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Article info Abstract
Received: The demand of fresh water to develop of life community is very important,
dd month year # where almost all construction activities is required a water such as irrigating
Revised: rice fields, building infrastructure, and to daily consumption. To obtain a
dd month year # good quality of groundwater, several parameter must be specified such as the
Accepted: depth of groundwater, thickness of the source, and resistivity value of rock.
dd month year # In this case, we try to applied Vertical Electrical Sounding (VES) resistivity
Published: method with Schlumberger configuration on one of Pamsimas Project to
dd month year # answer that parameter. VES Resistivity method is one of the active methods
# filed by editor in geophysical study based on electrical properties of the subsurface rock by
injecting electric current (7) into the earth and record the potential difference
Keywords: (AV) produced to the surface. From the results of current and potential
VES Method, deep- difference measurements for each electrode spacing (AB/2) different then be
groundwater, well- lowered resistivity variations in the value of each layer below the measuring
recommendation point (sounding points). After the acquisition on 3 points at Pandansari

Village (PS-01, PS-02, PS-03), we get the result on PS-01, the water layer is
indicated on the depth 60-80 meters with resistivity values equal than 36.7-
50 Qm. On PS-02, the water layer is indicated on the depth 50-100 meters
with resistivity values equal than 18.7-40 Qm. On PS-03, the water layer is
indicated on the depth 30-60 meters with resistivity values equal than 52.8-
70 Om. Afterthat, we run 2D-pseudosection to know the distribution of
groundwater layer in subsurface and get the thickness of groundwater is 20-
50 meter with depth 40-80 meter. Based on this result, the PS-01 is the best
point to make a well-exploitation on South Pandansari Pamsimas Project.

1. Introduction

The demand of fresh water to develop of life community is very important, where almost all construction
activities is required a water such as irrigating rice fields, building infrastructure, and to daily
consumption. To meet those needs, several water resources can be found at the mountain, river, and
subsurface " In this research, we want to find deep-groundwater (Artesis) ") source to help a Pamsimas
Project. It’s the Government Program to build infrastructure facility based on community to search water
resources, building storage facilities, and distribution for the villager. With target of the source are have
minimum depth >30 meters and thickness >2 meter, we used Vertical Electrical Sounding (VES) from
Resistivity Method with Schlumberger configuration to answer that challenges %,

2. Methodology

Resistivity method is one of the active methods in geophysical study the electrical properties of the
subsurface rock by injecting electric current (/) into the earth and record the potential difference (AV)
produced to the surface [°. From the results of current and potential difference measurements for each
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electrode spacing (AB/2) different then be lowered resistivity variations in the value of each layer below
the measuring point (sounding points) [, Resistivity values is what we will use to determine the depth
and thickness of subsurface layer (see Figure 1). For the penetration depth and thickness, we use
Schlumberger configuration for measurement technique in this study.

Schlumberger configuration ideally the distance of MN is made as small as possible, so that the distance
of MN completely fails. However, due to the sensitivity of the measuring instrument, compilation of
AB distance is relatively large, so the distance of the MN allows it to be changed. The change in distance
of MN is greater than 1/5 of the distance AB. The advantage of this Schlumberger configuration is the
ability to prove the non-homogeneity of surface layers on the surface, by comparing the compilation
apparent resistivity values of MN/2 electrodes. So that the voltage readings on MN electrodes can be
questioned, relatively large AB distance compilation requires distance MN electrodes are also enlarged.
Schlumberger configuration is usually used for sounding, which is data collection that is focused
vertically. The advantage of this configuration is that it can detect the non-homogeneity of rock layers
on the surface by comparing the values of apparent resistivity when shifting. While the drawback is the
reading on the small MN electrode when AB is very far away, almost an eccentricity limit [,

_w(s* —a*/4) AV
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Figure 1. The schematic electrode on Schlumberger Configuration !'l.

3. Results
3.1. Station PS-01
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Figure 2. 1D VES Resistivity Modelling on Station PS-01, black hole is indicated by low resistivity
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3.2, Station PS-02
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Figure 3. 1D VES Resistivity Modelling on Station PS-02, black hole is indicated by low resistivity
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3.3. Station PS-03
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Figure 3. 1D VES Resistivity Modelling on Station PS-03, black hole is indicated by low resistivity

4. Discussion

In this research, we run vertical electrical sounding (VES) method on 3 sounding point (station PS-01,
PS-02, and PS-03) at South Pandansari Village with distance per point is 500 meter. Based on geological
map P, research area is dominated by Lampung Formation (QTI) such as pumiceous tuff, rhyolitic tuff,
welded tuffit, tuffaceous sandstone, and tuffaceous claystone.

From the result of acquisitions, we calculated a value of electric current (/) and the value of potential
difference (4¥) to obtain the Apparent Resistivity (Rho) Fl. The Apparent Resistivity (Rho) data will
process into 1-dimensional (1D) graph to obtain depth and the thickness of subsurface layer. Then, from
the reference, the Resistivity value table [°], we can analysis subsurface lithology ) and estimated depth
and thickness of water resources.

On the Station PS-01 (see Figure 2), a graph show a vertical lithology based on resistivity (with error
3.95%), on PS-01 have 5 (five) layers. The first layer, in the depth 0-0.69 meter with resistivity values
equal than 62.7 Om is indicated a wet top soil. The second layer, in the depth 0.69-1.71 meter with
resistivity values equal than 62.7-1278 Qm is indicated a wet top soil until dry-tuffaceous. Third Layer,
in the depth 1.71-12 meter with resistivity values equal than 196-1278 Qm is indicated a dry-tuffaceous
until wet-tuffaceous sandstone. Four Layer, in the depth 12-76.9 meter with resistivity values equal than
36.7-196 Qm is indicated a water-saturated sandstone until wet-tuffaceous sandstone. And last, in the
depth 76.9-150 meter with resistivity values equal than 36.7-955 Qm is indicated a water-saturated
sandstone until dry-tuffaceous.
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Table 1. Subsurface Layer Result of PS-01

N  Top Layer Depth Layer  Thickness Rho (p)

1 0.00 m 0.69 m 0.69 m 62.7 Qm

2 0.69 m 1.71 m 1.02 m 1278.0 Qm

3 1.71 m 1200 m 10.30 m 196.0 Qm

4 1200 m 76.90 m 64.90 m 36.7 Qm

5 7690 m 150.00 m 74.10 m 955.0 Qm
Error 3.95%

On the Station PS-02 (see Figure 3), a graph show a vertical lithology based on resistivity (with error
11.3%), on PS-02 have 5 (five) layers. The first layer, in the depth 0-0.56 meter with resistivity values
equal than 150 Qm is indicated a dry top soil. The second layer, in the depth 0.56-1.21 meter with
resistivity values equal than 150-1114 Qm is indicated a dry top soil until dry-tuffaceous. Third Layer,
in the depth 1.21-8.43 meter with resistivity values equal than 177-1114 Qm is indicated a dry-
tuffaceous until wet-tuffaceous sandstone. Four Layer, in the depth 8.43-60.7 meter with resistivity
values equal than 10.7-177 Qm is indicated a water-saturated sand until wet-tuffaceous sandstone. And
last, in the depth 60.7-150 meter with resistivity values equal than 10.7-2110 Qm is indicated a water-
saturated sand until pumiceous tuff.

Table 2. Subsurface Layer Result of PS-02

n Top Layer  Depth Layer  Thickness Rho (p)

1 0.00 m 0.56 m 0.56 m 150.0 Qm
2 0.56 m 121 m 0.65 m 1114.0 Qm
3 121 m 8§43 m 722 m 177.0 Qm
4 843 m 60.70 m 5227 m 10.7 Qm
5 60.70 m 150.00 m 89.30 m 2110.0 Qm

Error 11.30%

On the Station PS-03 (see Figure 4), a graph show a vertical lithology based on resistivity (with error
8.94%), on PS-03 have 5 (five) layers. The first layer, in the depth 0-0.55 meter with resistivity values
equal than 67.4 Om is indicated a wet top soil. The second layer, in the depth 0.55-1.56 meter with
resistivity values equal than 67.4-740 Qm is indicated a wet top soil until wet-tuffaceous. Third Layer,
in the depth 1.56-6.63 meter with resistivity values equal than 82.4-740 Om is indicated a wet-tuffaceous
until wet-sandstone. Four Layer, in the depth 6.63-52 meter with resistivity values equal than 52.8-82.4
QOm is indicated a water-saturated sandstone until wet-sandstone. And last, in the depth 52-150 meter
with resistivity values equal than 52.8-411 Qm is indicated a water-saturated sandstone until wet-
tuffaceous sandstone.

Table 3. Subsurface Layer Result of PS-03

n  Top Layer  Depth Layer  Thickness Rho (p)

1 0.00 m 0.55m 0.55 m 67.4 Qm

2 0.55m 1.56 m 1.0l m 740.0 Qm

3 1.56 m 6.63 m 507 m §2.4Q0m

4 6.63 m 5200 m 4537 m 52.8Qm

5 5200 m 150.00 m 98.00 m 411.0 Qm
Error 8.94%

Resistivity data from station PS-01, PS-02, and PS-03 will be carried out pseudo-section on 2D layout
to know the distribution of fresh-water zone below the surface (provided that the distance between
measurement stations is not more than 150 meters). Based on the results of 2D-pseudosection (see
Figure 4), groundwater zone is indicated on the depth 50-140 meters with resistivity values is equal
than 25-55 QQm. Based on the distribution of groundwater from 1D-graph and 2D-pseudosection, the
best area for drilling a groundwater zone is station PS-01 (It’s because from the thickness of the fresh-
water and the composition or lithology (see Figure 5) above the target zone which is easy to drill).
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Flgure 4. 2D Pseudo-section from statlon PS Ul PS 02, PS-03, it show groundwater zone is
indicated by low resistivity in 50-140 m under surface
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0 R Depth 0 — 12 m with 62.7-1278 Qm
-10 Indicated by a wet top soil with dry-tuffaceous
-20
-30 Depth 12 — 50 m with 50-1278 Qm
40 Indicated by a dry-tuffaceous until wet-sandstone
-50
-60 Reconstruction of Wellbore on the depth 65 meter
-70
-80 Depth 50 — 100 m with 36.7-55 Qm
90 | Indicated by a water-saturated sandstone
-100 -f;-
I Depth 100 — 150 m with 55-955 Qm
-110 ke Indicated by a wet-sandstone until dry-tuffaceous
-120 42 _.'._3".1-

Figure 5. Well Modélling from data 1D VES Resistivity on Station PS-01 with depth 0-150 m from
surface elevation

5. Conclusion
The conclusion of this paper are:

1. Based on 1D-resistivity graph and Lithology Model on Station PS-01 until PS-03, we can obtained
the deep-groundwater zone indicated with low resistivity which is equal to 10.7-52.8 Qm and in
the depth 50-100 meters from the ground surface.

2. Based on resistivity values, we interpreted the research area on PS-01, PS-02, and PS-03 is
dominated by top soil, tuffaceous, and tuffaceous sandstone.

3. Based on 2D-pseudosection model, we can conclude station PS-0lis the best point to drill a
groundwater well with the depth of well is 60 to 70 meter.

6. Acknowledgement

We would thanks to Innovation & New Ventures (INV) Pertamina who permit us create this paper and
would thanks to Lampung Geoscience Survei (LGS) who give us the data acquisition.

Journal of Earth and Marine Technology (JEMT) /ISSN 2723-8105 | 60




References:

(1]
(2]

(3]
[4]

(5]
6]
(7]

Azhar, Handayani, G., “Application of Resistivity Method with Schlumberger Configuration to
determine coal density,” Indonesian Nature Journal, 2014, ISSN 1410-9379.

Halik, G., and Widodo, S.J., “Groundwater Potential with Resistivity Method with
Schlumberger Configuration on Tegal Broto Area, University of Jember” Civil Engineering
Press, p.109-114.

Mangga, S.A., Amirudin, T., Suwarti, S., Gafoer, Sidarto, “Geological Map of Tanjungkarang
Quadrangle Sumatera™ Geological Research and Development Center.

Rasimeng, S., Haerudin, N., Harmen, “Geoelectric Method to determine geothermal fluid
distribution on Rajabasa Geothermal Prospect Area, Lampung,”SNST [I Proceeding University
of Lampung., 2007, p.5-8.

Raynold, .M., “An Introduction to Applied and Environmental Geophysics,” Chichester: John
Wiley and Sons Ltd., 1997, p.796.

Telford, W.M., Geldart, L.P., Sherrif, R.E, “Applied Geophysics,” Cambridge University USA,
1990.

Tood, D.K., “Groundwater Hydrology,” John Willey & Sons. Inc. New Work, 2d.ed, 1980.

Journal of Earth and Marine Technology (JEMT) /ISSN 2723-8105 1 61




Application of Vertical Electrical Sounding (VES) Resistivity
Method to determine a well recommendation point at deep-

groun

ORIGINALI

6.,

SIMILAR

dwater exploitation
TY REPORT
2% 2% 2%
ITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

ejournal.itats.ac.id

Internet Source

2

o

Submitted to Padjadjaran University

Student Paper

2

Taufig, Maharani. " A Combination of Landsat-8
Satellite Imaging with Geothermal Manifestation
Point at Wayratai Geothermal Prospect Area to
identify on Geo-track and Geo-tourism planning
", IOP Conference Series: Materials Science
and Engineering, 2020

Publication

1o

Submitted to Universitas Sebelas Maret
Student Paper

1o

A. N. Permadi, A. M. Akbar, D. Wildan, R.
Sobirin, Supriyanto. "Subsurface modeling of
geothermal manifestation in Mt. Endut based on
vertical electrical sounding (VES) method", AIP
Publishing, 2017

1o



Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



Application of Vertical Electrical Sounding (VES) Resistivity
Method to determine a well recommendation point at deep-
groundwater exploitation

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6




	Application of Vertical Electrical Sounding (VES) Resistivity Method to determine a well recommendation point at deep-groundwater exploitation
	by Fajar Rizki Widiatmoko

	Application of Vertical Electrical Sounding (VES) Resistivity Method to determine a well recommendation point at deep-groundwater exploitation
	ORIGINALITY REPORT
	PRIMARY SOURCES

	Application of Vertical Electrical Sounding (VES) Resistivity Method to determine a well recommendation point at deep-groundwater exploitation
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor




