 552.00 0.5 705.72 57 58.8 72.2 75.2
12 | 15 552.00 5 62.80 396.6 336.5 73 73.8
13 | 20 482.00 5 117.75 215 214 66.9 66.7
14 | 25 431.00 5 188.40 219 218.3 76.3 76.3
15 | 30 141.00 5 274.75 27.9 28 61.5 62
16 | 30 141.00 10 125.60 68.6 71.1 62 62.3
17 | 40 67.60 10 235.50 15.4 15.2 53.3 53.3
18 | 50 43.10 10 376.80 9 9.4 80 80.7
19 | 60 30.60 10 549.50 3.3 3.4 60.1 60
20 | 75 28.60 10 867.43 1.1 1 42.3 42.3
21 | 75 28.60 25 314.00 3.5 3.5 43 42.7
22 | 100 29.60 25 588.75 2 1.7 37.02 36.52
23 | 125 29.30 25 942.00 1.2 1.2 38.7 38.5
24 | 150 22.90 25 1373.75 0.6 0.5 44.8 44.9
25 | 150 22.90 45 714.35 1.6 1.7 51.3 51.6
26 | 175 21.00 45 997.82 1.2 1.1 55.8 55.6
27 | 200 21.50 45 1324.91 0.8 0.6 42.6 43.6
28 | 225 21.50 45 1695.60 0.9 0.9 53.8 53.1
29 | 225 21.50 65 1120.74 1.5 1.3 75 75.4
30 | 250 21.50 65 1407.57 1 1 64.7 65
31 | 275 18.50 65 1724.58 0.8 0.7 69.9 70
32 | 300 10.30 65 2071.80 0.3 0.4 70.1 70.1
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.|
Geoelectrical Data measurement at VES - (02

No. | AB/2 [Rho(Ohm-m)[ MN/2 K vi(mv) [va(mv)|[ n(ma) 12( mA)
1 1.5 1531.00 0.5 6.28 380.4 383.4 51.8 51
2 2 1939.00 0.5 11.78 387 385.4 52.3 52.2
3 | 25 2529.00 0.5 18.84 403.8 401 48.6 48.5
4 3 3064.00 0.5 27.48 375.8 399.9 53.8 55.5
5 4 3604.00 0.5 49.46 403.8 401 45 45.3
6 5 3938.00 0.5 77.72 2240 2271 42.7 42.9
7 6 3823.00 0.5 112.26 1364 1394 39.7 40
8 8 3176.00 0.5 200.18 727 720 44.4 46.6
9 10 2438.00 0.5 313.22 340 336.9 43.5 43.3
10 | 12 1894.00 0.5 451.38 211.6 214 50.6 50.6
11 | 15 1227.00 0.5 705.72 81.6 81.9 50 50.1
122 | 15 1227.00 5 62.80 977 970 49.5 50.1
13 | 20 470.00 5 117.75 156 156 39 39.1
14 | 25 332.00 5 188.40 73.2 71.6 41.2 41
15 | 30 215.00 5 274.75 67.6 69.1 52 50.2
16 | 30 215.00 10 125.60 90.8 91.3 53.5 53.4
17 | 40 161.00 10 235.50 27.5 26 39.3 39.4
18 | 50 142.00 10 376.80 18.5 18.5 49.3 49.3
19 [ 60 123.00 10 549.50 5.9 6.1 26.83 27.21
20 | 75 61.10 10 867.43 4.5 4.6 64.4 65.5
21 | 75 61.10 25 314.00 9 8 65.5 66.2
22 | 100 52.80 25 588.75 9 9.4 47.6 47.4
23 | 125 42.30 25 942.00 1.6 1.4 67.1 67.5
24 | 150 34.90 25 1373.75 0.8 0.9 48.4 48.4
25 | 150 34.90 45 714.35 3.7 4 81.1 80.5
26 | 175 31.50 45 997.82 5.7 6.8 80.5 80.5
27 | 200 29.20 45 1324.91 8.4 8.5 77.4 74.5
28 | 225 27.60 45 1695.60 0.9 0.9 69.5 70
29 | 225 27.60 65 1120.74 15 1.3 72.5 72.5
30 | 250 27.30 65 1407.57 1 1.2 54.9 55.2
31 | 275 27.30 65 1724.58 1 1.6 70 70.2
32 | 300 26.90 65 2071.80 1.1 1 66.5 67.9
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Geoelectrical Data measurement at VES - 03

No. | AB/2 | Rho(Ohm-m)| mMN/2 K viimv) [ v2(mv)| H(mA) 12( mA)
1 1.5 1065.00 0.5 6.28 16040 15910 92.3 91.6
2 2 1179.00 0.5 11.78 11650 11800 89.2 90.1
3 | 25 1308.00 0.5 18.84 5780 5800 81.1 81.7
4 3 1390.00 0.5 27.48 4470 4450 86.1 86
5 4 1644.00 0.5 49.46 2840 2830 83.2 83.3
6 5 1770.00 0.5 77.72 1700 1748 73.5 74.3
7 6 1750.00 0.5 112.26 1403 1413 88.1 88.2
8 8 1330.00 0.5 200.18 519 526 76.7 76.9
9 10 999.00 0.5 313.22 276 276 84 85
10 | 12 557.00 0.5 451.38 101 107 81.5 83
11 | 15 391.00 0.5 705.72 35.7 36.7 100.8 101.2
12 | 15 391.00 5 62.80 660 620 101.7 102
13 20 170.00 5 117.75 151 147 102.1 102
14 | 25 112.00 5 188.40 60 61.6 100.8 100.9
15 | 30 86.80 5 274.75 25.7 25.7 91.4 90.9
16 | 30 86.80 10 125.60 76.3 77.6 93.2 93.4
17 | 40 57.20 10 235.50 24.4 25.1 100.4 101.2
18 | 50 36.50 10 376.80 8.8 9 90.6 91.3
19 | 60 29.70 10 549.50 4.9 4.7 88 88.1
20 | 75 26.90 10 867.43 2.4 3 97.2 97.5
21 | 75 26.90 25 314.00 8.4 8.6 99.3 99.1
22 | 100 23.80 25 588.75 3.7 3.3 93.2 93.6
23 | 125 24.30 25 942.00 2.1 2.3 84.5 86.3
24 | 150 24.30 25 1373.75 1.7 1.5 94.2 95
25 | 150 24.30 45 714.35 5.8 4.8 97.5 97
26 | 175 25.40 45 997.82 2.6 2.7 103.9 104.2
27 | 200 26.60 45 1324.91 2.1 2.3 105.9 105.9
28 | 225 26.40 45 1695.60 1.1 1.3 95.9 96.5
29 | 225 26.40 65 1120.74 3 3 98.9 99.2
30 | 250 25.80 65 1407.57 1.8 2 98.8 99.9
31 | 275 23.70 65 1724.58 1.4 15 105.5 105.3
32 | 300 19.00 65 2071.80 0.8 0.7 82.6 81
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.|
Geoelectrical Data measurement at VES - 04

No. | AB/2 [Rho(Ohm-m)[ MN/2 K vi(mv) [va(mv)|[ n(ma) 12( mA)
1 1.5 1038.00 0.5 6.28 12540 12540 75.4 75.5
2 2 1083.00 0.5 11.78 6780 6930 73.2 75
3 | 25 1082.00 0.5 18.84 4570 4570 79.1 79.1
4 3 1142.00 0.5 27.48 2920 2913 70.1 69.4
5 4 990.00 0.5 49.46 1484 1474 73.5 73.5
6 5 869.00 0.5 77.72 370 559 67.6 66.7
7 6 716.00 0.5 112.26 422 438 66.7 67.4
8 8 523.00 0.5 200.18 190 188 72.2 71.7
9 10 333.00 0.5 313.22 87.6 89.5 82.2 83.5
10 | 12 256.00 0.5 451.38 47.8 47.2 83.4 83.4
11 | 15 192.00 0.5 705.72 18.6 18 80.3 79.6
122 | 15 192.00 5 62.80 276.9 279.5 82.8 82.4
13 | 20 104.00 5 117.75 81.4 83.7 92.2 92.9
14 | 25 59.10 5 188.40 33.4 30.5 101.2 101.5
15 | 30 40.80 5 274.75 10.6 10.4 80.8 80.7
16 | 30 40.80 10 125.60 27.6 27.4 82.7 82.5
17 | 40 28.00 10 235.50 11.5 12.9 100.2 100.4
18 | 50 24.50 10 376.80 6.8 6.6 100.6 100.8
19 | 60 20.20 10 549.50 3.8 3.9 101.9 102.1
20 | 75 17.90 10 867.43 2.3 2.1 103.7 104.1
21 | 75 17.90 25 314.00 11.6 10.1 104.5 104.7
22 | 100 18.20 25 588.75 4.4 4.6 91 91.5
23 | 125 19.20 25 942.00 1.3 1.3 63.5 63.2
24 | 150 18.10 25 1373.75 0.2 0.3 98.8 95
25 | 150 18.10 45 714.35 2.9 2.2 100.3 100.4
26 | 175 12.90 45 997.82 1.2 1.3 97 96.7
27 | 200 10.90 45 1324.91 0.9 0.9 108.9 109.1
28 | 225 10.60 45 1695.60 0.7 0.7 96.1 96.7
29 | 225 10.60 65 1120.74 3.7 3.7 98.6 98.1
30 | 250 10.10 65 1407.57 1.5 1.3 104.6 104.4
31 | 275 8.63 65 1724.58 0.5 0.4 89.2 90.6
32 | 300 3.27 65 2071.80 0.2 0.1 95.3 95
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VES - 01 Data Analysis by Progress software

CUFME 07 #3=aFENT AESISTIITY Y5 ELECTROJE SFECING LZ2EHD
¥ £ el v Prine - Vas_pond |
= | Slartode Confipuaticn Gobhimhage:
i FWE [Fian: Wean frnssd - 1] RSF
HinH Facreta:
; B Laper Decly G
3 = 1 ¥, 7 ; ool TEC=3
i 2 ffJ %"-\ P s o A
- il ﬁTi ; 3 127 10072
z"'; ! | 20 T
RES ", 5 753 747
s 5 B 43 k-
: 2 |- Ik b hE3 E=R
L k g A i
X o I"-:- a =0 arE
= % 0 TiM E5
d—'% | [t 1] TAT
i 1z 1704 120
ol .:;\\ TEcapien
E "\II o = Mieai e MNaa
| -‘-_ = Caraleln | Lsla
- I"-‘_ ¥ o= Wkl 2 aemedn
i e Pa = el Fras b Tihen]
- | ; T
4l [ B I I IR N TN R P & 1 5 11 LiiLll “fx";‘ % ;h’;"""'"-'“”'" L
it 0" ! 102 10? e LA e L
Spzoa Inl RAesimaily = Towe Fis ai-dp ol Loyt [T anari
TADLE OF WTERZEETED D&T& R L
Hoa Spacr g |n| Dliee e Dl (O | Ca e obed 2o da Q| Eno [& n- —T |EE-‘5':_'
i 153 a0 300 IE1S o o T
z | CETR N | 170> R3R 3 He* = TAT
2 210 1'B= 3 T18Z142 1.1ZEE =1
[ 1) T4 1ML LB o] & —
3 all 1495020 1HANF? 5. HEX 0.5
i 500 130,202 110G S =1
T [ il] 1530 700 1415 255 - —
£ ann 132500 [ e K SRR L] 50
E] o 136203 12N ONTAD =
11 2l =5 ol TH A =1 = 40.Bs
11 1500 54.000 oA L] 1L7E =
12 ol 142,000 LR A1EM & —
15 00 13 W0 M EN 15 TR AT = LR
14 Ao 3.1 jLiEd = 1=6110
12 ol LA TR L1 --H Ll =1
1= = [ LERLIN] 00 eIl k] —
17 & (L] A0H00 1.0 1i=Ex" Japth 1
LE] TROD 25,5010 2AR3 k] L] = 58
13 men 22E0 Pl pCier -
23 14500 22,303 2 EER FEET T —
i Tl e 1N 24 R N =
22 17500 . 2475 LIEE - TAT
z 20n 20002 200G 1xET
M s i | 155070 1T T3 I L | Al —
A5 raen 17000 15 5l -
2= mul 12,903 12842 —
& Jay JLEEE 1R 1.749: =
2 a0
£3 = 5
31
3z o
) =]
= 1 1AnAdy

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report ]

5MW Solar Power Plant Project Selong'’s Site

VES - 02 Data Analysis by Progress software

CURME OF A==AFEHT AESISTRITY WS £LECTROJE SFACING | S2FHD
e E S reg e - Vs Frid 2
e Tactode Confipuation Sokhemhsime:
[+ FNE R Wean frnss - TAIRA X
Hile Fasmeta:
S Lapar ety Flesirais
P B ood b I
= s LK i
- 3 04z 2 ]
[= | 4] Lot ]
5 445 7319
! ; F 137 147
g 10 b :Fg_""ib;%_ = h £1.42 149z 7
e E i | oo oz
i n—pﬁﬁ- % ! :15:: Lot b
g Y 10 el 86
LS = Y I 1340 EET
| 17
1o TEcaphien
E o = Nz v Naa
B = Caralinl Lela
- _ [ o= Kokl aanmde
- s = Oyenl FrasbAu Tloen]
I | . ]
mu e ] ¢ i e A T uf!tcll;ﬂ = ;I-li;ll.r: Spesarm ] SRS
o II:II:' |l:l1 1I:I'! 1l]! Tl = Degeler o L fin]
Spaeea Inl Aesuraiy = Tooe Fossi-dp of Loy [DFanan
TABLE OF HTERSFETED 247 Tac iy Lng
Ho Spacr g |n| Do el D O i | Cacacbed 2o Wl | Enw [& n- —m— A TE
[ 150 2T.E00 2TRD ANEE - __'1_ R -.;'T:r,
? i | XA AFR3I SRR ric.ia e (1]
2 280 1.1 21.401 = — T
4 auy 2000 .79 e il
3 afl 3502 2360 ME -
B 500 24000 4.0 4.1 |
T [ i} i | A5 4473
E E ] AW AARER SA0FRE & —
3 ned o 1B 2zl 1./ o 224 10
11 1200 2= AN Abkbe -
11 1500 20,700 23770 AR
12 ] A e H L HE &1 —
15 k| F AN A5 01 SRAA 2
14 Han IrAa IF1ET SLEET it T4z
13 il 4.0 Al.asd =i
1= Hd =Rl dzhr2 R S o —
7 A 400 52 ED 120050 Tapth ®
15 TR 54.700 61572 12505 [zl
13 17nn M TR TEFRR
21 1500 32210 RN e 45724 . %
o T g=S ] PEE aeny L L
2 17500 112000 07, 344 A0 7]
2 2l 15000 X7 A5
| 2600 arm HT 3D 142 i
i anen 2w [RE Fxh | TEM 0 —
iz il 11V md 123E s AEE =
.3 Jan LA T2A8:1 125
2
23 = 8
an =
12
e il —
;5 = "'.‘.-"1‘.\_.-'"-._.!'-\'"

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report ]

5MW Solar Power Plant Project Selong'’s Site

VES - 03 Data Analysis by Progress software

CURME OF A==AFEHT AESISTRITY WS £LECTROJE SFACING | S2FHD
e E Sowd vy P+ e_pod 3
e Tactode Confipuation Sokhmheime:
[+ FNE R Wean frnss - 7508 X
Hile Fasmneta:
Lapar ety Flesirais
P B ool 17EE]
= s uid L]
- 3 145 L]
[= | 273 i
I 5 573 R
E 3 ETE] R
h 1245 £z
m'f'::rﬂ"’! - g A b
- = a e b
= 10 mid 230
| 1*1 &F FAl
17
1o TEcaphien
E o = Nz v Naa
B = Caralinl Lela
- [ o= Kokl aanmde
- s = Oyenl FrasbAu Tloen]
I | . ]
mu e ] ¢ i e A T uf!tcll;ﬂ = ;I-li;ll.r: Spesarm ] SRS
o II:II:' |l:l1 1I:I'! 1l]! Tl = Degeler o L fin]
Spaeea Inl Aesuraiy = Tooe Fossi-dp of Loy [DFanan
TABLE OF HTERSFETED 247 Tar iy Log
Ho Spacr g |n| Do el Do (O i | G caebed Do b | Enw [& n- =\_\_ 1"- 21
i 157 17803 et AR : —i R
? i | [y (Pl 1} 135 567 SHILE 4402 O 5 LEa
3 2n1 1250100 {EEERTY Elik + =
4 auy 1424000 TS ER-A 0 .12
3 afl 12404.000 18200 .M T
i 500 12000 1324085 21X ]
T [ i} 1745 W00 1513 A 132743 7]
E E ] 1367000 1714.EER A0EERE m__ S i
3 ned 132z2m3 A2 e b Wl =]
11 1200 Rl 1] EEe TabeS a
11 1500 400100 a7 -2 457 i)
12 ] REES 1] 105401 FoEE
15 k| 14 W17 1> 51 RS =
14 Han ar.ra AR 40E 4 A0 E S0
13 il b dld Hadid [N ELH m—
1= Hd = Th) PR QA
7 A 2.0 20D 21CH Tapth =
15 TR A0 2.0ER AEN [zl i
13 17nn A0 ARAT BN i) —
21 1500 24.200 23070 Z1ET = 455
| T 24,400 dnbsl b0l -
2 17500 25402 25068 R -
2 2l 20000 2300 b R v —t
| 2600 AN M #A SRTAT =1
i anen Pt 1h ARTET -THSRT —
iz il Iz dEdd S g
.3 Jan F=RLIH AR LA T1EE: I —
2
23 2 28
an
E] =
12
a4 7]
= e

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report

5MW Solar Power Plant Project Selong'’s Site

VES - 04 Data Analysis by Progress software

CURME OF A==AFEHT AESISTRITY WS £LECTROJE SFACING
[ =
03 = i L w-n.':l‘l
._ll
[T = g
Tihmem) E E'-J_.
el
a??.-\.;\.._,g{,
! | T,
- &
"-\II
il e L1 I L 1.1 111} | I W S 0 L iLill
s io? 102 102
Spoii-ag Il
TABLE OF HTERSFETED 247
Ho Spacr g |n| e el Dl (O | Ca e e 2o Wb | Enw [&
[ 150 124,700 1255 ALIESZ
? i | 1765 7007 15 %33 I ACNE
2 280 1282100 11225013 25
4 auy LRSI TN Ak
3 afl RN I 102077 el
i 500 74000 \EAHD AER
T [ i} TR pra i 0227
E E ] W 1] FILAE 410
3 ned 20 X SERED
11 1200 Pl IR T LNk
11 1500 2.2 173104 2.2
12 ] =000 93 M3 -5 7ERE
15 k| R340 FIATS | FETS
14 Han 4.0 RO ZEE1E
13 il 22400 EEREE ] 1a=8
1= Hd 22100 2ALES S518%F
7 A 20702 21.252 20
15 TR 15400 12073 A0CeE
13 17nn 15 307 15 FFF SRR
21 1500 12200 1760 SEA
| T 12410 Tadee 8 -
2 17500 12042 14,002 LN
2 2l 17123 12070 L e
| 2600 10T 10254 -3 AT
i anen 10z E¥2 1 4 FAdE
iz il 2415 rEE LT
.3 Jan =l L] 100
2
21
an
12
a4
]

L ZEFHI
Somwl vy Poine - Wae pont ©
Tactode Confipuation Sokhmhsime:
FNE Fian Wean frnss - TARIT X
Hile Fasmneia:
Lapar ety Fleiurais
B ool TC2h
s LT T=he 4
3 1.42 e e '
| i3 125
5 Fd 5] ki |
F 783 &£
h i d T =47
2 A bath
a SED .77
10 i BB Ly
| I &nF [ |
17
TEcaphien
o = Nz v Naa

r 1
Ps
b L0
Tupih
REVE ST

Jeoth
Iral

= Caralinl Lela

= Kok S ammin =

= Oyenl FrasbAu Tloen]

= Fhdunle hpaizng ] &R
= [agelei ol et [inf

= T Fus ai-dp ol Lorgat [T wnard

acisiy Log

——— TG
- NI 45 AT
= Tmay
= ;01
A5 B
34T

- 3554

a7

L7

= "‘-c"n-\.l".‘"_"ﬁ'\

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS— MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN

Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488




Geoelectrical Investigation Report
5MW Solar Power Plant Project Selong’s Site

oy

Geoelectrical investigation process

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report
5MW Solar Power Plant Project Selong’s Site

Geoelectrical investigation process

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report

5MW Solar Power Plant Project Selong’s Site

Geoelectrical point track at selong’s site

Stacking current electrode and potential electrode pegs

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report ]

5MW Solar Power Plant Project Selong’s Site ]
S
2 <
& &
ur r-
o (52
uw w
- -
sd45100.0 - 4 - ; } } { +- = -+ S43100.0
i i i |
- - - + - - - - 4- - +
1
i
1 I b - l I '
b v 5, *":’0
~ -1?{1'.&‘&1: ”» A &
5 Rl L e &
+ o i = e L% c2% +
e | '., _
by
dr 8 p S
T . o = ~., A = +
ks A A .x_
| /"‘. £ L[ Sy
it : I
'.. . X -‘,." 0 :I
B . 3 P4 | 'x' |
N ‘ {
b 3 \%‘0 .. T -" ’
=
00'0 l"': —
1 > &, = =Y A'f : ’.: p—— '.
~ a0, 8 ./
| |
- p— —_ —_— . —_ -
| | | | | I | |
G042550.0 o — - ! + — - — 4 ————+ 9425500
= =
o o
sl
g g

Track Direction of Geoelectrical Investigation

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report ]

5MW Solar Power Plant Project Selong'’s Site )
DEPTH RESISTWITY DERTH RESIS™VITY RGN
A LnG e LITHOLOGY ) LoG (Ot ) LITHOL O5Y
g #1100 -
i TOR SOIL: SILTY SAMD, GRAVEL JFUMICE) - Ty s | TOP SOIL : BILTY SAMD, GRAYEL (PUMICE;
72 |=4 326 - 4 00 255 PLIMICE TUFF
53 PAICE TUSF —.
= 2 06§ £32.24 PLMICE TUFF
=" LEGEND :
rar CRAVELY RenD — _—
573~ 18.20 645 GRAVELY SAND
= _ =TOPF S0IL . SILTY SAHD,
== GRAVEL IPLNICT)
A 2000
03 FUMICE TUSF
— £33 334 Tran PLIMIZE TUFF — = PUMICE TJFF
3000
— 4000
883 GRAVELY SAND ==
[— v YT €0.2) FLAICE TUFF
i Eom AR,
40.65 PUMICE TURF
1Y)
KFSN} PGS TLEF [—
N
0094 - neaY 345 GRAVELY SAND
== Bo.00
2548 e T —
FUAICE TUSF ] 60,00
= ot i oo 2101
— ' K LITHOLOGY
LS00 3 L J
= SCALE 1: 100
a7 GRAVELY S6ND P .
= HIEAT - sl Hld FLAMICE TUFF
55 GRAVELY SAND — 9066

Lithological Cross Section Model VES - 01 and VES - 02

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS— MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report ]

5MW Solar Power Plant Project Selong'’s Site )
VES - 03 VES - 04
-
F=7TH RFESISTIATY DFRTH = RESIETIVITY - ,
e LOG (@l LTHOLOGY ‘ m LOG 0 LIT K226y
£L.LC S . E AR |
fa 140 4807 A8 TCPSOIL SILTY ZARD GRAVIL (PJSACT) TEiAT TOP SOL: 21TV SAND, GRAYEL IFUKICE;
— 5 GRAVELY SANL —
34128 IMICE TUF=
= s b — AR FLK GF TL=F
i 13242 PLMICE THF= 1
—=13.00 5081345 4442 PUMICT TUF= +100 ‘ ¥ 1657 GRAVELY SANHD LEG EN D Z
— — 2 FL¥ GE TL=F
= et i _ = 3ILTY 84N, GRAVE.
=h. =g {PLUMICE)
ey 1A 2R 6.33 GRAVELY SAND e 76 350 PLY GE TUFF
3 = I - o
i i 2362 247 GRAVELY SAND
= - = PUMICE TUFF
= = oo | (i,
L _=#ho | 20m
B 20283985 53 PUMICE TUFS s
_—
= = £53 PLE CETLET
i A | = w1
1A 1 _»
,-Tam ‘ T
U o Al
— 158 - 50 84 &A 75 PUMICE TUF — ; GRAVELY Z5ND
S0 SN RN
- = \
ey — 200
E L = LITHOLOGY
— = Bl e SRAVELY SAND
| Lo SCALE 1: 100
— s 45.50 PUMICE TUF= —
m— 110 1 —_—11000 (
— - |
- 1
— = \ RS GRAVFLY T5HD
20 ;|
12300 (2447 et 251 SRAYELY ZAHD

Lithological Cross Section Model VES - 03 and VES - 04

REKAYASABUMIKARYA

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS— MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



l Geoelectrical Investigation Report

5MW Solar Power Plant Project Selong'’s Site

4. VES - 02

ELEVATION {METER)

Sl _IEIH ll.;l.llgll.gllluf.llll lfllll.}il!l‘iﬁ‘lufl 1lll:l_llilFl:ll VL 1F|A||:|F|_|a|f;nnf

| | | | ! | | | | |
" » we > . C . o > g .

EGEND : _ =TOP SOIL : SILTY SAND, GRAVEL (PUMICS)
_ = GRAYILY SAND

<

=PUMICE TUFF

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS— MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488

@REKAYASABUMIKARYA

LITHO - RESISTIVITY MODEL

VES - 01
{ VES - 04

I | | i | | [ | |

PR i 4l L we e any e s

we ws

RANSECTLINE SPACING (METER)

Lithology Resistivity Model VES 01 — VES 04

= VES - 03
Ellltl]{!lll

llllll‘llllLI‘Il rrm
4

LIIH ‘#HI'LI’IH&

ey

Ll ‘IL

<



| Geoelectrical Investigation Report ]

5MW Solar Power Plant Project Selong'’s Site ]
VES - 01 VES - 02
G LoG Rfi‘:_, o LTHOLEGY i .o¢ ".'j;','.;" e L THOLOGY
: LR B e Q32,26
:_L 0 o = 10.03 - LEGEND :
NON AQUIFER = NON AQUIFER — t"C" ki
= N z —
z f 778D
= A0 00 = 4000
- 538

i PHREATIC AQUIFER i

- (NATURAL WATER) e
— = ‘ PHREATIC AQUIFER
. .m = (NATURAL WATER)
_imt_-g -— _—:._.;:.;. O
E PHREATIC AQUIFER =

(NATURAL WATER) HYDROGEOLOGY
= = PHREATIC AQUIFER SCALE 1: 100
5 = (NATURAL WATER)
= 0 74T = 110

Hydrological Cross Section Model VES - 01 and VES — 02

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488

@REKAYASABUMIKARYA



| Geoelectrical Investigation Report ]

5MW Solar Power Plant Project Selong'’s Site ]
VES - 03 VES - 04
JCPT - | ResismTy A— DZFTIN . RISISTVITY —
W o my = ) 12k =

_$0.00 L300 v
i ilil:-““ ¢z : 195787
= Ml o 205 38
i_ggznn ; -12.00 e — = % :
; NON AQUIFER = a NON AQUIFER LEGEND :
= = g - I o
£ E == —
,:—-'.". 10 _m 10 -
[ T PHREATIC AQUIFER
: PHREATIC AQUIFER jiee R (NATURAL WATER)
= (NATURAL WATER) m |
=510 — =50
;_»11_'1;1 ;_*7' 3,00
e PHREATIC AQUIFER B 0 AN 2it PHREATIC AQUIFER
= (NATURAL WATER) o (NATURAL WATER)
Ju— B i — 8020
!_ e
b—  =120.00
— - R =+ | pureaTic aqurer 1Y DROGEOLOGY
i (NATURAL WATER)
- — & - 130

~1200 = 200

Hydrological Cross Section Model VES - 03 and VES - 04

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488

@REKAYASABUMIKARYA



Geoelectrical Investigation Report ]
5MW Solar Power Plant Project Selong'’s Site ]

HYDRO - RESISTIVITY MODEL

~
= —
' = i
N 1 E:l' =]
u ¥ 5] i 1
4 o o
T "‘:ll.l.l!l.m Eﬂ I'.'E-n\f =
R il o B - 7202 pr E
3 e E E
i i e
¥ = E
B =
T E
2 2 E
Z ST | i —mry
9 3 =
E aidh. T il
= 3 E
w i =]
_I ' :.."."
- B
s =T i o T | | TR T R R T Py P e =

a N b ] i a0k SFN arn i Sy HiY) 0 W N e T

TRANSECTLINE SPACING (METER)

LEGEND : 1 - o0 souirer [ = PHREATIC AQUIFER
(NATURAL WATER)

Hydrogeology Resistivity Model VES 01 — VES 04

GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488

@ SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS— MAPING



Geoelectrical Investigation Report ]
5MW Solar Power Plant Project Selong'’s Site ]

VES - 04
VES - 04

: ; - Screen PVC
Potential Aquifer =

Bottom Plug

Bore Design for VES - 04

GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488

@ SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS— MAPING



GIS - WATER RESOURCES DEVELOPMENT - HIDRO OCEANOGRAPHY - DESIGN

Email : rekayasa.bumikarya@gmail.com Phone : +62 8223 265 4488

-
( I ) REKAYASA BUMI KARYA
SOIL INVESTIGATION - GEOTECHNICAL ENGINEERING - GEOPHYSICS - MAPING

5 MW SOLAR POWER PLANT PROJECT

Site : Sengkol, Central Lombok,
West Nusa Tenggara.

GEOELECTRICAL INVESTIGATION
REPORT




Geoelectrical Investigation Report ]
5MW Solar Power Plant Project Sengkol’s Site ]

PREFACE

No : 92/Geoelectrical-Report/X11/2017
Attachment : 1 Set

Subject : Geoelectrical Investigation Report
To

PT. PP (Persero) Tbk

In order to fulfill the requested from PT. PP (Persero) Tbk for Geoelectrical Test at Sengkol
Solar Power Plant Site, Central Lombok, West Nusa Tenggara, CV. Rekayasa Bumi Karya has
finished the test for 4 point location at the site. Geoelectrical test has been conducted on 16® — 17
December 2017. The result of the test can be figured in this report.

We hope this report can help the construction of the project as well. Thank you for your

faith and cooperation to us.

Mataram, 31" December 2017

Director,

Sukandi, ST., M.Eng
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CHAPTER 1
INTRODUCTION

1.1 Background
Geoelectrical investigation used to have information of the water ground conditions to
fulfill the needs of raw water. Water ground locations are variative and spreading
unequally, it depends on the subsurface geological conditions or the aquifer layer and the

topographic site condition.

1.2 Aim and Purpose
The aim of this work to determine the aquifer layers which is contain the ground water.
The Purpose of this work to find the characteristics of aquifer layers so we can figure the

depth and positions of aquifer layers.

1.3 Scope of Work
1. Geoelectrical investigation has been done on 4 points locations at Sengkol’s Site.

2. Makes data interpretation from the 4 points locations.

1.4  Project Location

Geoelectrical site located at Sengkol, Central Lombok, West Nusa Tenggara.

1.5 Date of Test
The test was held on 16" — 17" December 2017.

Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488

= BUMI 3
SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN



Geoelectrical Investigation Report ]

5MW Solar Power Plant Project Sengkol’s Site ]

2.1

CHAPTER 2
METHODOLOGY

Geoelectrical Investigation

Geoelectrical investigation is one of the geophysics method who studied electrical
current flow inside the earth and how to detect it from the surface. The method that we used
in this investigation is geoelectrical resistivity method. This geoelectrical resistivity
investigation has been conducted to know the deployment and the differences of Soil layers
below the surface vertically or horizontally. The characteristics of rocks resistivity depends
on several factors such as rocks material, mineral content, rock electrolyte content. To
interpret the rock classification we can combined the resistivity result and geological site

condition. So we can determine which one of the rock layer as a aquifer.

2.1.1 Theory

Principal of resistivity geoelectrical survey is injected the electrical current into the
earth through two electrodes. This electrical current caused the voltage for the both point.
Due to the differences between the rock layers which is through by the electricity current,
caused the difference of voltages between the both points. This difference can be measured
from the surface by receiver (V) through two potential electrodes.

There are some electrode configurations for this resistivity test, such as Wenner,
Schlumberger, dipole-pole, etc. The difference of configuration usage will be affected to
geophysics parameter. Schlumberger configuration is used in this resistivity test at
Pringgabaya Site. The span of cables were adjusted with site condition.

According to aim of the resistivity geoelectrical investigation, we have two ways to
collected the data.

1. Mapping/traversing
Electrodes span are determined how depth we know the variations of rock
resistivity under the ground surface horizontally.

2. Vertical Electrical Sounding (VES)

BUMI 4

——
SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS— MAPING
GIS - WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report ]
5MW Solar Power Plant Project Sengkol’s Site ]

To know the variations of rock resistivity under the ground surface vertically.

2.1.2 Equipment
1. Geoelectrical appliance type G-Sound Twin Probe
ACCU
Current electrode which is made from steel peg
Voltage electrode which is made from copper peg
Cable around 300 meters to connect voltage electrode to geoelectrical appliance
Cable around 300 meters to connect current electrode to geoelectrical appliance
Connecting battery cable to geoelectric appliance

Hammer

A e A

Meter

10. Data form
11. Stationery
12. Compass

2.1.3 Steps of Geoelectrical Measurement

r Fl P2 c2

MN
— >

A
v

AB
Picture 2.1 Array of electrodes in Resistivity meter using

Schlumberger Configuration
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After all the appliance are completed, and then set it up with accumulator. The
voltage on indicator transmitter will be 24 Volt and around the middle for
incoming voltage is 12 volt.

Determined the measurement track for one sounding point. Gradually added
electrode spacing for one sounding point. The space of electrode based on
schlumberger configuration.

After set up the electrode at certain space, based on used configuration, connect
the current electrode with current terminal. Current loop indicator will be deviated
to right side at red area. Connect the potential electrode to potential terminal.
Calibrate the geoelectrical appliance to neutralize natural potential effect to
measurement. On digital meter will be showed a certain number, arranged the
compensator to zero using smooth potentiometer.

Injected the electrical current, turn the switch volt to position 1, the current can
be increased by raising the voltage to higher position. When current reading is
still good enough, there is no need to raise the voltage to avoid the broken fuse.
After pushing start button, current value will be showed on display. Write down
the current value and then push hold button and potential value will be showed at
potential display. The current value used to be small at AB/2 position. If current
value does not show up when the start button is injected, then check the battery.
Recessive surface or over spacing electrode caused current value undetected.

Detected Current and potential value are written on measurement form.
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2.2

2.3

Data Analysis
The data obtained from field investigation are potential current and potential difference
on electrode composition with AB/2 and MN/2. Formula to analysis the value of pseudo-

resistivity according Schlumberger electrode configuration rules are:

AV
pa =K (7)
K = m(AB? — MN?)/4MN

In geoelectrical resistivity method, the earth is assumed having isotrophic homogeny
characteristic, therefore the measurable resistivity is the real value of resistivity. It is not
depending on electrode spacing. The earth consist from many of rock layers with different
resistivity, therefore the measurable potential affected by those layers. The measurable
resistivity value is not the resistivity for all rock layers. Especially for wide electrode space,
the measurable pseudo-resistivity value called pseudo-resistivity value. Pseudo-resistivity
value is resistivity value from equivalent fictive homogeny medium with reviewed plated
medium.

For example, a reviewed plated medium consist of two rock layers with different
resistivity value (pl dan p2) consider as a layered homogeny medium which is having one
pseudo-resistivity (pa). pa value plotted to AB/2 on transparent bilogaritma paper to be

interpreted.

Interpretation

There are some methods to interpreted resistivity value data, one of the simplest way
is curve matching, matching the field curve with standard curve, and then the result analysis
with IP2WIN and Progress program software.

The resistivity value of each material as the subsurface lithological interpretation can

be interpreted as the table below :
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Table 2.1 Resistivity value of each materials

Material
Basalt

Marble
Quartzite
Sandstone
Shale
Limestone
Clay
Alluvium
Ground Water
Salt Water
Conglomerate
Tuff

Andesite
Granit

Chert, slate

Resistivity (Ohm-m)
1000 - 10®
100 —2.5x10®
100 — 2x108

8 —4000
20—-2000

50 -400

1 -100

10 - 800

0.1 -100

0.2

100 - 500

20 —-200

100 — 2000
1000 — 10000
200 —2000

Source: Loke. M .H., 1997-2001
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CHAPTER 111
RESULTS

3.1 Hydrogeological Condition

The period of Rainfall in Lombok island is about 4 — 5 months (November — April) with
rainfall intensity 900 — 2600 mm/year. The biggest intensity located at West Lombok and around
Rinjani Mountain. The available amount of surface water at River Basin Unit around 2.50 — 3.50

Billion m* . Whereas for ground water potency in Lombok island around 0.9 billion m?.

" AL O BN Y ) L )
AR R S RS -
PR ILA I AR LM LAY e -

PRNOPL BATONY ARAY 170 5

Picture 3.1 Hydrogeological Map of Lombok Island and Western Part of Sumbawa Island

Geoelectrical investigation located at Sengkol, Central Lombok, West Nusa Tenggara.
This investigation aim for Power Solar Plant construction at Sengkol’s Site. Based on

Hydrogeological map , this investigation site is an area with Locally productive aquifer . Aquifer
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of largely varying transmissivity, generally no ground water exploitation by drilling due great to
the ground water table, locally small spring can be captured. Geomorfologically this site is an hilly
area with smooth relief, slope range from 5° - 15°. Meanwhile geologically this site is one of

volcanic area with base rock which is consist of breccia, lava, and calcareous breccia.

3.2 Geoelectrical Interpretation Result
According to the field investigation result using schlumberger configuration, we use
IP2WIN and Progress software to get the true resistivity value and subsurface depth.

Table 3.1 Location of Geoelectrical Investigations.

No. Sounding Point Coordinates Elevation (m)
1 VES - 01 125
2 VES - 02 124
3 VES - 03 124.5
4 VES - 04 121.5

Lom Mok oo tas

Picture 3.2 Geoelectrical Line Direction
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1. Vertical Electrical Sounding (VES) 01

Line Direction of VES — 01 from south to north. With elevation 125 m above the sea level.

Subsurface of lithological cross section on the table 3.2 and Hydrogeology cross section

at table 3.3.
Table 3.2 Rock Layers Interpretation for VES — 01
Resistivity Model Interpretation
VES - 01
TE T Top Soil : (clay) resistivity 19.44 Ohm.m,

depth 0.0 — 1.27 m

Sandy Clay : resistivity 6.82 — 8.02 Ohm.m,
depth 1.27 —4.38 m

Clay : Resistivity 1.48 — 1.96 Ohm.m, depth
438-8.31m

Clayty Sand : Resistivity 32.9 Ohm.m, depth
831 -14.81m

Sandy Clay : Resistivity 7.17 Ohm.m, depth
14.81 —39.33 m

Clay : Resistivity 2.67 Ohm.m, depth 39.33 —
56.03 m

Sandy Clay : Resistivity 9.65 Ohm.m, depth
56.03 -91.99 m

Clay : Resistivity 2.83 Ohm.m, depth 91.99 —
115.19 m

Clay : Resistivity 1.16 Ohm.m, depth 115.19 -

~m
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Table 3.3 Hydrogeological Cross Section

Resistivity Model Interpretation

VES - 01

e < RESMLT ™
e

06 Fhataidh umoLosy

e
—t A - I
A
=F
e

NON AQUIFER

PHREATIC AQUIFER
RATURAL WOTER) From rock layers interpretation we assumed that

s phreatic aquifer layer (natural water ) at depth
e 14.81 —115.19 m. Phreatic Aquifer layer located
at Sandy Clay and Clay layer with resistivity
value 1.16 —32.9 Ohm.m.

PHREATIC AQUIFER
INATURAL WATER)

i o PHREATIC AQUIFER
[(NATURAL WATER;

—_
[\
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2. Vertical Electrical Sounding (VES) 02

Line Direction of VES — 02 from south to north. With elevation 124.5 m above the sea

level. Subsurface of lithological cross section on the table 3.4 and Hydrogeology cross

section at table 3.5.

Table 3.4 Rock Layers Interpretation

Resistivity Model Interpretation
VES-02

Top Soil : Clay resistivity 8.5 Ohm.m, depth 0.0
-1.19m

Clayty Sand : Resistivity 30.98 Ohm.m, depth
1.19-2.10m

Clay : Resistivity 1.41 Ohm.m, depth 2.10 —
448 m

Sandy Clay : Resistivity 8.46 — 14.75 Ohm.m,
depth2.48 —11.75m

Clayty Sand : Resistivity 16.32 Ohm.m, depth
11.75-26.89 m

Clay : Resistivity 1.33 Ohm.m, depth 26.89 —
4524 m

Sandy Clay : Resistivity 9.04 Ohm.m, depth
4524 -61.73 m

Clay : Resistivity 1.69 — 2.21 Ohm.m, depth
61.73 -114.55m

Clay : Resistivity 1.39 Ohm.m, depth 114.55 - ~

m
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Table 3.5 Hydrogeological Cross Section

Resistivity Model Interpretation
VES - 02

R— 5 —

NON AGQUIFER

L)

FPHREATIC AQUIFER
(NATURAL WATER}

From rock layers interpretation we assumed that
phreatic aquifer layer (natural water) at depth
- 11.75—114.55 m. Phreatic Aquifer layer located
at Clayty Sand, Sandy Clay, and Clay layer with

PHREATIC AQUIFER resistivity value 1.33 — 16.32 Ohm.m.
(NATURAL WATER}

14 PHREATIC AQUIFER
{NATURAL WATER)

[u—
N
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3. Vertical Electrical Sounding (VES) 03

Line Direction of VES — 03 from south to north. With elevation 124.5 m above the sea

level. Subsurface of lithological cross section on the table 3.6 and Hydrogeology cross

section at table 3.7.

Table 3.6 Rock Layers Interpretation

Resistivity Model

Interpretation

VES - 03

Top Soil : Clay resistivity 0.55 — 3.85 Ohm.m,
depth 0.0 —2.63 m

202 LAY

Sandy Clay : resistivity 13.16 Ohm.m, depth
2.63-3.39m

Clayty Sand : resistivity 34.30 Ohm.m, depth
3.39-5.89m

Clay : Resistivity 1.42 — 2.44 Ohm.m, depth
5.89-27.75m

Clayty Sand : Resistivity 23.41 Ohm.m, depth
27.75 - 58.06 m

Sandy Clay : Resistivity 9.64 Ohm.m, depth
58.06 —85.76 m

Clay : Resistivity 5.89 Ohm.m, depth 85.76 —
116.41 m

Clay : Resistivity 1.77 Ohm.m, depth 116.41- ~

m
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Table 3.7 Hydrogeological Cross Section

Resistivity Model Interpretation
VES-03
e | A | TR LT
- NON AQUIFER

PHREATIC AQUIFER
. (NATURAL WATER; From rock layers interpretation we assumed that

24

-~ phreatic aquifer layer (natural water) at depth
16.93 — 116.41 m. Phreatic aquifer layer located

; at Clay, Clayty Sand, and Sandy Clay layer with

resistivity 1.77 —23.41 Ohm.m.
; . PHREATIC AQUIFER
- (NATURAL WATER)

‘»  PHREATIC AQUIFER
- (NATURAL WATER)

—_
N
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4. Vertical Electrical Sounding (VES) 04

Line Direction of VES — 04 from south to north. With elevation 121.5 m above the sea

level. Subsurface of lithological cross section on the table 3.8 and Hydrogeology cross

section at table 3.9.

Table 3.8 Rock Layers Interpretation

Resistivity Model

Interpretation

VES - 04

en e LI

L

Top Soil : Clay resistivity 3.59 —26.18 Ohm.m,
depth 0.0 —2.54 m

Sandy Clay : resistivity 5.27 Ohm.m, depth
2.54-5.69m

Clay : Resistivity 2.71 — 1.79 Ohm.m, depth
5.69—12.50 m

Sandy Clay : Resistivity 6.21 — 12.65 Ohm.m,
depth 12.50 — 60.04 m

Clay : Resistivity 1.52 — 3.06 Ohm.m, depth
60.04 —120.76 m

Clay : Resistivity 2.51 Ohm.m, depth 120.76 -

~m
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Table 3.9 Hydrogeological Cross Section

Resistivity Model Interpretation
VES - 04
: NON AQUIFER

1"

e

= PHREATIC AQUIFER ) )
(INATURAL WATER) From rock layers interpretation we assumed that

= phreatic aquifer layer (natural water) at depth
18.36 — 120.76 m. Phreatic aquifer layer located
at Sandy Clay and Clay layer with resistivity

value 1.52 — 12.65 Ohm.m.

PHREATIC AQUIFER
INATURAL WATER)

s PHREATIC AQUIFER
INATURAL WATER)

5. Correlation VES 01 — 04 of Lithological and Hydrological Cross Section
Based on Correlation VES 01 — 04, and then lithological and hydrological cross section
has been made. From lithological cross section the rock and soil layers can be figured as

the picture 3.3 below. Meanwhile, hydrological cross section can be figured at Picture 3.4
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LITHO - RESISTIVITY MODEL
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Picture 3.3 Correlation VES 01 — 04 of Lithological Cross Section
HYDRO - RESISTIVITY MODEL
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Picture 3.4 Correlation VES 01 — 04 of Hydrogeological Cross Section
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If the drilling exploration will be done, the most potential water ground source on VES — 02. Bore

design can be figured as picture below.

™~
=
1
=
-
1070 e
400" 0L
200 2R
30 D26
%00 R
50 WL
0 E T
g Potential Aquifer - Screen PVC
LEGEND : ; R _
e O .o s
«TIRDATC AL TN r————
s I 5 i Bottorn Plug

Picture 3.5 Bore Design
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CHAPTER 1V
CONCLUSION AND RECOMMENDATION

1. Conclusion

a.

Geoelectric Investigation has been conducted on 16 — 17" December 2017. Total
track of investigation is 4 points. Geoelectrical used Schlumberger method, and for
data analysis used /P2WIN and Progress software.

The depth of ground water level at VES — 01 is 14.81 — 115.19 m. Phreatic Aquifer
layer located at Sandy Clay and Clay layer.

The depth of ground water level at VES — 02 is 11.75 — 114.55 m. Phreatic Aquifer
layer located at Clayty Sand, Sandy Clay, and Clay layer.

The depth of ground water level at VES — 03 is 16.93 — 116.41 m. Phreatic aquifer
layer located at Clay, Clayty Sand, and Sandy Clay layer.

The depth of ground water level at VES — 04 is 18.36 — 120.76 m. Phreatic aquifer
layer located at Sandy Clay and Clay layer.

2. Recommendation

To get more complete information about the ground water level, drilling

exploration can be done at VES-01, VES-02, VES-03, and VES-04. The depth of drilling

exploration should be done to 90 meters below subsurface. Based on resistivity value we

found that potential aquifer (natural water) at depth up to 90 meters below the subsurface.
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ATACHMENTS
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.|
Geoelectrical Data measurement at VES - 01

No. | AB/2 [ Rho(Ohm-m)[ MN/2 K viimv) [ v2(mv)| H(mA) 12( mA)
1 1.5 17.40 0.5 6.28 305.1 308.2 111 111
2 2 14.80 0.5 11.78 139.1 141 111.1 111.1
3 | 25 13.90 0.5 18.84 82.4 82.1 111 111.1
4 3 12.90 0.5 27.48 58.7 58.7 111.2 111.2
5 4 9.85 0.5 49.46 22 22.3 111.2 111.2
6 5 7.69 0.5 77.72 11.1 10.9 111.1 111.1
7 6 6.57 0.5 112.26 6 7 111.1 111
8 8 5.82 0.5 200.18 15 16 111 111
9 10 5.36 0.5 313.22 1.9 1.9 111 111
10 | 12 4.83 0.5 451.38 0.5 0.6 111 111
11 15 4.45 0.5 705.72 0.7 0.7 111.1 111.1
12| 15 4.45 5 62.80 10.2 10.5 111 111
13 | 20 5.25 5 117.75 4.7 5.2 111 111
14 | 25 6.70 5 188.40 4 3.9 111 111
15 | 30 7.30 5 274.75 2.9 3 111 111
16 | 30 7.30 10 125.60 5.2 55 110.9 111
17 | 40 7.49 10 235.50 3.6 3.4 110 110
18 | 50 8.66 10 376.80 2.5 2.6 111 111
19 | 60 7.93 10 549.50 15 1.7 110.9 110.9
20 | 75 7.02 10 867.43 0.8 0.7 111 111
21 75 7.02 25 314.00 2 2.3 110.9 110.9
22 | 100 6.90 25 588.75 1.3 1.3 110.9 110.9
23 | 125 6.37 25 942.00 0.8 0.7 110.9 110.9
24 | 150 6.21 25 1373.75 0.5 0.5 110.6 110.6
25 | 150 6.21 45 714.35 0.7 0.6 110.5 110.4
26 | 175 5.12 45 997.82 0.3 0.3 110.9 110.9
27 | 200 4.38 45 1324.91 0.2 0.1 110.8 110.8
28 | 225 4.05 45 1695.60 0.4 0.4 110.9 110.9
29 | 225 4.05 65 1120.74 0.4 0.4 110.8 110.8
30 | 250 3.18 65 1407.57 0.2 0.3 110.8 110.8
31 | 275 3.11 65 1724.58 0.2 0.2 110.8 110.8
32 | 300 2.80 65 2071.80 0.2 0.1 110.9 110.9

SOIL INVESTIGATION — GEOTECHNICAL ENGINEERING — GEOPHYSICS—- MAPING
GIS — WATER RESOURCES DEVELOPMENT — HIDRO OCEANOGRAPHY — DESIGN
Email : rekayasa.bumikarya@yahoo.com Phone : +62 8223 265 4488



Geoelectrical Investigation Report ]
5MW Solar Power Plant Project Sengkol’s Site ]

.|
Geoelectrical Data measurement at VES - (02

No. | AB/2 |Rho(Ohm-m)| MN/2 K vi(mv) [v2(mv)| 1n(ma) 12( mA)
1 1.5 10.10 0.5 6.28 175.4 179.1 110.1 110.1
2 2 9.59 0.5 11.78 83.4 80.1 110.4 110.4
3 | 25 9.87 0.5 18.84 57.7 58 110.4 110.4
4 3 10.90 0.5 27.48 48 44.3 110.4 110.4
5 4 11.10 0.5 49.46 23.1 24.1 110.4 110.4
6 5 10.30 0.5 77.72 14.2 15.1 110.3 110.4
7 6 8.98 0.5 112.26 8.9 8.8 110.6 110.6
8 8 6.69 0.5 200.18 3.8 3.6 110.6 110.7
9 10 5.23 0.5 313.22 1.8 1.9 110.7 110.8
10 | 12 5.06 0.5 451.38 1.6 1.7 110.7 110.7
11 15 5.10 0.5 705.72 0.9 0.7 110.7 110.7
12| 15 5.10 5 62.80 15.2 16.8 110.7 110.7
13 | 20 5.84 5 117.75 5.6 5.4 110.8 110.8
14 | 25 6.11 5 188.40 7.9 7.4 110.7 110.7
15 | 30 5.79 5 274.75 1.2 1.4 111.6 110.7
16 | 30 5.79 10 125.60 5.2 5 110.7 110.7
17 | 40 5.53 10 235.50 2.6 2.6 110.8 110.8
18 | 50 5.12 10 376.80 1.8 1.5 110.7 110.7
19 | 60 4.60 10 549.50 1.1 0.6 110.8 110.8
20 | 75 4.40 10 867.43 0.4 0.5 110.7 110.7
21 | 75 4.40 25 314.00 2.2 2.4 110.7 110.7
22 | 100 4.56 25 588.75 0.7 0.8 110.7 110.7
23 | 125 5.56 25 942.00 1 1 110.8 110.8
24 | 150 5.99 25 1373.75 0.7 0.7 110.7 110.7
25 | 150 5.99 45 714.35 1.3 1.4 111.6 111.6
26 | 175 5.93 45 997.82 0.9 0.7 110.7 110.7
27 | 200 5.80 45 1324.91 0.5 0.6 110.7 110.7
28 | 225 5.28 45 1695.60 0.2 0.3 110.7 110.7
29 | 225 5.28 65 1120.74 0.8 0.7 110.8 1105
30 | 250 4.66 65 1407.57 0.3 0.4 110.7 110.7
31 | 275 4.40 65 1724.58 0.2 0.1 110.8 110.8
32 | 300 4.10 65 2071.80 0.1 0.2 110.8 110.8
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Geoelectrical Data measurement at VES - 03

No. | AB/2 [Rho(Ohm-m)[ MN/2 K viimv) [ v2(mv)| H(mA) 12( mA)
1 15 3.25 0.5 6.28 55.9 57 109 109
2 2 3.31 0.5 11.78 30.9 30.5 109.1 109.1
3 | 25 2.96 0.5 18.84 17.3 17 109.1 109.1
4 3 2.62 0.5 27.48 8.3 8.4 109.2 109.2
5 4 2.42 0.5 49.46 55 5.2 109.3 109.3
6 5 2.33 0.5 77.72 3.1 3.1 109.2 109.2
7 6 2.47 0.5 112.26 2.5 2.3 109.2 109.2
8 8 3.03 0.5 200.18 1.7 1.6 109.1 109.1
9 10 3.45 0.5 313.22 1.3 1.1 109.1 109.1
10 | 12 3.92 0.5 451.38 1 0.9 109.2 109.2
11 15 4.60 0.5 705.72 0.5 0.7 109.3 109.3
12| 15 4.60 5 62.80 7.7 7.4 109.2 109.2
13 | 20 5.65 5 117.75 5.3 5.2 109.2 109.2
14 | 25 5.86 5 188.40 3.2 3.3 109.2 109.2
15 | 30 5.73 5 274.75 2.1 2 109.5 109.5
16 | 30 5.73 10 125.60 5.6 5.4 108 108
17 | 40 5.28 10 235.50 2.9 2.1 108.5 108.5
18 | 50 4.36 10 376.80 1.3 1.2 108.1 108.1
19 | 60 4.19 10 549.50 0.3 0.4 108.5 108.5
20 | 75 4.42 10 867.43 0.5 0.5 108.3 108.3
21 75 4.42 25 314.00 2.5 2.4 108.5 108.5
22 | 100 5.39 25 588.75 1.5 1.3 108.3 108.3
23 | 125 6.37 25 942.00 0.3 0.5 108.5 108.5
24 | 150 6.78 25 1373.75 0.7 0.5 108.4 108.4
25 | 150 6.78 45 714.35 2 1.8 108.8 108.8
26 | 175 6.85 45 997.82 0.9 0.9 108.9 108.9
27 | 200 6.50 45 1324.91 0.5 0.5 108.6 108.6
28 | 225 6.24 45 1695.60 0.4 0.4 108.6 108.6
29 | 225 6.24 65 1120.74 1.2 1.3 108.7 108.7
30 | 250 6.18 65 1407.57 0.8 0.7 108.7 108.7
31 | 275 5.68 65 1724.58 0.4 0.4 108.7 108.7
32 | 300 5.23 65 2071.80 0.1 0.2 108.7 108.7
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.|
Geoelectrical Data measurement at VES - 04

No. | AB/2 [Rho(Ohm-m)[ MN/2 K viimv) [ v2(mv)| H(mA) 12( mA)
1 15 22.50 0.5 6.28 383.4 389.8 109.4 109.4
2 2 24.30 0.5 11.78 229.6 230.3 109.4 109.4
3 | 25 22.40 0.5 18.84 128 128.4 109.5 109.5
4 3 17.80 0.5 27.48 53.1 55.5 109.4 109.4
5 4 12.70 0.5 49.46 26.8 25.9 104.4 104.3
6 5 10.40 0.5 77.72 14.1 14.5 108 108
7 6 7.83 0.5 112.26 7.7 7.4 109.6 109.6
8 8 6.00 0.5 200.18 1.4 1.3 107.4 107.5
9 10 4.81 0.5 313.22 15 15 99 99
10 | 12 4.23 0.5 451.38 0.7 0.8 107.2 107.5
11 15 3.90 0.5 705.72 0.3 0.2 107.6 107.6
12| 15 3.90 5 62.80 7.8 7.6 107.7 107.7
13 | 20 3.81 5 117.75 3.4 3.6 109.6 109.6
14 | 25 4.44 5 188.40 2.7 2.4 109.8 109.8
15 | 30 4.62 5 274.75 2.1 2.1 109.7 109.7
16 | 30 4.62 10 125.60 3.9 4 108.9 108.9
17 | 40 5.09 10 235.50 2.3 2.4 110.3 110.3
18 | 50 5.37 10 376.80 1.3 1.4 109.9 109.9
19 | 60 5.44 10 549.50 0.5 0.6 110.1 110.1
20 | 75 5.51 10 867.43 0.5 0.3 110.2 110.2
21 75 5.51 25 314.00 1.3 1.3 110.2 110.2
22 | 100 5.34 25 588.75 1 1 110.2 110.2
23 | 125 5.16 25 942.00 0.8 0.6 110.1 110.1
24 | 150 4.58 25 1373.75 0.3 0.4 110.1 110.1
25 | 150 4.58 45 714.35 3.2 3.1 110.1 110.1
26 | 175 4.01 45 997.82 0.7 0.8 110 110
27 | 200 3.62 45 1324.91 0.3 0.2 110.2 110.2
28 | 225 3.30 45 1695.60 0.1 0.1 110.2 110.2
29 | 225 3.30 65 1120.74 0.5 0.4 110.2 110.2
30 | 250 3.19 65 1407.57 0.3 0.2 110.2 110.2
31 | 275 3.13 65 1724.58 0.3 0.1 110.2 110.2
32 | 300 3.03 65 2071.80 0.1 0.1 110.2 110.2
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VES - 01 Data Analysis by Progress software
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VES - 02 Data Analysis by Progress software
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VES - 03 Data Analysis by Progress software
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VES - 04 Data Analysis by Progress software
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Geoelectrical investigation process
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Geoelectrical investigation process

Stacking current electrode and potential electrode pegs
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TRANSECTLINE SPACING (METER)

Lithology Resistivity Model VES 01 — VES 04
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