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* The environmental impacts of geothermal energy
inclusion in the heating and cooling mix need to

. In Geneva, like Switzerland, fossil fuels dominate
the heating sector [1] (Figure 1).

oi  Switzerland ol |  Geneva T | o be evaluated to ensure their sustainable
Boilers 2016 Boilers 2017 « A combination of geothermal heating applications deployment.
B2 TRy >3 TR in Geneva could potentially cover 75% of the
Nal';urlal Gas Na;urlalGas heating demand by 2030 [2]. » Life Cycle Assessment (LCA), as a widely used

component of sustainability assessments, is a
suitable methodology to analyze the
environmental performance of geothermal energy
in the heating and cooling sector.

GEothermie 2020 program [3] aims to better
comprehend Geneva's subsurface characteristics

Figure 1. Heat delivery to buildings by source. i
and to develop new geothermal projects.

Adapted from Narula et al., 2019 and Quiquerez et al., 2020

Research questions

1. What is the environmental performance 2.

How will this performance change in the 3. How do these environmental impacts

of geothermal heating and cooling
systems in the State of Geneva, also
considering uncertainties ?

case of multi-source district heating
systems, when geothermal heat is used in
combination with other heating sources?

compare with other heating and cooling
sources”?

Define the most relevant
configurations representing
future geothermal heating
systems in Geneva

Carry out case-specific LCA
analyses, considering uncertainty
and sensitivity analysis (Open
LCA)

Methodology

Collect new life cycle inventory
from existing geothermal wells in
Switzerland and France

(documents, interviews, literature)

Comparison of these

iImpacts with those of

other heat sources in
Geneva

i

Literature review of LCA
studies on geothermal
heating
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Plaine (Configuration 1) and Jargonnant
(Scenario IA-2) for a lifetime of 30 years. Table
2 presents the differences between the two.
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* Groundwater systems
are reported to perform
relatively better than oill
boilers (Figure 3).
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Figure 3. Summary of the reported impacts in
the literature, and comparison to the impacts of
individual oil boilers (except for GWP, only CML-
based calculations are plotted) °
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Operation stage is the major contributor to
almost all environmental impacts (Figure 4).

Compared to oil boilers, the two systems have
lower climate change impact, emit less
particulate matter, and depend less on fossil
fuel (Figure 5).

Figure 5. Preliminary results on environmental impacts by Scenario IA-1
and Scenario IA-2 as compared to oil boilers

« LCA on groundwater geothermal systems is needed to .
strengthen the literature, as well as to support GEothermie 2020
program.

* The high impacts on water and abiotic
resources are mainly due to the use of
reservoir hydro-electricity and metal-based
materials (Figure 5).
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