Geothermal field training

Summary report

June 12July 6, 2024

With the financial support of the DAAD-SDG project of the German Academic Exchange Fund, field training in
geothermy was held from June 12 to July 6, 2024. The training, conducted oviatal of 6 days in three stages, was
supervised by Professor George Melikadze of the Technical University of Georgiasident Georgian Geothermal
Associationand assisted by Nino Kapanadze, a scientistearcher at the M. Nodia Institute of GeophysijcBhD
student

The training included a lecture course in geothermal energy and visits to the geothermal wells of Western Georgia,
SamtskheJavakheti, and Thilisi. Participants conducted esite measurements and took samples for chemical and

isotopic analyss. ®ven students from the Technical University of Georgia participated: Master's student Elene
Chikviladze and six bachelor's students: Luka Asanidze, Nini Kuprashvili, Eka Khetsuriani, Lasha Menabdishvili,
Mate Beridze, and Lizi Elizbarashvili.

In addition to the lecture course and sampling, the training included visits to cultural monuments. This experience
was invaluable for the students, as they developed both teamwork skills and general fieldwork habits.

Field surveys and sampling were preceded by thekction of geothermal wells to be sampled. After the selection, a
map was created in GIS to obtain their locations and plan a favorable route. A total of 22 wells were selected. During
the field trip, students were provided with information about commady accepted modern methods and techniques
for researching underground and surface water. These methods are integrated into the modern course of
hydrogeophysics and allow the study of water genesis, movement direction, pollution, and thermal and
hydrochemical regimes.

After a general introduction to the basics of geothermal energy, students were shown the water sampling procedure
at the very first geothermal well. This included bottle preparation, labeling, direct sampling, and preparation for
transportation Additionally, the measurement of volatile physical parameters of the sampled water was
demonstrated using the portable field laboratory WTW 197i, along with its calibration process.

The maps the catalogand the table of physical parametersf the visited geothermal wells are presented as an
appendies

Field Studies Testing of Water Points

Field research began on June 12 with the departure from Thilisi towards Samtskéneakheti. To develop field skills
for students, all available information about ehcwell (including well name, depth, drilling years, and depth and
capacity of the aquifer) was collected and recorded in a field log at each location. The GPS coordinates of each well



were marked, and photographs were taken. In the next stage, sampling eased out according to the protocol.
Unstable parameters of water, such as pH, temperature, electrical conductivity (EC), salinity, and oxygen content,

were measured using a portable field laboratory. This process was conducted by all students to emaoats-on
learning.

1. The first location was Borjomi Kvibisi) well N25. After sampling, the physical parameters of the water, such

as pH, temperature, electrical conductivity (EC), and salinity, were measured-site using a WTW
multimeter.

2. The secod location visited was Borjomi well N41, where the students also tasted raw Borjomi water directly

from the well. Coordinates were recorded, and a water sample was taken for chemical and isotopic analysis.
Physical parameters were also measured.



3. The third location visited was the village of Tsinubani to see the next thermal well, where only the ruins of
the thermal bath remain. The water temperature was a pleasant 38.8 degrees Celsius. Coordinates were
recorded, water was sampled, amqdhysical paraneters were measured here as well.

4. The next stop was in Akhaltsikhe at the thermal well, where there is a carbon dioxide factory and a small,
modest spa center. Coordinates were recorded, water was sampled, and physical parameterseasared
hereas well.
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5. Next, we visited Abastumani and its famous royal bath. The bath is still functional, allowing us to take a
water sample directly from the well. Coordinates were recorded, a water sample was collected, and physical
parameters were meased.




6. On June 13, we departed for Vardzia. The first well we visited is characterized by high cartioxide
content and high saliity.

7. Nearby, we also visited a second existing well where an improvised pool is set up on the remains of the bath.
Coordinates were taken, water samples were collected from both locations, and phygiaeimeters were
measured.
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The students visited Vardzia's caveity and were highly satisfied.
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On the way to Akhaltsikhe, we visited the Aspindza thermal well, took a water sample, recorded coordinates,
and measured th@hysical parameters of the water."



9. On June 14, we \gited the sulfur bath of Tmogvi, which, like everywhere else, is in a deplorable condition.
Coordinates were recorded, water samples were taken, and physical parameters were measured

10. The next stop was the Nakalakevi carbon dioxide plant, where vi@lowed the same procedure: coordinates
were recorded, water was sampled, and physical parameters were measured.



On both evenings, Giorgi Melikadze gave a presentatitecture to the $udents on the research and evaluation of
geothermal depos# using current and implemented projects as examples. This concluded the first stage of the
training, after which we returned to Thilisi.

In the second stage, on June -P®, we traveled toWestern Georgia with the objective of demonstrating the
transformaion conditions of low-temperature thermal waters from Tskaltubo into higliemperature thermal waters
in Zugdidi-Tsaish and Samtredi&ani. The field testing procedure remained consistent.

11. The first location was Tskaltubo, where we visited the historical Wding of the famous treatment
rehabilitation center - the legendary "No. 6 Spring". Here, we were introduced to the proposed procedures
and explored the park and its wells. Samples wer&ea, coordinates were recorded, and measurements were
made at the surce. Due to Tskaltubo's thermal waters containing radon, an additional sample was taken to
determine radon concentration.In the evening, Elene Chikviladze organized demonstration of radon
concentration measurement using Alphaguard for the students.iFtwvas particularly relevant as radon waters

in Tskaltubo are the focus of her master's thesis. Elene also provided general information about radon, its
distribution, and associated risks




unreachable

12. We continued to Khobi, where hightemperature thermal water is utilized in greenhouses. Wkecorded
coordinates, sampled water, and were graciously treated to delicious cucumbers growhedrgreenhouse by
the owner.




13. 14. 15. After that, we moved towards Zugdidi. On the way, we stopped in Tsaishi, where we visited three
wells. Unfortunately, like in Khobi, we couldn't measure the physical parameters of the water-site due to
device temperature limitations. However, we collected samples and recorded coordinates.

During our visit, we visited Tsaishi's public school, which usesaver from well 10 through a geothermal
circulation system for its heating and hot water supply. Thigroject was funded by USAID and is still
operational today.




After a tiring day, we stayed at the hotel. The next day, on June afier breakfast, Giorgi Melikadze gave a lecture to
the students on the use of geothermometers and naturatéges in the research of geothermal reservoirs.

16. After the lecture, we set off, and our first stop was the thermal well of Chag@&hvish. We recorded
coordinates, collected water samples, and measured physical parameters.

17. The next st was at the tsikheSulori thermal well. Again, coordinates were recorded, water samples were taken,
and physical parameters wen@easured.



18. We approached the Dikhashkho thermal geyser, recorded coordinates, sampled water, and measured physical
parameters.
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Unfortunately, we could not visit the well in Var due to our inability to contact the owner.

19. We visited the well of the former baths in the village of Amagleba. The area and the building are in a deplorable
condition. Coordinates were recorded, water samples were taken, and physical parameters weasored.



