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Framework of reference and purposes

*  Promoting the safe and sustainable increasing use of Low
Enthalpy Geothermal systems (LEGs)

* e.g. combining a heat pump with geothermal exchange,
exploiting the very high thermal capacity and very low natural
temperature variability

 The global spread of LEGs is low compared to its
potentiality and the increasing rate is slow

A reason could be the scarcity of clear, simple and reliable
regulations to implement LEG without negative effects, taking
into account geological and environmental peculiarities.

Census of international regulations

focusing on national key experiences, with the regional and
sub-regional details in the case of Italy

Pursuing results useful globally but optimizable for a

regional application (an Italian Region)
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LEGs and the Sustainable Development Goals (SDGs)
of the UN 2030 Agenda (United Nations, 2019)

The LEG spreading
contributes to the
achievement of targets §

of the Goal 7

Target 7.2

“by 2030, increase substantially IMPROVEMENT RATE
the share of renewable energy in
the global energy mix”

Target 7.3

“by 2030, double the global rate
of improvement in energetic
efficiency”

ENERGY EFFICIENCY
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Data and methods

Document means:

Technical reports of public institutions or trade associations, scientific articles,
technical standards, directives or regulations.

Document selection:

3 English keyword groups, 30 keywords as total, to focus on geothermal
regulations, possible negative effects and/or natural risks

using digital databases and web sources
research repeated in Italian, improving the results at the national scale

Useless, superfluous or redundant documents were discarded

A sheet was filled for each selected document

bibliographic data and three sections: summary for purposes, regulation info, and
attention criteria on natural risks and negative effects info.

potential useful references to be checked (second step of the document search)
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National and continental occurrence of
documents and main types

The final database )
includes 161 documents, ¢ ——
divided in four groups: '-

» Legal (40%);

> Scientific (34%);
» Informative (14%);
» Technical (12%).

Documents
per Country

none
1-3
ot 4-7
B Legal @ Scientific .
>
@ Informative @ Technical
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The main mapping experience
French national LEG regulation

French national regulation s
based on thematic national
maps

Different maps exist for:

« open and closed loops

- and installation depth range
- 10to50m
- 50t0 100 m
- 100 to 200 m

Three types of zones are plotted:
« Green = no restrictions
« Orange = expert assessment

Zones réglementaires GMI
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Comparison of European regulations on
attention criteria (1/2)

Austria

H < 3 m on ground surface: specific approval required
Official national maps represent prohibition areas
Land dependent: or guidelines that impose specific
requirements (including installation equipment
prohibition

Allowed if depth to groundwater-LEG bottom depth > 2 m

Floodplains with very shallow aquifers: prohibition

Germany

Land dependent: or to be authorized under the

| Austria__[Prohibiion
control/monitoring of a hydrogeologist expert

Forbidden by federal guidelines
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Comparison of European regulations on

attention criteria (2/2)

Austria

Germany

Austria

Switzerland

France

Switzerland

3 subzones: and limitations for type 2 and 3
Official national maps represent prohibition areas

Land-dependent:
analysis or areal exception in the sub-zone 3

Prohibition

while risk

Warning systems and special drilling and installation

Without a Federal rule, Canton dependent regulation: or

authorization after specific investigations/assessments

National maps show areas: permitted, requiring impact assessment

Prohibition within evaporitic rocks

Without a Federal rule, Canton dependent regulation:
authorization after specific investigations/assessments
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2 alternative schematic approaches

Local Framework Regulation (LFR)

The “Union” recognizes the right to sub-
governmental institutions to define local
regulations without a detailed
superordinate framework.

- Advantage: quicker, respectful of the
governmental autonomies, it could
permit possible detailed guidelines
considering local peculiarities

4. General Results

General Framework Regulation (GFR)

A superordinate governmental institution, a

“Union”, as a federal authority, defines the

framework regulation including guidelines

and/or maps to guide ‘“locally” (nations,

regions, lander cantons, ...) optimal LEG

design, installation, maintenance, and

decommissioning.

- Advantage: highly effective

- The “local” regulations could detalil
climate, hydrogeological and natural risk
peculiarities.
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Regional/Provincial regulations in Italy

Province (P) and

Two national laws (2010-1) defined i e Aay e 7
the regional authority on LEG to be |[isssi i, :".t:::::::':::
realised in the framework of a national & A Vensto 3" Trenio (49
installation or technical decree which is 1 i

Emilia-Romagna

7 - Verona (P)

still missing. Ty - Veuce )
' Umbria

In this legislative vacuum, some
authorities defined regional or sub-
regional (provincial) regulations:

(A) region with regulation ' Campania
(B) region without regulation |
(C) province with regulation
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Schematic ltalian hydrogeological map
and coastal karstic aquifers

Calcareous-dolomitic rocks Fissured karstic aquifer

Alluvial deposits Porous aquifer

Terrigenous soils and rocks Aquiclude

Hydrogeological complex Hydrogeological rule

More coastal karstic aquifers
(Sardinia, Sicily, Friuli and Apulia):
the largest one’s are in

6. Apulian experience



ﬁ water @@

Article
Improving Regulation and the Role of Natural Risk

Knowledge to Promote Sustainable Low Enthalpy
Geothermal Energy Utilization

Hydrogeology
Research Group Articles and updates are

freely available on :

Thanks for the attention!


http://hydrogeology.ba.irpi.cnr.it/
https://www.facebook.com/Gruppo-di-Idrogeologia-CNR-IRPI-2086046021640188/

