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GEOTHERMAL MAPS OF ROMANIA: HEAT FLOW MAP, 3000 m 

TEMPERATURE MAP, THERMAL SPRINGS MAP 
 

Florina Chitea1, 2, Venera Dobrica2, Andrei Marc- Vodă 1 
 

1 University of Bucharest, Faculty of Geology and Geophysics  
2 Institute of Geodynamics of the Romanian Academy 

 
 

Romania has resumed efforts to revitalize its geothermal resource 
exploration program, a sector that had been neglected for a long time, even though, 
in the past, the country had an extensive program for investigating its natural 
resources, including geothermal potential assessments.  

A drilling project is considered successful if the well intercepts a 
geothermal reservoir with hot water, and the temperature (at the surface) and flow 
rate meet or exceed the expected levels for the intended application (electricity 
generation or direct use). Equally important is ensuring that the well produces 
geothermal water sustainably, without causing rapid reservoir depletion or 
negatively impacting the productivity of other existing wells, while also preventing 
environmental issues related to either liquid phase or gaseous emissions. Last but 
not least, the drilling and operational costs should remain within budget, and the 
well should generate enough energy or revenue to justify the investment. 

At the national level, the first geothermal well was drilled in 1885, and a 
geothermal map, incorporating heat flow data as well as temperature data at depths 
of 2,000 m and 3,000 m, was published in 1985. 

Derisking geothermal exploration through accurate and up-to-date data is 
essential for improving drilling success rates, reducing financial uncertainty, and 
attracting investors to the sector. Therefore, within the framework of the   
GeoAlliance project, legacy geophysical, geological, and hydrogeological data from 
various sources (maps, scientific reports, published papers) have been collected and 
analyzed to identify raw data that, when reprocessed, could provide a more 
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comprehensive assessment of targeted objectives and support investments in 
renewable energy. 

A key focus of the demonstrative cases conducted in the frame of the 
project was on geothermal data at the national level, specifically heat flow data, 
temperature data at depths of 2 km and 3 km, and a thematic map focused on 
hydrothermal systems investigated by drilling.  

The heat flow map was partially reconstructed using values reported in 1981 
and 2000 for the Geothermal Atlas of Europe and later revised in 2024 by the 
International Heat Flow Commission (IHFC, www.ihfc-iugg.org) of the IASPEI.  A 
comparison between the heat flow map generated through data-point interpolation 
with values collected from scientific literature (Andreescu et al.1989, Demetrescu 
et al. 1981a, Demetrescu et al. 1981b, Demetrescu et al.1983, Demetrescu et al. 2001, 
Demetrescu et al. 2007, Veliciu and Demetrescu, 1979, Veliciu et al. 1977, Veliciu 
and Visarion, 1984),  the heat flow data extracted from the Geothermal map 
published in 1985 by IGR and a reconstructed version incorporating heat flow 
isolines from Gheorghe and Craciun (1993) showed significant differences. One 
reason for these discrepancies we consider to be the different algorithms used to 
estimate values in areas with limited data coverage. Another possible factor is the 
variation in the quantity and numerical value of the data points used for map 
construction.  

Given the result, expert users who identify data points in a region of interest 
are encouraged to assess their quality by consulting the scientific literature, which 
not only provides heat flow values for that specific location but also details the 
methodologies used to obtain them. It is important to note that the available data 
at the national level were not measured using identical methodologies, and some 
of the data do not conform to modern international standards. It is important to 
know if authors took into account the complex tectonic evolution of the area or the 
thermal effects of paleoclimate changes (e.g. Demetrescu et al. 2001, Demetrescu et 
al. 2005, Demetrescu et al. 2007).  

Our analyses also revealed cases where closely positioned data points were 
evaluated by different research groups. When combined, these data generate local 
anomalies of a few mW/m² that deviate from the expected trend if certain datasets 
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are excluded. This is mainly caused by the different methodologies used in 
assessing the parameter of interest.  

In conclusion, the resulting maps of heat flow and temperature are 
presented to the scientific community as a starting point for discussions on data 
quality and future necessary actions for improving the information available at the 
country level, both for less-experienced users and expert users.  Only by refining 
and consolidating historical datasets and correcting or supplementing the existing 
information with new data, a clearer and more accurate representation of 
Romania’s geothermal characteristics can be achieved.  
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THE HEAT FLOW MAP OF ROMANIA. A REVIEW 
 

Crișan Demetrescu, Venera Dobrică 
 

Institute of Geodynamics, Romanian Academy, Bucharest, Romania  
 

 
A short history of geothermal research in Romania is presented, including 

the geothermal research performed in various geophysical research institutions, 
according to successive reorganisations of the scientific activity in Romania: 
Institute for Applied Geophysics (1970), Geological Institute (1974), and Earth 
Physics Center (1977). In 1990, the research activities were further consolidated 
within the Institute of Geodynamics of the Romanian Academy, which continues 
to be a leading institution in geothermal research today.  

One of the key aspects of geothermal research in Romania has been the 
study of heat flow distribution across different geological units. The Transylvanian 
Basin, characterized by thick sedimentary cover and relatively low heat flow values, 
presents a specific thermal regime. In contrast, certain regions of the Pannonian 
Basin exhibit high heat flow values, likely associated with lithospheric thinning. 
Another notable feature in Romania’s geothermal landscape is the thermal anomaly 
located north of Bucharest which presents higher-than-average geothermal 
gradients linked to fluid circulation in fractured zones. 

The historical trajectory of geothermal research in Romania underscores 
the importance of institutional evolution in fostering scientific advancements and 
the important role of the Institute of Geodynamics of the Romanian Academy (this 
year celebrating 35 years) in advancement in the field of geothermal flux and 
supporting, therefore, the green transition.  
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UNLOCKING GEOTHERMAL POTENTIAL: THE POWER OF PUBLIC DATA 

IN ICELAND 
 

Thorsteinn Masson 1 
 

1 Blami Consulting – Iceland 
 

 
Iceland has been remarkably successful in harnessing geothermal energy, 

with around 70% of its total energy usage coming from geothermal energy and over 
90% of households relying on geothermal for heating through district heating 
systems. One factor behind this success is the availability of public data on 
geothermal resources. 

Through the Energy Agency’s website, anyone can access detailed 
geothermal data, including well locations, temperature, flow rates, drilling depths, 
and ownership. Companies granted drilling permits are required to submit this 
data, ensuring a continuously updated and transparent resource. 

This open data approach benefits both research and industry. Scientists 
gain a deeper understanding of Iceland’s geothermal systems, while companies can 
efficiently identify and utilize resources, saving time and money. By making data 
accessible, Iceland optimizes its geothermal potential, fostering innovation, 
encouraging utilization and sustainable energy development. 
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GEOTHERMAL ENERGY IN SMART CITIES: HEATING, COOLING, 
ELECTRICITY, ENERGY EFFICIENCY AND DECARBONIZATION 

 
Sonia López Kovács 1,2 

 
1 SPE Geothermal Technical Section for Europe  

2 REPSOL, Spain 
 

Geothermal energy supply local electricity, heating, cooling, and hot water 
and allows for thermal underground storage and sustainable extraction of critical 
minerals, including lithium. It provides a renewable energy source for cities, 
industrial and rural areas, and supports local economic and social development. 
Heating and cooling are among the largest energy consumers in buildings, and 
today, the energy used to power these systems often comes from carbon-intensive 
sources (oil or natural gas).  

About 75% of Europe’s population lives in cities. Urban areas, therefore 
contribute significantly to the EU’s energy consumption and greenhouse gas 
emissions. At the same time, cities are the main drivers of the EU’s economy, 
supporting economic growth and jobs.  

Geothermal energy plays a crucial role in decarbonizing both energy 
systems and urban environments, especially as cities worldwide strive to meet 
sustainability goals and reduce carbon footprints. As a renewable and reliable 
energy source, geothermal power provides a clean alternative to fossil fuels, making 
it a cornerstone for decarbonization efforts. 

Smart cities allow for a better and more efficient use of energy resources 
since rely on advanced technologies to optimize resources, minimize waste, and 
improve infrastructure management. Geothermal energy is a perfect fit for 
sustainable smart cities: 
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- One of the key principles of a smart city is energy efficiency, and 
geothermal energy provides a highly efficient way to meet heating and 
cooling needs 

- Geothermal energy can be seamlessly integrated into smart grids, which 
are a key feature of many sustainable smart cities.  

- In smart cities, district heating and cooling systems are increasingly being 
used to provide energy-efficient temperature regulation for entire 
neighborhoods or districts.  

- Once a geothermal system is installed, it can operate for decades with 
minimal upkeep, offering long-term sustainability for smart cities. 

- As climate change leads to more extreme weather patterns, geothermal 
energy helps increase the resilience of smart cities. Unlike solar or wind 
energy, geothermal energy is not weather-dependent and can provide 
consistent, stable power and heating. 

Geothermal energy is a critical component of the sustainability strategy for smart 
cities. It provides a renewable, efficient, and low-carbon alternative to traditional 
energy sources, supporting the goals of reducing emissions, improving energy 
efficiency, and promoting sustainable urban development. By integrating 
geothermal energy into their infrastructure, smart cities can build a more resilient, 
cleaner, and more energy-efficient urban environment. 
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SEISMIC IMAGING FOR GEOTHERMAL SURVEYS:  

EXAMPLES FROM ROMANIAN REPROCESSING 
 

Juri Muzi 1, Andrei Voronin 1, Rune Øverås 1, Roy MacKinnon 1,  
Vita Kalashnikova1, Alena Finogenova 1 

 
1 PSS-GEO, Norway 

 
Reflection seismic methods are the geophysical technology of choice in oil 

and gas exploration. Much of the science underlying seismic oil exploration can 
also be applied to identifying geothermal reservoirs, where temperature and 
pressures might influence seismic responses. However, in low-enthalpy systems, 
the effect of temperature is negligible due to the absence of a substantial vapor 
fraction. In such cases, seismic analysis must focus on other geological and 
petrophysical parameters, such as porosity, permeability, and fracture networks, 
which are critical in assessing geothermal potential. 

Porosity and permeability, essential for geothermal reservoir quality, are 
directly influenced by fracture properties. Equations can be used to estimate 
permeability based on fracture porosity, although porosity-permeability 
relationships can be complex and vary widely depending on rock type, fracture 
networks, and their extent. The fracture state, which is associated with high 
permeability, can be directly linked to the acoustic properties of the medium, 
resulting in characteristic seismic responses. A simplified relationship between P-
wave velocity and fracture porosity provides a practical method for estimating 
fracture distribution in reservoirs. By integrating seismic attributes with well data, 
a more comprehensive understanding of subsurface conditions can also be 
achieved. 

Various existing processing technologies are discussed in relation to 
geothermal fluid identification, with a focus on fracture mapping and fluid content 
in low-enthalpy geothermal areas, such as Romania. An understanding of the 
physical and mathematical theories behind these methods is illustrated, along with 
their known merits and limitations. 
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Results from the reprocessing of seismic data are presented, highlighting 
specific data characteristics, regional processing challenges, and state-of-the-art 
solutions in relation to current industry standards. 
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GEOALLIANCE LEARNING MATERIALS 

 
Alena Finogenova1, Juri Muzi1, Vita Kalashnikova1 

 
1 PSS-GEO, Norway 

 
 

The GeoAlliance learning materials, developed as part of the grant work, 
serve as a valuable resource for both students and professionals engaged in 
geothermal exploration. These materials provide a comprehensive understanding 
of geothermal energy, combining theoretical knowledge with practical applications 
to enhance exploration efficiency. By offering a structured approach to geothermal 
resource identification, they aim to support informed decision-making in both 
academic and industry settings. 
 

The work systematically presents key aspects of geothermal exploration, 
covering fundamental topics such as an introduction to geothermal energy, the 
challenges associated with exploration, and innovative, efficient solutions. 
Additionally, it delves into the economic aspects of geothermal projects, their 
potential role in city energy supply, and the legal considerations that impact project 
implementation. Through synthetic studies and real-world data applications, the 
materials highlight best practices and methodologies to improve exploration 
success rates while reducing financial and technical uncertainties. 
 

One of the significant conclusions drawn from this work is that EU 
continental geothermal resources still rely heavily on subsidies. A transition toward 
more data-driven exploration strategies has the potential to reduce financial 
dependency by improving resource identification and development efficiency. The 
presented techniques—including well log data analysis, seismic investigations, and 
electromagnetic surveys—demonstrate their feasibility and effectiveness in 
optimizing exploration outcomes. 

Furthermore, real-world case studies from Romania illustrate how these 
advanced methodologies can be applied in practice. They address challenges  
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specific to low-enthalpy reservoirs and showcase strategies for optimizing resource 
utilization. The findings provide a solid foundation for future research and industry 
application, aiming to drive further advancements in geothermal development 
across Europe and promote sustainable energy solutions. 
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GEOTHERMAL ENERGY IN ROMANIA. PRESENT AND PERSPECTIVES 

 
Marian Bordeianu 

 
Geology Compartment, TRANSGEX SA Oradea, Romania.  

Laboratory of Paleotheriology and Quaternary Geology, STAR-UBB Institute, 
Babeș-Bolyai University of Cluj-Napoca, Romania 

 
 

Geothermal energy has been a topic of interest in Romania since the 1960s, 
when extensive subsurface exploration efforts were initiated to assess its potential. 
The first geothermal gradient map was developed in 1985, and still remains the 
most accurate to this day, since progress in this field has been slow. The other 
existing maps represent the occurrence of geothermal waters, and remain largely 
inaccurate due to limited understanding of hydro-geothermal systems, particularly 
in southern and northwestern Romania. These regions feature complex tectonic 
structures that influence fluid circulation in ways that differ from shallow water 
aquifers. As a result, geothermal resources have often been misrepresented, with 
assessments relying heavily on well data rather than a comprehensive 
hydrogeological approach. 

Despite Romania’s significant geothermal potential, the practical 
exploitation of these resources has remained limited. The slow pace of development 
is attributed to technical, economic, and regulatory challenges, as well as gaps in 
scientific knowledge regarding deep geothermal systems. Addressing these issues 
requires a more accurate approach to mapping the geothermal potential, 
incorporating advanced hydrogeological modelling and geophysical surveys to 
better characterize underground fluid dynamics. 

This study presents an updated perspective on Romania’s geothermal 
energy sector, highlighting key barriers to development and proposing improved 
methodologies for resource assessment. Additionally, it explores the potential 
applications in industry, district heating, agriculture, and tourism, emphasizing the 
role of geothermal energy in advancing sustainable development. These occur in a 
context in which it is clear that, by refining the resource evaluation techniques and  
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expanding utilization strategies, Romania can enhance its geothermal sector, 
contributing to a more sustainable and diversified energy landscape. 
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AEROMAGNETIC AND RESISTIVITY ANOMALIES ASSOCIATED TO THE 
CĂLIMĂNEȘTI-COZIA GEOTHERMAL SYSTEM 

Dumitru Ioane 1, Florina Chitea 1,2, Mihaela Scradeanu1   
 

1 University of Bucharest, Faculty of Geology and Geophysics 
2 Institute of Geodynamics of the Romanian Academy 

 
 

The mineral springs in the Călimănești–Căciulata area, near the Olt River 
Valley, have been renowned since Roman times, with historical records dating back 
to 102 A.D. Systematic exploration of thermal water began in the 19th century, and 
today, three deep boreholes actively exploit the geothermal resources. The region’s 
hot groundwater supports the local economy through spa tourism, and plans are 
underway to drill new wells to enhance geothermal water utilization for 
community heating. The Călimănești–Căciulata area served as a case study of the 
project GeoAlliance – and this presentation examines the geological and tectonic 
setting of the area, as interpreted from aeromagnetic and resistivity data.  

Shallow low-temperature springs as well as deeper thermal water effects on 
the rock's electrical resistivity can be mapped by vertical electrical sounding 
measurements. This type of data can be utilized to identify key zones for targeted 
resource exploitation. 

However, delineating structural features and hydrothermal pathways 
requires a deeper investigation of the underground, and aeromagnetic and 
gravimetric data available could contribute to refining exploration strategies for 
sustainable geothermal resource utilization in the region. 
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GEOPHYSICAL INVESTIGATIONS FOR EVALUATION OF GEOTHERMAL 

POTENTIAL IN THE BAIA MARE AREA, ROMANIA 
 

Ionelia Panea1, Doru Marinescu2, Ioan Munteanu1, Florina Chitea1,3,  
Relu Roban1, Lucian Petrescu1  

 
1 University of Bucharest, Faculty of Geology and Geophysics, Bucharest, Romania 

2 PROSPECTIUNI S.A., Bucharest, Romania 
3 Institute of Geodynamics of the Romanian Academy, Romania 

 
 

Recently, a multidisciplinary program was performed using funds from the 
Norway grants in order to evaluate the geothermal potential of the Baia Mare, 
located in the northwestern part of Romania. Previous geothermal measurements 
showed that the temperatures at depths of 3 km are higher than 140 ° C. Important 
geothermal structures are under exploitation to the west of the Baia Mare area and 
along the western border of Romania.  

Seismic and magnetotelluric data were recorded for the first time in the 
study area. Seismic reflection measurements were performed along two lines with 
north-south and east-west directions; their total length was 32 km. The energy was 
generated using explosive sources (2 kg of dynamite/shot point). The seismic 
sections obtained after data processing provided us information about the 
architecture of the Paleogene to Quaternary age sedimentary formations. Their 
thicknesses decrease from north to south, where the basement formations occur at 
surface as the Ticau crystalline island. Faults and system of faults (shallow and 
deep) could be interpreted on both sections. The faults are considered as paths for 
the fluid movement and heat transfer toward the soil surface.  

Magnetotelluric data were recorded at several points over the study area. 
Some of their locations were chosen at points along the seismic lines. The quality 
of the recorded data was good despite the obstacles met in the field (e.g., buildings, 
houses, power lines, traffic on national roads and railways). The magnetotelluric 
data processing was performed using the seismic sections as guide data. The multi-
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layered structure of the sedimentary formations was interpreted on both seismic 
and magnetotelluric data. 

 
 

Surface geological mapping of outcrops helped us to obtain useful 
information for the structural interpretation of geophysical data. 
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TROUBLESHOOTING ON RECENT GEOTHERMAL TENDERS FROM 
ROMANIA. HOW TO HANDLE PLANNING FAILURES DURING TENDERING 

AND REALIZING OF RUNNING PROJECTS? 

Viktória Försterné Nán 

Foratherm Kft 

Under the number COD SMIS 2021-327340 exists a geothermal project with 
the name: Sistem de producere și distribuție a energiei termice utilizând energie 
geotermală, în comuna Dudeștii vechi, Jud. Timis. 

A Romanian planning office originally created the general project plan. On 
December 17, 2024, this project was re-tendered for the fifth time, once again 
without success. The submission deadline was extremely tight, making it 
impossible to compile a comprehensive and compliant tender dossier.  

What could be the reason behind the unsuccessful tendering? 

The total executive budget should be 21.834.130 RON for creating a 
Geothermal Doublette (production and injection wells) and the distribution system 
with heat exchangers. Calculated for the drilling cost was an extremely low budget 
with 550EUR/m. This value is unattractive for professional drilling contractors. 

The project planning and permitting was started in 2018, since the project 
start 7 years has already elapsed. It can be considered, that one of the biggest 
problems for the success of the project was the time delays and incorrect market 
analysis of the international deep drilling sector. During the planning phase, a 
budget for the complete project must be calculated to get the financing support of 
the government. The planning office was familiar with planning of the surface 
facilities and pipelines, rather than with planning of deep drilling projects. They 
also ignored the leakage of geophysical and prior drilling data, to get a proper 
model of the underground geothermal system. As a result, the drilling risk increases 
significantly, leading to a sharp rise in the originally underestimated drilling costs. 
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The specific deep drilling costs on the market is also influenced by the 
volatility of the oil- and gas exploration industry. Nevertheless, due to the similar 
and comparable drilling technologies, used materials and services to be conducted 
during drilling, the drilling costs are similar or slightly lower than by oil and gas 
wells. 

The geothermal wells drilling costs have been stable during the last ten 
years and has followed the O&G industrial trends.  

According to the information of several drilling contractors we can 
estimate the meter price of a geothermal well in Middle and Eastern Europe at 
around 1500-2000 EUR/m. At this cost the drilling contractors can ensure using 
reliable and innovative technologies and ensure the survival of their companies for 
long term. The break-even cost of a drilled well-meter lies currently at 1000-1100 
EUR. 

Any other competitor that is offering a lower price does so by neglecting 
technical solutions, the well integrity, and a shortening of the drilled meter, missing 
the planned target as the following example of the Santana project shows. 

Under license number 26293, the Romanian mining authority ANRM 
issued an exploration license for geothermal resources on March 1, 2023, on behalf 
of the Community of Santana, Arad County. 

After successful tendering, the two wells have completed. Both wells have 
been stopped in the Upper Pannonian Sandstone Layers around 200m shorter, than 
the wells were planned. Due to the lack of geological information during planning 
phase, the originally, as production well planned, borehole had to be changed to 
the injection well, that triggered a significant modification in the surface system. 

Due to an inadequately conducted well test, reliable data on the actual 
condition of the wells is unavailable. As a result, the customer must find a solution 
to adjust the system for operational functionality and initiate well reopening 
through new workover and testing procedures. This leads to significant unforeseen 
costs, which are difficult to estimate in advance. These expenses place unnecessary 
financial strain on the Community of Santana’s budget and resilience. 
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Conclusion 

A comprehensive geological and financial analysis during the planning phase can 
prevent most issues encountered during the construction phase. 

The most critical issues to take care of during planning and tendering are: 

- realistic financial planning of each construction and projecting phase based 
on recent market analysis, 

- financial planning with regards to the long project, permitting and 
tendering time, including estimated industry related inflation (estimate three years 
of inflation) 

- planning and conducting of adequate geophysical surveys and 
interpretation, to reach the most dependable underground model of the subsurface 
area prior to asking for the permits and issuing the tenders, 

- to allow for the adaptation of plans based on the actual conditions 
encountered during drilling. 

- to conduct a proper well testing after the drilling campaign to get a 
dependable hydraulic model of the underground geothermal system 

- the surface system can be adapted only after the validated underground 
hydraulic model has been completed. 
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Geothermal water exploration in Romania dates back to the 1960s, when 
the first state-funded exploratory wells were drilled as part of national research 
programs. Over the following decades, efforts continued with various levels of state 
and private involvement, culminating in the last research-funded well, located on 
Sântion perimeter in Bihor County, in 2009. Since then, the focus has shifted 
towards project-based geothermal exploitation, often supported by non-
reimbursable funding. 

This presentation explores the journey of geothermal projects in Romania, 
focusing on two key case studies implemented by TRANSGEX SA company in Beiuș 
and Tășnad localities. The study refers to the processes, challenges, and outcomes 
of transitioning geothermal energy concepts into operational projects. 
Highlighting Romania's regulatory framework, which mandates specific 
authorizations, followed by prospection permits and by exploration and 
exploitation licenses, the presentation outlines the steps of the project 
implementation. 

This study presents two successfully implemented geothermal projects in 
Beiuș and Tășnad, showcasing the transition from initial concept to operational 
systems. The Beiuș project, finalized between 2018 and 2022, involved the drilling 
of a new well at 2800 meters depth, the installation of advanced extraction and 
control systems, the extension of the geothermal pipeline network, and the 
modernization of the CT4 thermal plant. The project resulted in an increased 
production capacity of 10.96 Gcal/h (12.73 MWth), enhancing local heating  
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infrastructure. The Tășnad project, implemented between 2021 and 2024, focused 
on the construction of a geothermal exploitation system to serve the tourism and 
residential sectors. The drilling of a 1500-meter-deep well, combined with an 
extensive network of pre-insulated pipelines, allowed the integration of 30 
residential buildings, a teaching swimming pool, and future sports facilities into 
the geothermal heating network. The project is expected to generate 9170 MWh of 
geothermal energy annually while reducing CO2 emissions by 2082 tons per year. 

Looking ahead, geothermal energy development in Romania is set to 
expand through strategic initiatives, including Green Communities, Geothermal 
Resource Parks, and further geothermal heating projects. These endeavours, led by 
TRANSGEX and other stakeholders, aim to harness Romania’s geothermal 
potential to create sustainable, low-carbon energy solutions for both urban and 
rural areas. 
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SEISMIC MODELLING OF BEIUȘ GEOTHERMAL FIELD 
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In Romania, as in many other regions, the use of seismic reflection surveys 
for geothermal exploration has traditionally been limited. Conventional 
geothermal exploration methods primarily rely on surface geological observations, 
well-based data, geochemical analyses, and resistivity techniques to identify 
potential geothermal resources. While these approaches provide valuable insights, 
they often lack the resolution needed for precise subsurface characterization. 
Seismic methods, on the other hand, offer a more detailed view of subsurface 
structures and, when combined with advanced processing techniques, have the 
potential to significantly enhance resource mapping. This improved accuracy can 
help mitigate exploration risks and increase the likelihood of identifying 
commercially viable geothermal reservoirs. 

This study focuses on the Beiuș geothermal field as a regional case study to 
evaluate the effectiveness of seismic techniques in geothermal exploration within 
Romania. The input data for this research was largely provided by TRANSGEX SA, 
a key operator in the field with extensive experience in geothermal energy 
extraction. 

Seismic modeling, derived from pre-existing geological and geophysical 
data, is used to simulate the response of conventional 2D seismic stacked datasets 
across the Beiuș field. Various reservoir scenarios are examined to assess their 
potential for geothermal energy production. A Probability of Geological Success 
(Pg) methodology is applied to estimate the likelihood of identifying a productive 
geothermal reservoir with commercial flow rates. Additionally, seismic simulations 
are conducted to evaluate the effectiveness of seismic methods in detecting 
reservoir depth, fracture networks, and fluid content. 

The results of this study highlight that seismic reflection techniques could 
play a crucial role in improving geothermal reservoir localization and reducing 
exploration uncertainties. Given these findings, we strongly advocate for the  
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integration of seismic methods into Romania's geothermal exploration strategies 
to enhance resource identification and optimize development efforts. 
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Geophysical methods remain underutilized in geothermal exploration and 
appraisal campaigns in Romania, where pre-drill subsurface models predominantly 
rely on regional knowledge and existing well data. Integrating electrical surveys can 
significantly enhance subsurface understanding and mitigate the risks associated 
with high-cost well drilling, particularly in low-enthalpy geothermal projects. 

This study examines two low-enthalpy geothermal projects in 
Northwestern Romania, Beiuș and Oradea, with a focus on the feasibility of 
Transient Electromagnetic (TEM) and Magnetotelluric (MT) electrical surveys. The 
Beiuș geothermal field, supplying 75% of the district heating in Beiuș, utilizes a low-
enthalpy, open-system geothermal resource with four production wells, averaging 
a flow rate of 65 l/s and temperatures ranging from 62°C to 81°C. Well data analysis 
indicates that resistivity logs reveal a medium resistivity contrast, with conductive 
layers above the Triassic reservoir. Analysis of Beius and neighbor Oradea wells 
indicated that there is a significant variation of temperature gradients (3-4°C/100m) 
and flow rates (2-70 l/s), which impact the success rate for geothermal drilling. 

TEM and MT methods were evaluated for their effectiveness in de-risking the 
potential future wells and determining main subsurface uncertainties, which are: 

- Depth of geothermal reservoir top (Triassic carbonates); 
- Position of faults and location of faults with high-temperature fluids; 
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- Location of zones with high porosity and, therefore, higher water content 
within target interval. 

Three reference models were developed based on resistivity logs and 
assumed geological structures. Forward modeling and inversion analyses 
demonstrate that TEM and MT methods effectively delineate reservoir horizons 
and faults. The results indicate that a combination of shallow TEM and MT surveys 
is optimal for urban areas, offering improved subsurface understanding while 
addressing galvanic shift issues. The study confirms that electrical surveys provide 
valuable insights into reservoir structure and fluid distribution, reducing 
exploration risks and improving geothermal field development strategies.  
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Located at the Romanian-Bulgarian border and along the Western Black 
Sea shoreline, the Mangalia-Shabla area represents a less-studied thermal system 
that may hold untapped geothermal potential. The presence of onshore and 
offshore mesothermal sulphurous thermal springs at Mangalia and the high heat 
flow anomaly in the area could indicate potential geothermal reservoirs beneath 
the surface. The Mangalia sulphurous springs that emerge in shallow marine waters 
shaped a unique marine environment sustained by specific hydrochemical 
conditions. The Black Sea waters surrounding the seeps have relatively constant 
temperatures of 21-27°C. 

Our ongoing research employs an integrated analysis of the available 
geological, geotectonic, hydrogeological/hydrochemical and geophysical data 
(including gravity, magnetics, and heat flow), aiming to depict the geotectonic 
factors that control the development of the Mangalia-Shabla geothermal 
system(s).The regional gravity and magnetic high anomalies in the Mangalia-
Shabla area (Romania and Bulgaria) show a strong correlation, indicating that the 
deep geological structures here are both denser and more magnetic than the 
surrounding structures. We consider these high gravity and magnetic anomalies to 
be determined by uplifted high-density Palaeozoic sedimentary formations and a 
high-density crystalline basement not yet reached by boreholes, pierced by large 
intermediate to basic magmatic intrusions. The trending of the regional gravity and 
magnetic anomalies is controlled by the fault systems developed in the Mangalia-
Shabla region: NNE-SSW, NW-SE, N-S and W-E. Graben structures observed in 
Bulgaria at Russalka and Bolata Bay may suggest a recent extensional regime in this 
area. An older extensional regime was possibly associated with magmatic intrusion 
processes in Mangalia-Shabla area, considering the high magnetic anomalies  
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onshore and offshore. This could also explain the high thermal waters observed in 
boreholes along the Bulgarian coastline, in the Durankulak–Shabla area, as well as 
the mesothermal sulphurous springs occurrences in the Mangalia area (Romania).  

The gravimetric anomalies in the Mangalia area are here interpreted as due 
to intermediate, highly hydrothermally altered magmatic intrusions. The magmatic 
intrusions detected beneath the Black Sea shelf in the Mangalia-Shabla area, with 
a lesser presence on land in Romania and Bulgaria, are potential heat sources for 
the geothermal system(s).  
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This study explores the application of geophysical data in expanding 
geothermal energy utilization, particularly from low-temperature reservoirs, which 
offer sustainable heating solutions and economic benefits for local communities. 
The city of Toplița served as a case study of the project GeoAlliance - for the 
exploitation of low-temperature geothermal water (≤27°C), historically used in spa 
facilities. 

The geoelectrical surveys in the Toplița area, employing Electric Resistivity 
Tomography (ERT) and Vertical Electric Sounding (VES) reaching a maximum 
depth of 250m, were at the base of assessing the feasibility of a new borehole. The 
integration of geoelectrical data with regional gravity and magnetic surveys enabled 
the identification of a highly tectonized zone containing thermo-mineral water. 
Guided by these geophysical interpretations, drilling successfully accessed thermal 
water (26–27°C at the wellhead) at a relatively shallow depth (~200 m). These 
findings underscore the potential for further geothermal development in the 
Toplița region and how geophysical data is impacting the development of 
geothermal projects 
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Balneary tourism is one of the important economic activities in Romania, given the 
multitude of mineral and thermal springs exploited in the Carpathian and extra-
Carpathian regions. The history of balneary infrastructure dates back to the Roman 
period, when the Romans built the first public bathhouses in Dacia, especially in 
the nowadays Banat region, exploiting the geothermal water. Balneary tourism is 
practiced at regional, national and international level, leading to overloading the 
resorts or underexploiting them. The present paper aims to assess the potential of 
geothermal resources for the sustainable development of balneary tourism in urban 
and rural localities. The information used was extracted from public databases (e.g. 
number and characteristics of geothermal springs, number of tourists), inventoried 
and spatially analyzed in GIS environment. Some parameters, like tourist pressure 
and thermal water cure, were calculated, according to the norms for the use of 
touristic space. The spatialization of the final findings resulted in a temporal 
synthesis map for the last decade that illustrates an uneven distribution at the 
Romanian development regions level, indicating different national accessibility 
values. The objective of this work is to create a temporal database of overexploited 
and underexploited geothermal resources and their causes, based on the inventory 
and mapping of geothermal resources and the tourism phenomenon. The results of 
this study can be used in the urban planning process and development strategies 
for balneary resorts, aiming to balance the relationship between tourism resources 
and the tourist phenomenon, either through an optimal valorification and proper 
dimensioning or by reducing the negative impact of touristic activities. 
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Integrated methods for waste-to-energy transformation through anaerobic 
digestion of organic waste will be described. Anaerobic digestion is a biochemical 
reaction present in the natural world and also used in waste-to-energy processes 
with application in waste water treatment plants (WWTP) and agricultural 
substrate biogas plants. The basics of the digestion process are well understood and 
managed in each of the applications taken separately, but the integration of 
different substrates in one single technological line is still in the experimental stage. 
The obtained product has to be a useful, renewable energy source. For example, the 
production of methane from waste can potentially reduce CO2 emissions through 
the production of renewable energy and limit the emission of the greenhouse gas 
methane. 

In this paper, we propose a practical solution for the combined digestion of 
waste water sludge, organic waste from the meat and dairy industry and the organic 
fraction of municipal waste, based on the existing infrastructure already present in 
the sludge line in waste water treatment plants. The technology includes reception 
and conditioning of different substrates, list of parameters to be monitored in each 
substrate and in the active mix, possible deviations from the ideal bio-physical 
conditions and remedies for such deviations. Methods that pursue to increase the 
yield and speed of the bio-digestion are reviewed. One of the goals is to achieve the 
highest possible system efficiency while at the same time creating designs that are 
sustainable with regard to environmental goals. The paper also discusses the energy 
gain, CO2 savings and the required investment in extending the scope and capacity 
of the sludge line in existing WWTPs. 
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With the ban on landfill of solid waste in 2005, the opportunity arose to 

green the waste landfill in the north of the Karlsruhe harbour on the Rhine in both 
landscape planning and energy generation terms. The landfill was created as 
household rubbish was deposited on the war (WWII) debris.  

At the local university, an urban planning project for the harbour of 
Karlsruhe from 1998 envisioned mirroring the division between the built and 
natural environment of the city (Karlsruhe, a baroque city, has a forest park to the 
north) in the harbour. 1999, the first windmill was also placed on the landfill in the 
harbour. Landfill gas is being generated from the waste with the help of bacterias 
since as early as 1997 on this site. Between 2014 and 2018, the COST action TU1401 
"Renewable energy and landscape quality” was run, investigating how renewable 
energy generators can be located in such a way that they would not affect the 
aesthetics of the landscape. This case study is a suitable addition to its photo 
database.  

Current developments in landfill policy but also energy policy in Germany 
and their European context were investigated in relation to the chosen case study 
site. Land use, a non-structural measure for urban and energy retrofit actions in 
urban and landscape planning, has been investigated.  

Although since already 20 years no waste is being deposited anymore there, 
the fermentation of the waste still continues to be a source of renewable, landfill 
gas through combined heat and power plants free of carbon dioxide, and the use of 
renewable energy has been boosted by the siting of wind turbines and photovoltaics 
as well. Strategies to adapt to changes induced by continuous exploitation of 
landfill gas while no rubbish is being deposited anymore are being worked out. The 
so-called "waste landfill West" was renamed "energy mountain". This presentation  
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updates one of the real achievements that have made Karlsruhe a SMART city 
success story where waste has become an unconventional source of energy and an 
important contribution to greenhouse gas mitigation. Each year the renewable 
energy on this site counts as: landfill gas (ca.) 2,7 Mio. kWh, wind (ca.) 5 Mio. kWh, 
solar (ca.) 450.000 kWh.  
(source: https://www.stadtwerke-karlsruhe.de/de/miteinander/ausgaben/2022-2-
sommer-hafen/beleitartikel-gut-gewandelt.php).  
In the context of climate change, Karlsruhe is also a model city, where an analysis 
of the effects of green and water areas on the urban climate is being considered. 

https://www.stadtwerke-karlsruhe.de/de/miteinander/ausgaben/2022-2-sommer-hafen/beleitartikel-gut-gewandelt.php
https://www.stadtwerke-karlsruhe.de/de/miteinander/ausgaben/2022-2-sommer-hafen/beleitartikel-gut-gewandelt.php


GREEN ENERGY FRONTİERS. 
BRİDGİNG GEOSCİENCE  

WİTH ENERGY PROFESSİONALS 
27 February 2025 

 

 

Pa
ge

39
 

 
WASTE TO VALUE CONCEPT AND THE ROLE OF GEOPHYSICS FOR 

DEPOSITED WASTE MANAGEMENT 
 

Florina Chitea 1, Ilias Fikos 2, Dumitru Ioane 1, Nicolae Cruceru 1,3 

Loredana Botoș 1  
 

1 University of Bucharest, Faculty of Geology and Geophysics, Romania,  
2 Thessaloniki University, Greece,  

3 Institute of Speleology, Romanian Academy, Romania 
 

Effective waste management requires innovative approaches to assess, 
monitor, and repurpose deposited waste or reclaim the land. In this context, 
ground-based geophysics, combined with close-remote sensing technology, plays 
an important role by providing non-invasive methods for characterizing landfills 
and serving as a support technology for identifying hazardous waste and guiding 
the approaches for landfill gas emissions capture  

As cities grow and expand, many former landfills that were once located on 
the outskirts are now surrounded by residential, commercial, or industrial 
developments. This shift presents several challenges, including social concerns 
related to environmental and health risks for residents. Therefore, in such cases, 
the Waste to Value concept must also focus on the rehabilitation, repurposing, or 
safe reintegration of these landfill sites into the urban landscape.  

Moreover, with advancements in waste processing technologies, some 
materials deposited in older landfills can now be extracted and repurposed through 
landfill mining. This approach not only facilitates land reclamation for new 
developments but also contributes to resource recovery, reducing the need for new 
raw materials. However, such initiatives require careful planning. 
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PPC Renewables has expressed great interest in the geothermal potential 
of Methana Volcano-Peninsula (MVP), NE Peloponnesus, Greece, for power 
production, while until now, thermal baths exploitation has existed for decades 
there. The detection of the deep structure and the proposal for the position of a 
production borehole is the target of a geophysical project supported by geological 
surveys and other old studies in the area. MVP is mainly composed of volcanic 
formations with andesitic and dacitic natures, while at the southern end of the 
peninsula, Cretaceous limestones of the Upper Tectonic Unit of South Argolis 
appear at the base of which conglomerate formations are found. The general 
geological and tectonic status of MVP has been proposed by previous studies with 
the regional neotectonic structure controlled by three fault zones, trending NW-
SE, E–W, and NNE-SSW, which also appear to bound laterally the volcanic 
structure. The geophysical survey, consisting of old aeromagnetic data and new 
gravity and magnetic land data acquisition with their processing and 
interpretation, concluded to maps and 3D models of the underground. The 
magnetic anomaly reduced to the pole map shows a clear correlation with the 
position and extent of the existing domes in the area, and the 1st derivative map 
provides a clear picture of faulting, mainly of E-W direction, which seems to 
generally control the presence of the domes but also faults of NW-SE direction. The 
residual gravity anomaly map shows where the geothermal activity takes place, 
with the lower gravity values attributed to its influence on the density of the 
weathered formations. The 3D models present all interesting volcanic and tectonic 
features but, most importantly, indicate the most promising area for the 
geothermal exploratory borehole. 
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