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1 Introduction

In the first period of the TRANSENERGY project peets prepared and filled in the
guestionnaire for authorities involved in managemeh geothermal energyWP 3.1.1
Questionnaire for authorities involved in managethwrgeothermal energyThe aim of the
guestionnaire was to gain an insight how the geothkenergy regulation and legislation in
four partner countries (Austria, Hungary, Slovakiad Slovenia) follows the “Geothermal
regulation framework” from the authorities’ poirft\aew. Questionnaire was prepared using
the draft Amended Version GEOTHERMAL REGULATION FRKEWORK - Deliverable

D 15 GTR-H (September 2009) of the Proj&toThermal Regulation - Heat (GTR-H)
(http://www.gtrh.eu). We interviewed altogether 40 different authesti

The analysis of the gathered data had a goal ¢avahe comparison of differences between
countries and to identify the main gaps to appraxérthe proposed “Geothermal regulation
framework”.

Each Geological Survey held the inquiry in its ostate by gathering the answers from
different responsible institutions and prepared shenmary answers in one questionnaire
form. Thus in the results we compared only foumt@rized national questionnaires instead
of 40 responses.

In the second period activities of the WP 3.3.1 Owgew of EU, national and regional

legislation began. The aim of the WP 3.3.1 is to psent the legislation of geothermal
utilization, protection, re-injection issues and goundwater management in each partner
country and relations to regional and EU legislatia.

This will finally enable us to identify the problanmtonnected to legal implementation of
geothermal energy use and transboundary aquifexglhas give us an idea how to approach
further management of transboundary aquifers dgaith overexploitation, best monitoring
practice recognition and elaboration of generalimaitfor monitoring system in WP 3.3.2.
Methodology for joint groundwater management.



2 Overview EU legislation regarding the developmentrd use of
geothermal resources

Geothermal resources management consists of enprggluction management and
environmental resources management. In the follgwidormation on European policies
related to geothermal energy (the most importantdigkctives, definition and concepts) that
build the skeleton of geothermal resources manageme summarized. There are two
directives which govern the management of the ggothl resources, the Promotion of the
use of energy from renewable sources (2009/28/Ed)the Water Framework Directive
(2000/60/EC).

In the year 1997 the EC prepared a Communicatiom fhe Commission: ENERGY FOR
THE FUTURE: RENEWABLE SOURCES OF ENERGY White Paper a Community
Strategy and Action Plan COM(97)599 final (26/1P1p
http://ec.europa.eu/energy/library/599fi_en.phif the white paper the commission set the
goals and targets for RES utilization in 2010. e tsame paper the EC proposed also
measures needed to facilitate the growth of RE8gtng and suggested the reinforcing of the
Community Polices.

The statistics of geothermal sector are monitorgdEbrostat and the statistics of the
professional associations like is EGE@Mw.egec.ory or EREC vww.erec.ory as well as
by the regular geothermal up-date every 5 yearsiG World Geothermal Congress
(www.geothermal-energy.oyg

Even so the European Geothermal Energy Council BG&not an official EU body, it has

a tremendous impact and influence on the developmwiegeothermal energy utilisation in
EU-27. It is a “voice” of the geothermal sector asdch that it promotes the use of
geothermal energy, sets the targets, suggests redsueach them and comments goals and
plans set by EC and EU state members.

2.1 Energy legislation

2.1.1 Promotion of the use of energy from renewable semirc

EU Directive on Promotion of Renewable Energy Sesrirective 2009/28/EC of the
European Parliament and of the Council of 23 A@G@09 on the promotion of the use of
energy from renewable sourceend amending and subsequently repealDigectives
2001/77/ECand2003/30/EQ

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do20J:L:2009:140:0016:0062:en:PDF




This Directive establishes a common framework lier promotion of energy from renewable
sources. It sets mandatory national targets forothexall share of energy from renewable
sources in gross final consumption of energy andttie share of energy from renewable
sources in transport. The overall EU target isdabde the share of renewables to 12 % by
year 2010 in the gross energy consumption and fiticpkar to achieve a 22.1% indicative
share of electricity produced from renewable ensmyrces.

It also lays down rules relating to statisticahsBers between Member States, joint projects
between Member States and with third countries,rajiaes of origin, administrative
procedures, information and training, and accesshéo electricity grid for energy from
renewable sources. It establishes sustainabilitgria for biofuels and bioliquids. In this
directive the methodology for the accounting ofewable part of the energy from heat
pumps is also given (ANNEX VII).

The Directive prescribes the adoption of the natisanewable energy action plan (NREAP)
for each Member State. These plans are preparadcordance with the template published
by the Commission; provide detailed roadmaps of eaeh Member State expects to reach
its legally binding 2020 target for the share ohawable energy in their final energy

consumption. All NREAPs are available at:

http://ec.europa.eu/energy/renewables/transparefajorm/action plan en.htm.

The geothermal objectives of NREAPs from partnéates submitted to the Comission are
evaluated in the report Methodology for joint grduater management.

2.1.2 A Roadmap for moving to a competitive low carbameamy in 2050

The European Commission prepared a document COMMWBNION FROM THE
COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE
EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMTEE OF
THE REGIONS A Roadmap for moving to a competitiwsvlcarbon economy in 2050
(COM/2011/0112) which is available at:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do2CGELEX:52011DC0112:EN:NOT

In the roadmap cost-effective ways of reducing gheeise gas emissions by 2050 have been
analysed. Central role in the low carbon econom lvé given to electricity and that will
require significant use of renewable energy soyiicetuding geothermal energy.

EGEC's response to the EC Public consultation éseron the Roadmap for moving to a
competitive low carbon economy in 2050 is summakinetwo documents (EGEC, 2010):

http://egec.info/wp-content/uploads/2011/02/EGE@sva&r-to-EC-consultation-on-
roadmap-2050.pdf




http://ec.europa.eu/clima/consultations/0005/regext/11458103335-
07 _european_geothermal_energy council_en.pdf

In those two documents EGEC demonstrates the dupesition of geothermal energy
utilisation for heating and cooling as well as &ietty production sector, and proposes
measures to meet the goals of greenhouse gasimduatritten in the COM/2011/0112.

2.1.3 Energy Roadmap 2050

The European Commission prepared a document COMMWNION FROM THE
COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE
EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMTEE OF
THE REGIONS Energy Roadmap 2050 (COM/2011/885/2¢kvis available at:

http://ec.europa.eu/energy/enerqy2020/roadmap/dioc/2011 8852 en.pdf

In the roadmap several decarbonisation scenari@9b§ have been analysed. Electricity has
to play much larger role than today. The sharepéwable energy (RES) rises substantially
in all scenarios, achieving at least 55% in graeal fenergy consumption in 2050. The
energy roadmap is not focused on geothermal engagycularly; the geothermal energy
(including GHT) is mentioned only as a part of Reable heating and cooling.

EGEC's reaction to the European Commission’s “Epétgadmap 2050” is summarized in
this document (EGEC, 2011):

http://egec.info/wp-content/uploads/2012/01/EGE@&et®n-to-EC-roadmap-15-Dec-
2011.pdf

In the document EGEC highlight the fact that thethgermal electricity technologies are
deeply underestimate in the report and that thedRa@ does not even mention EGS among
those technologies needing further investmentsdanelopment to bring down costs. EGEC
also noticed that the potential of utilisation eothermal heat for heating and cooling sector
is underestimated too.

2.1.4 Energy statistics

The Eurostat indicators regarding geothermal enargynecessary because of requirements
of theDirective 2001/77/EC of the European Parliament afidhe Council of 27 September
2001 on the promotion of electricity produced frenewable energy sources in the internal
electricity marketandDirective 2004/8/EC of the European Parliament afdhe Council of

11 February 2004 on the promotion of cogeneratiasdal on a useful heat demand in the
internal energy markehat call for Member States to report quantitagwergy data. In order



to monitor progress towards the achievement of dhgectives set in those Directives,
detailed, up-to-date energy data are required.

Directive 2002/91/EC of the European Parliament afidhe Council of 16 December 2002
on the energy performance of buildin@srective 2006/32/EC of the European Parliament
and of the Council of 5 April 2006 on energy end-efficiency and energy servicand
Directive 2005/32/EC of the European Parliament asidthe Council of 6 July 2005
establishing a framework for the setting of ecaglesequirements for energy-using products
also require Member States to report quantitativergy consumption data. To monitor
progress towards the achievement of the objecBe¢sn those Directives, detailed, up-to-
date energy data, as well as a better interfacecaet these energy data and related statistical
surveys such as the population and housing cenansktsansportation data, are needed.

On the basis of those Directives the Regulat{&C) No 1099/2008 of the European
Parliament and of the Council of 22 October 20080ergy statistics was prepared:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do20J:L.:2008:304:0001:0062:EN:PDF

This Regulation establishes a common framework tloe production, transmission,
evaluation and dissemination of comparable enetgtysscs in the CommunityMember
States have to transmit to the Commission (Eurostatthe annual national geothermal
statistics. It is worth to mention that the statistical indmet which covering the geothermal
energy utilization set by Eurostat are rather ifisieint and they do not cover all the
geothermal energy.

There are manyefinition of geothermal energfeGEC (European Geothermal Energy
Council) suggests the definition of geothermal resathe heat that is stored under the solid
ground of the earth. EGEC view on statistics inardg to the Directive on Promotion of
Renewable Energy Sources, geothermal energy eatistshall be counted in the following
forms:

» Electric power generated from geothermal sources,

* Heat ((1) swimming, bathing and balneology, (2)cgpaeating including district
heating, (3) agriculture applications, (4) aquaa@tapplications and (5) industrial
processes) produced directly from geothermal sgurce

« Heat (mainly shallow geothermal) used as inputeatigermal heat pumps,

* Cooling (mainly in geothermal heat pump plants).



Renewables and Waste Classification into Three Groups

Renewables and Waste

Renewable Sources Renewable Sources without Renewable Sources
without Stock Exchange Stock Changes with Stock Changes
for Electricity (Group II) (Group III)
(Group 1)
4{ Solar Thermal heating Industrial
Wastes
- | deep geothermal heat

i Solid

- Wastes
Tide, Wave, shallow geothermal (mainly heat pumps)
i Ocean

Solid

L Ambient heat Biomass
(air, surface water, with heat pumps)
Solar PV and solar
thermal power plants
Figure 4: Classification of renewable energy
Geothermal Power . . -
sources for statistical purposes, after L

. i . iquid

alternative suggestion from EGEC — Biofuels

Figure 1. Classification of RES for statistical poses, after alternative suggestion from EGEC @&n&
Sanner, 2007)

The Eurostat definition is more restrictive. The geothermal rggyes the energy available as
heat emitted from within the earth's crust, usuailyhe form of hot water or steam. It is
exploited at suitable sites for electricity genematusing dry steam or high enthalpy brine
after flashing, as well as for its direct use asthir district heating, agriculture, etc.
Geothermal heat is used where it is available eit® extracted’ or upgraded by burning
fuels to ‘add’ heat to the geothermal flow.

Geothermal heat following thHEHERRA definition (www.therra.infpis usually divided into
two types: geothermal and ambient heat, accordinghé different ways of utilisation.
Geothermal heat is used directly, while for the olsambient heat it is necessary to use heat
pumps. Shallow geothermal installations using hmeahps are covered by the method for
ambient heat (distinction with the EGEC proposedssification on figure 1).

In THERRA methodology used definitions are:

‘Renewable energy’ is energy that is derived froatural processes that are replenished
constantly. Sources: solar, wind, geothermal, antbleydropower and ocean resources, solid
biomass, biogas, liquid biofuels and renewable &vast

‘Renewable heat’ is the energy content of a rené&vadurce that is converted into heat. The
renewable INPUT has to be distinguished from theeweable OUTPUT of the source. The
renewable heat production can be calculated asapyitreat input and as useful heat output.



The heat converted from geothermal or ambient keatces with a heat pump can be
included in this methodology.

The methodology can be made to fit the Eurostat I&#l methodology and can help to
assess if the European countries reach the EU@o20% renewable energy in the year
2020.

ThERRAz==

Intelligent Energy | Europe thermal energy from renewables

Proposed calculation method for heat pumps

Auxiliary
energy ( Eaux )

Renewable
fraction ( Eren )

Ambient Heat pump Heat output /
heat (E.) "> | “(opp) |wmmp T \

Fossil
fraction ( E¢yg )

Input method (Eurostat):

Ambient heat (or shallow geothermal) is renewable energy
Output method:

Eren is the renewable heat output (includes correction for electricity)

Figure 2. Proposed calculation method for heat ump

2.1.5 Eurostat - indicators

Electricity generated from renewable sourc€% of gross electricity consumption)
http://epp.eurostat.ec.europa.eu/tgm/table.do?ae&init=1&language=en&pcode=tsien0

50]

This indicator is the ratio between the electriggtpduced from renewable energy sources
and the gross national electricity consumption dogiven calendar year. It measures the
contribution of electricity produced from renewablgergy sources to the national electricity
consumption. Electricity produced from renewablergg sources comprises the electricity
generation from hydro plants (excluding pumpingindy solar, geothermal and electricity
from biomass/wastes. Gross national electricity scomption comprises the total gross
national electricity generation from all fuels (imding autoproduction), plus electricity
imports, minus exports.



Primary production of renewable energfl 000 toe)

http://epp.eurostat.ec.europa.eu/tgm/table.do?adb= plugin=0&language=en&pcode=ten
00081

Primary production of biomass, hydropower, geotlaremergy, wind and solar energy are
included in renewable energies.

Renewable energy primary production: biomass, hygieothermal, wind and solar energy
(1 000 toe)

http://epp.eurostat.ec.europa.eu/tgm/table.do?abdb=&init=1&language=en&pcode=ten000
82

Primary production: biomass (heat content of tredpced biofuels or biogas; heat produced
after combustion during incineration of renewabkstes); hydropower covers potential and
kinetic energy of water converted into electricity hydroelectric plants (the electricity
generated in pumped storage plants is not inclydggEhthermal energy comprises energy
available as heat emitted from within the earthisstc usually in the form of hot water or
steam; wind energy covers the kinetic energy ofdwoonverted into electricity in wind
turbines; solar energy covers the solar radiatioplagted for solar heat (hot water) and
electricity production

Share of renewable energy in gross final energguwmption(%o)

http://epp.eurostat.ec.europa.eu/tgm/table.do?abb=init=1&lanquage=en&pcode=tsdccl
10]

This indicator is calculated on the basis of enafgyistics covered by the Energy Statistics
Regulation. It may be considered an estimate of itltkcator described irDirective
2009/28/EC as the statistical system for some renewableggrtechnologies is not yet fully
developed to meet the requirements of this Directidowever, the contribution of these
technologies is rather marginal for the time being.

More information about the renewable energy sheaésulation methodology and Eurostat's
annual energy statistics can be found in lfenewable Energy Directive 2009/28/EGe
Energy Statistics Regulation 1099/2008 and in Ratésvenergy transparency platform of
European Commission

http://ec.europa.eu/energy/renewables/transparehajorm/transparency platform en.htm




2.2 Natural resources legislation

2.2.1 Protection of groundwater against pollution caudeyl certain dangerous
substances

Council Directive 80/68/EEC of 17 December 1979tanprotection of groundwater against
pollution caused by certain dangerous substances.

The purpose of this Directive is to prevent thelygan of groundwater by substances
belonging to the families and groups of substamedists | or Il in the Annex, and as far as
possible to check or eliminate the consequenceslaftion which has already occurred. This
is mostly relevant in connection with re-injectiof thermal groundwater after energetic
utilization.

In this directive the re-injection of water in thquifer is also mentioned (Articles 4, 6, 10,
17). Member States may, after prior investigatiaathorize discharges due to re-injection
into the same aquifer of water used for geothepugboses.

Artificial recharges for the purpose of groundwatenagement shall be subject to a special
authorization issued by the Member States on alog®ase basis. Such authorization shall
be granted only if there is no risk of pollutingtroundwater.

With regard to discharges into transfrontier gromatér, the competent authority of the
Member State which intends to grant authorizatamstich discharges shall inform the other
Member States concerned before an authorizatiaesised. At the request of one of the
Member States concerned and before an authorizatisaued, consultations shall be held in
which the Commission may participate.

2.2.2 Framework for Community action in the field of watelicy

Directive 2000/60/EC of the European Parliament aidhe Council of 23 October 2000
establishing a framework for Community action ire theld of water policy (Water
Framework Directive)

The purpose of this Directive is to establish anesvork for the protection of inland surface
waters, transitional waters, coastal waters andrgiwvater which:

(a) prevents further deterioration and protects emubnces the status of aquatic ecosystems
and, with regard to their water needs, terresaétalsystems and wetlands directly depending
on the aquatic ecosystems;

(b) promotes sustainable water use based on atéwng-protection of available water
resources;



(c) aims at enhanced protection and improvementhefaquatic environment, inter alia,
through specific measures for the progressive tamuof discharges, emissions and losses
of priority substances and the cessation or phasingf discharges, emissions and losses of
the priority hazardous substances;

(d) ensures the progressive reduction of pollubbrgroundwater and prevents its further
pollution, and

(e) contributes to mitigating the effects of floadsd droughts

and thereby contributes to:

» the provision of the sufficient supply of good gtyaburface water and groundwater
as needed for sustainable, balanced and equitaiér use,

* asignificant reduction in pollution of groundwater

» the protection of territorial and marine watersg an

» achieving the objectives of relevant internatioagteements, including those which
aim to prevent and eliminate pollution of the marienvironment, by Community
action under Article 16(3) to cease or phase ostldirges, emissions and losses of
priority hazardous substances, with the ultimate af achieving concentrations in
the marine environment near background values &burally occurring substances
and close to zero for man-made synthetic substances

The Water Framework Directive (2000/60/E@)the most important legislation of (thermal)
water management and management of transboundarferaq Article 8 of WFD gives
provisions on the establishment of monitoring pamgmes of groundwaters. Monitoring of
groundwaters related to the WDF concerns the egtwandwater body, but it also supports
the integrated management of the catchment arearemwing its environmental targets.
However it does not deal with those local processescontaminations whose temporal and
spatial formation does not influence status of Wiele groundwater body, and does not
threaten the fulfilment of its environmental tasgeArticle 11 of WDF states that Member
States may authorize reinjection into the samefaqaf water used for geothermal purposes.

2.2.3 Protection of groundwater against pollution andetairation

Directive 2006/118/EC of the European parliamend af the Council of 12 December 2006
on the protection of groundwater against polluti@nd deterioration (Groundwater
Directive)

This Directive establishes specific measures asiged for in Article 17(1) and (2) of
Directive 2000/60/EGn order to prevent and control groundwater p@lut These measures
include in particular:

(a) criteria for the assessment of good groundwaitemical status; and

(b) criteria for the identification and reversalagnificant and sustained upward trends and
for the definition of starting points for trend exgals.
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This Directive also complements the provisions pregng or limiting inputs of pollutants
into groundwater already contained Directive 2000/60/EC and aims to prevent the
deterioration of the status of all bodies of grouater.

2.2.4 Environmental impact assessment and strategic enniental assessment
directives

Environmental assessment is a procedure that enthaethe environmental implications of
decisions are taken into account before the dewsare made. Environmental assessment
can be undertaken for individual projects, suclieep geothermal drillings, on the basis of
Directive 85/337/EECas amended (known as 'Environmental Impact Assass — EIA
Directive) or for public plans or programmes on fasis oDirective 2001/42/EGknown as
‘Strategic Environmental Assessment’' — SEA Diregtivihe common principle of both
Directives is to ensure that plans, programmespragkcts likely to have significant effects
on the environment are made subject to an enviratahassessment, prior to their approval
or authorization. Consultation with the public ikey feature of environmental assessment
procedures.

The Directives on Environmental Assessment ainréwige a high level of protection of the
environment and to contribute to the integrationealironmental considerations into the
preparation of projects, plans and programmes withiew to reduce their environmental
impact. They ensure public participation in decisinaking and thereby strengthen the
quality of decisions. The projects and programmesdimanced by the EU (Cohesion,
Agricultural and Fisheries Policies) have to complgh the EIA and SEA Directives to
receive approval for financial assistance. Heneeldliectives on Environmental Assessment
are crucial tools for sustainable development.iAlb about EIA and SEA Directives are
available ahttp://ec.europa.eu/environment/eia/lhome.htm

2.2.5 Environmental liability with regard to the prevemti and remedying of
environmental damage

Directive 2004/35/EC of the European parliament aridhe Council of 21 April 2004 on
environmental liability with regard to the prevesti and remedying of environmental
damage

The purpose of this Directive is to establish ankeavork of environmental liability based on
the ‘polluter-pays' principle, to prevent and remmedvironmental damages.

11



2.2.6 Eurostat — indicators

Groundwater abstraction, volume - Millions m3
http://epp.eurostat.ec.europa.eu/tgm/table.do?sdb=kinit=1&language=en&pcode=ten000

04

Abstraction of fresh water from underground demodihese can be permanent or temporary,
both artificially charged or naturally. Groundwatacludes springs, both concentrated and
diffused, which may also be subaqueous.

Surface and groundwater abstraction as a shanadéhble resources - % of available surface
and groundwater resources
http://epp.eurostat.ec.europa.eu/tgm/table.do?abbeRinit=1&lanquage=en&pcode=tsdnr3

10]

This indicator looks at total water abstraction aspercentage of available resources,
separated into groundwater and surface water. Anmoi@l gross abstraction from

groundwater is presented as a percentage of MerStates' renewable groundwater
resources available for abstraction, which are neéefi as long-term annual average
groundwater available for abstraction. Annual tgtalss abstraction made from fresh surface
water is presented as a percentage of Member Statesvable surface water resources
available for abstraction, which are calculatedt@sl long-term fresh water resources
(external inflow plus precipitation less evapot@ration) less groundwater available for
abstraction.

2.3 Sustainable development legislation

In the year 2001 the European Commission prepdredCommunicatiorA Sustainable
Europe for a BetterWorld: A European Union Strategy for Sustainable Development
(Commission's proposal to the Gothenburg Europeaun€il) COM(2001)264 known as
Gothenburg strategy or EU Sustainable Developmeategy (SDS).

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do2G§0OM:2001:0264:FIN:EN:PDF

In the Gothenburg strategy the EU commits to amelstain measures which should limit
climate change and increase the use of clean enefggh is to give more support to the
research, development and dissemination of tecggotm clean and renewable energy
resources, to facilitate the reduction of energynaed of buildings and appliances, to
increase energy efficiency. One other objectivethef Gothenburg strategy is to manage
natural resources more responsibly, that meanghkainks between economic growth and
misuse of the natural resources should be ceased.

12



The European Council of June 2006 adopted an asuabitand comprehensive renewed
Sustainable Development Strategy for an enlarged EU

http://register.consilium.europa.eu/pdf/en/06/si1917.en06.pdf

It builds on the Gothenburg strategy of 2001 anthésresult of an extensive review process
that started in 2004. The goals of the SDS 2006vaee ambitious than those in the 2001
version, as well as the set of measures are monamting. The geothermal energy is party
covered in two objectivesClimate changeand clean energyand Conservation and
management of natural resourcézarticularly important action foreseen in thatggy was
preparation of an analysis of how to achieve thistiexgy targets (2010) for renewables and
how to promote further renewable energies in a-efigtient manner over the long term. The
Conservation and management of natural resourcgsdm among others the operational
objectives and targets to improve resource effyamsing renewable natural resources at a
rate that does not exceed their regeneration dgpdoi gain and maintain a competitive
advantage by improving resource efficiency throutgfie promotion of eco-efficient
innovations, and to improve management and avo&texploitation of renewable natural
resources such as fisheries, biodiversity, watersail and atmosphere.

In the 2009 the Communication from the Commissiontlte European Parliament, the
Council, the European economic and social comméiee the Committee of the Regions
were integrating sustainable development into Elitigs: A Review of the European Union
Strategy for Sustainable Development was prepar€@DM(2009) 400). In this
Communication the fulfilment of the 2010 goals aallvas progress in the recent years are
given:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do2G0OM:2009:0400:FIN:EN:PDF

The European Strategy for Sustainable Developmastis own portal which is regularly
updated and where all relevant information coulddosd.

http://ec.europa.eu/environment/eussd/
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3 Overview of international and transnational initiatives,
declarations and conventions relevant for the devepment and
use of geothermal resources

In this chapter we summarize the most importargrivdtional initiatives, declarations and
conventions which have the common goal to prombee (energy related) utilization of
geothermal resources (hydrothermal) in a sustaenahbly.

3.1 Energy related

3.1.1 Ferrara declaration (EGEC initiative)

On April 29-30, 1999, the European Geothermal BEpe@puncil (EGEC) invited the
geothermal business community from all Europeamti@s to a seminar in Ferrara, Italy, a
city with a thriving geothermal heating system edds in rich cultural heritage. The goal
of the meeting was to discuss the current situatdbngeothermal energy in R&D,
implementation and market deployment, to hear abramples of successful applications, to
define the future market possibilities, and totaegets for a geothermal energy in the future.
The outcoming conclusions from the meeting are knaw/tha-errara declaration (EGEC,
1999).

3.1.2 Kistelek declaration (TAIEX initiative)

The Hungarian Thermal-Energy Society hosted a EGEXAconference (Regulatory and
Economic Tools Governing the Enhanced Exploitatmin Geothermal Energy in the
European Union) organized by the Hungarian Geo&dsurvey in April 2005 in Kistelek.
Its outcome report is known as “The Kistelek deatian”.

50 experts from 14 Member States and Candidate t@esnattended the workshop,
representing the European Parliament, the Eurof@esmmission, and a wide spectrum of
government agencies, industrial enterprises, rekaastitutes and professional associations,
e.g. European Geothermal Energy Council and Eur8Ge®ys. The presentations addressed

* an analytical evaluation of relevant Community $éafion and R&D programmes;

* national figures on exploitation of geothermal g@yeiand national development
programmes;

« national inventory and assessment methodologigeathermal energy;

* relevant regulatory authority and legislation framek, including the property rights
over geothermal energy, environmental protectioafew management and energy
provisions;
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e economic instruments, including specific fiscaldrns, waivers and financial support
tools.

The main conclusions and recommendations wereottenving:
Geothermal energy is a specific natural resourcaumse:

* it is on the border-zone of managing mineral comitiex] groundwater reserves and
other energy sources by being bound to geologaraidtions and to thermal waters;

e itis a fossil heat of radioactive decay and otip@ological processes therefore it is a
conditionally renewable flow-type resource;

» the property rights over geothermal energy are owbg the State but in some
countries landowners can exploit shallow subsurfaseurces for their own use;

» the utilisation of geothermal energy is still atimfantry stage on the European scale.

The relevant national legislation is spread thraughthe mining, energy,
environmental, water management and geological aotmetimes in a contradicting way,
and the licensing authority framework for geothdrfieilities is rather complex in most
countries.

= A Community level communication shall foster Memb&tates to adopt a
coherent legislation system and to designate aamél framework of competent authorities
in order to ease application for geothermal enengse.

The definition of geothermal energy is lacking e tacquis communautaire and the
national practice is diverse - some authoritiess@®r it as a type of energy carried by
thermal waters exclusively -, which hampers thérithistion of most up-to-date technologies
using shallow depth reserves via heat-pumps oredempsed-circuit heat-exchanger fluids.

= A broad sense legal definition of geothermal eneligyneeded in a relevant piece
of Community legislation, e.g. the heating-coolihegislation in preparation.

As in the case of other state-owned territorial ouwdities, low-resolution, static
inventories of geothermal resources are availabldoeng prepared by water research
institutes or geological services, that are notab# of meeting the requirements of neither
the investing enterprises nor the licensing envirent protection and water management
authorities. In some countries nor even the datasscfor the competent agency hosting the
geoinformation and/or the inventory is enforcedhmsy law.

= The development of national dynamic inventories gkeothermal energy
resources and reserves designed as to being capablegistering annual changes and
allowing country-scale modelling is highly recomméad. To make such inventories
comparable on pan-European level a common basic moeblogy shall be elaborated,
preferably via the assistance of Community level of@ssional associations, e.g.
EuroGeoSurveys.
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The environmental impacts of geothermal instalfegiare limited; it is a green energy
source. In terms of environmental sustainabilityg maintenance of stable, close-to-original
temperature and pressure status of an exploitathgveater reservoir is of prime importance
as well as the protection against pollution of acefwaters by untreated outflow of saline or
used thermal waters. However, the national emidsaih values, and re-injection provisions
show certain diversity.

= The new Groundwater Directive and its implementimgeasures shall provide
more detailed prescriptions on surface discharge dame-injection criteria of used
geothermal waters. This environmental action, toget with the need for harmonised
inventories, technology development and raising theblic awareness shall optimally be
accompanied by a more definite availability of EUrds for the above objectives.

There is a wide variety of economic instrumentshim studied countries which either
support or inhibit the enhanced use of geothermalgy in Europe. There are countries
where the financial burden of fiscal nature (i.eéning royalty, sewage penalty, groundwater
use fee, environmental tax) are multiple, whichabhes general taxation law. The arsenal of
supporting instruments is colourful too, includitgx exemptions, guaranteed take-over
prices, green certificates, direct subsidies, totina a few. The German example shows
clearly how many these supportive tools can couateitbo the high growth rate of renewables
in a country with moderate natural setting. Moraotgere is a relatively low rate of return of
the investment in geothermal energy and the ecanoisk is higher as compared to other
energy sources. This economics does not ensursetheity of interested stakeholders and
lead to a serious distortion of equal and open a@titipn on the European level. It is
foreseen that Community institutions and MemberteStawill face a growing number of
related legal disputes at the European Court dicdus near future.

= There is an immediate need to highlight the econendiscrepancies on the
Community level and to urge Member States harmongsifinancial solutions in reaching
their indicative targets, and in improving the ergyr mix for being less dependent on
outside sources.

As a general conclusion and recommendation, all paipating experts agreed upon
that under the realm of the IPPC Directive a bestaalable technology reference document
on geothermal energy describing the state-of-artggfothermal energy exploitation, the up-
to-date technologies and their environmental asgeand the economic instruments could
serve as strong, quasi-legal document which allk&holders can refer to in their future
activities in direction of the enhanced, sustainahlise of geothermal energy.
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3.1.3 Brussels declaration and EGEC Research Agenda éatiizrmal Energy
(Strategy 2008 to 2030)

In 2009 EGEC published tHgrussels declaration(EGEC, 2009) in which current goals are

set to implement the Geothermal Research Agendiidragenda the research priorities for
all geothermal technologies until 2030 in orded&xrease costs are fixed. The geothermal
targets for Europe are set and proposal is made tooachieve them. The geothermal

legislation has to be improved to remove legal ibesrthat hamper the development of

geothermal energy in Europe.

The future development should be focused in the&pinof Enhanced Geothermal Systems
which will tremendously increase potential, intmawative power plants permitting the

production of electricity using low thermal wattemperatures of the order of 100 °C, in
installation of larger plants using clusters of iwednd into Hybrid systems for heating &

cooling but also for electricity (beneficiatingofn the geothermal base load ability) with

biomass, solar, etc.

To reduce the drilling costs for geothermal wellsch are correlated with the oil sector, new
drilling rigs are needed. Also adaptation of infrasture for the future (advanced
engineering materials and electricity networkg)asded.

The specific science and engineering geothermaiagatun has to be provided for people who
are working in the geothermal industry. The tecahstuff has to be trained and certify. Itis
necessary to focus the development in the EGS magstehich will increase potential
tremendously, indo decreasing of the needed teryserfor electric power generation into
installation of larger plant using clusters of \gell

In the declaration the long term goal is set thatil . 2030 the geothermal sector can
contribute 5% of total electricity production in fepe as well as 3.5% of total heat
generation.

http://egec.info/wp-content/uploads/2011/02/EGE@=Bels-Declaration-2009.pdf

3.1.4 Re-thinking 2050 (EREC initiative)

Europe's demand for energy is increasing in anrenment of high and unstable energy

prices. Greenhouse gas emissions are rising anehéirgly sector is one of the main emitters
of greenhouse gases. Natural reserves of fosdd Bueh as oil and gas are concentrated in
just a few supplier countries around the world.n@le change along with an increasing

dependency on energy imports are only a few ofridles the European economy is facing

today. The EU now needs the courage to lead theowhgf this climate and energy dilemma

with a clear commitment to a 100% renewable enértyye by 2050.
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EREC documenRE-thinking 205(Zervos et al., 2010) presents a pathway towarti30&o
renewable energy system for the EU, examining tifiects on Europe’s energy supply
system and on CO2 emissions, while at the same froeraying the economic,
environmental and social benefits of such a sysianeover, the report also provides policy
recommendations what is needed to fully exploitEhEs vast renewable energy potential.

http://www.rethinking2050.eu/fileadmin/documentsiReking2050 full version final.pdf

3.1.5 45% by 2030 (EREC initiative)

In 2011 EREC prepared the repd&% by 2030: Towards a truly sustainable energyesgs
in the EU Muth and Smith, 2011)

http://www.erec.org/fileadmin/erec_docs/DocumeniblRations/45pctBy2030 ERECRepo
rt.pdf

The report concludes that with today’s policies Hi¢ is going to fail meeting its long-term
climate ambitions. The European Commission estisnditat a continuation of current trends
and policies would result in only a 40% reductiongreenhouse gas (GHG) emissions by
2050. EU energy policy, building upon its 2020 &sgneeds to be geared up to reach
significant greenhouse gas emissions reduction20®0, while increasing energy security
and competitiveness for the benefit of Europeaizenis. This initiative has not directly
related to the development of geothermal energtoselout as geothermal energy is one of
RES, consequently promotes its utilisation too.

EREC calls on the European Commission, Member Stase and the European
Parliament to deliver on the European Union’s longerm climate commitment by
proposing and endorsing a legally binding EU targedf at least 45% renewable energy
by 2030.

As a consequence, the effectiveness of the (Emis§rading Scheme - ETS) has been
clearly undermined as a means of shifting the Elhyairom high-carbon fossil fuel
investments. Instead, it has created vast wingfalfits for heavy industry and led to cheap
business-as-usual solutiofi$is is well documented by the fact that in 2010 fer the first
time in years — more new coal power capacity wasstalled than decommissionedThis
will have serious negative consequences for Eusopriissions performance, both regarding
its 2020 ambition and the 80-95% GHG reduction cije endorsed by the European
Parliament and the European Council. To re-estalthe effectiveness of the ETS and to
avoid oversupply on the carbon market and henosveplice of carbon before 2020, the EU
must raise the currently established emission temlut¢arget to 30% domestic reduction in
2020. Moving to 30% emissions reductions is the tnedective way to establish the high
carbon price, which is needed, alongside the bgd®Po renewable energy target for 2030
and a mandatory 2020 energy savings target, inntbge to a resource efficient and
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renewable energy economy. EREC therefore calldl&ilaMember States and the European
Parliament to agree on a 30% domestic GHG redublyd?020, putting the EU on a pathway
to a maximum 2 °C temperature increase.

RES GHG RES
20% -20% 45%

Savings
20%

Savings
20%

Today Tomorrow

Figure 3. The Triangle for Success: RES — GHG - ES

3.1.6. Technology Road Map Geothermal Heat and PEMECD/IEA)

The report “Technology Road Map Geothermal Heat Bower” was prepared in 2011 on

the initiative of ministers from G8 countries, Chjrindia and South Korea. In the technology
road map OECD/IEA the overview of current statetled geothermal energy technology,
exploration and utilisation is given as well as fhrémary actions and tasks that must be
addressed to accelerate geothermal energy glolaadlyidentified. The vison for the

geothermal deployement to 2050 is prepared tooer@ekey actions in next 10 years are
foreseen:

» Establish medium-term targets for mature and neardyure technologies and
long-term targets for advanced technologies, ther@hcreasing investor
confidence and accelerating expansion of geotheneet and power.

* Introduce differentiated economic incentive scherf@sboth geothermal heat
(which has received less attention to date) andhgemal power, with incentives
phasing out as technologies reach full competitgsn

* Develop publicly available databases, protocols andbols for geothermal
resource assessment and ongoing reservoir managerme help spread
expertise and accelerate development.

* Introduce streamlined and time-effective procedufas issuing permits for
geothermal development.

* Provide sustained and substantially higher researdbvelopment and
demonstration (RD&D) resources to plan and devalojleast 50 more EGS pilot
plants during the next 10 years.
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* Expand and disseminate the knowledge of EGS teobggolto enhance
production, resource sustainability and the managenof health, safety and
environmental (HSE) performance.

* In developing countries, expand the efforts of maikral and bilateral aid
organizations to develop rapidly the most attractiavailable hydrothermal
resources, by addressing economic and non-ecormamers.

As an example of good practice the German publfarmation system Geotis is shown. As is
marked in bold letters roadmap recommends that dertw2011-2015 governments,

geothermal industry, hydrocarbon industry and neteanstitutes compile and combine

existing geological databases, and expand geoladgtasets to develop a publicly accessible
database of geothermal resources. This is cleaglgoal of the TRANSENERGY project.

In the last part of report a summary of actionsdeeeby geothermal stakeholders, presented
to indicate who should take the lead in specifforé$. In most cases, a broad range of actors
will need to participate in each action. The IEAgéther with government, industry and
NGO stakeholders, will report regularly on the pess achieved toward this roadmap’s
vision.

http://www.iea.org/papers/2011/Geothermal RoadntHp.p

3.2 Water resources related

3.2.1 Helsinki convention on the protection and use afsboundary
watercourses and international lakes (UNECE initia}

The Convention on the Protection and Use of Trams@ary Watercourses and International
Lakes (Water Convention)hitp://live.unece.org/env/water/text/text.njmivas drawn up
under the auspices of the United Nations Econonoim@ission for Europe (UNECE) and
signed in Helsinki on 17 March 1992.

Water Convention is intended to strengthen natiomalasures for the protection and
ecologically sound management of transboundarasanivaters and groundwaters.

The Convention obliges Parties to prevent, cortrad reduce transboundary impact, use
transboundary waters in a reasonable and equitalal and ensure their sustainable
management. Parties bordering the same transbouma@ders shall cooperate by entering
into specific agreements and establishing jointémdrhe Convention includes provisions on
monitoring, research and development, consultatisrasning and alarm systems, mutual
assistance, and exchange of information, as weltesss to information by the public.

The Convention entered into force in October 1996 iacludes important provisions on the
monitoring and assessment of transboundary watsesassessment of the effectiveness of
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measures taken to prevent, control and reducehwanslary impact, and the exchange of
information on water and effluent monitoring. Othexlevant aspects deal with the
harmonization of rules for setting up and operatmgnitoring programmes, which includes
measurement systems and devices, analytical tagdmicdata processing and evaluation
techniques. In 1994, the UNECE established the Faske on Monitoring and Assessment
of Transboundary Waters, which drafted guidelings monitoring and assessment of
transboundary waters in four volumes:

Almassy, E., Buzas, Zs., 1999: Guidelines on Maimitpand Assessment of Transboundary
Groundwaters Volume 1: Inventory of transboundagugdwaters. UN/ECE Task Force on

Monitoring & Assessment under the Convention onRh&tection and Use of Transboundary
Watercourses and International Lakes (Helsinki,229%Working Programme 1996/1999

Lelystad, Netherland.

van der Grift, B., van Dael, J.G.F., 1999: Guidetinon Monitoring and Assessment of
Transboundary Groundwaters Volume 2: Problem-cegnapproach and the use of
indicators. UN/ECE Task Force on Monitoring & Assaent under the Convention on the
Protection and Use of Transboundary Watercoursgdraarnational Lakes (Helsinki, 1992),
Working Programme 1996/1999 Lelystad, Netherland.

Arnold, G.E., Chriastel, R. Novak, V., Ognianik,9\. Simonffy, Z., 1999: Guidelines on
Monitoring and Assessment of Transboundary GroumehsaVolume 3: Application of
models. UN/ECE Task Force on Monitoring & Assessmamder the Convention on the
Protection and Use of Transboundary Watercoursgdraarnational Lakes (Helsinki, 1992),
Working Programme 1996/1999 Lelystad, Netherland.

Uil, H., van Geer, F.C., Gehrels, J.C., Kloostermam., 1999: Guidelines on Monitoring
and Assessment of Transboundary Groundwaters Volingtate of the art on monitoring
and assessment of groundwater. UN/ECE Task For¢éamitoring & Assessment under the
Convention on the Protection and Use of Transbayn®datercourses and International
Lakes (Helsinki, 1992), Working Programme 1996/1988/stad, Netherland.

3.2.2 Danube River Protection Convention and InternaticBammission for the
Protection of the Danube River (multilateral intiize)

The Danube River Protection Convention (DRPC) fothesoverall legal instrument for co-

operation on transboundary water management irD#mibe River Basin. The convention
was signed on 29. June 1994 in Sofia, Bulgarialeyes states from Danube river basin —
Austria, Bulgaria, Croatia, Czech republic, Germaryngary, Moldova, Romania, Slovak

republic, Slovenia and Ukraine, — and EU, and camb@ force in 1998. In Slovenia the

ratified convention was published in Ur. |. RS, M@/98.
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The International Commission for the Protection tfe Danube River (ICPDR,
www.icpdr.org is a transnational body, which has been estadlish implement thBanube
River Protection Conventiohe work of the ICPDR is supported bgacretariatocated in
Vienna, Austria.

In 2000, the ICPDR contracting parties nominated t6PDR as the platform for the
implementation of all transboundary aspects oBbéNater Framework Directiv@VFD) in
the Danube river basin district (DRBD).

The main objective of the Danube River Protectiamn¥&ntion (DRPC) is to ensure that
surface waters and groundwater within the DanubeerRBasin are managed and used
sustainably and equitably and safeguarding the B&isuWater resources for future
generation. This includes also protection, remezhaand rational utilization of the surface
waters and groundwaters.

In the Danube River Basin Management Plan (DRBMEPDR, 2009) the transboundary
thermal water source Komarnanska Vysoka Kryha / Dunantuli-khgs. északi r’ was
nominated as transboundary GW-body of basin-widgontance in the DRBD and marked as
GWB-11. The thermal GWB is described in the Staassessment for groundwater:
characterisation and methodology. Annex 9 of thé8MRPlan (p. 56-69).
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(ICPDR, 2009)
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4 Overview of bilateral agreements between the partipating
countries

4.1 Bilateral agreement between Slovenia and Hungarythe Water
Management

The water management issues between Hungary anderfo are governed by the
Agreement among Slovenia and Hungary on the Wat@nagementyr. I. RS, no. 2/95,
ratified on 27. 5. 1995, Ur. |. RS, 10/1995; 41/2001.14.) Governmental decrg®©n the
basis of this agreement the permanent bilaterateBian — Hungarian water management
commission was establish. Until now it held th& hifeeting with notificated minutes.

Agreement provisions are related to:

» surface water and groundwater reserves,

» protection and defence against the harmful effectgater,

* the use and exploitation of water,

* protection against pollution and irrational usewaiter, examining the quality of
waters at State borders,

» examination of the effects of interventions onéhgironment,

» research, design, implementation and exchangdatmation relating to previous
points.

The thermal groundwater issues were opened in 20&éting. The permanent bilateral
Slovenian — Hungarian water management commissistarting activities for transboundary
management of thermal water body. The project T-JA8% presented to the commission
(www.t-jam.ey.

4.2 Bilateral agreements between Slovenia and Austria the Water
Management

4.2.1 Permanent Slovenian — Austrian commission for rilb¥ava — Drava
commission

Permanent Slovenian — Austrian commission for rDeava is establish on the basis of the
Agreement between the Government of the Feder&@&aple's Republic of Yugoslavia and
the Federal Government of Austria on the water-rgameent issues regarding river Drava,
which was ratified by the Decree on ratificationtieé Agreement between the Government
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of the Federative People's Republic of Yugoslaviad the Federal Government of Austria on
the water- management issues regarding river Di@ffecial Journal FLRJ - MP, no. 1/55).

Republic of Slovenia implements the act of rattiiea into its legal system by Act ratifying
the Agreement between the Republic of Slovenia el Republic of Austria on the
continuation of certain Yugoslav - Austrian contsamn relations between Slovenia and the
Republic of Austria and the Agreement between tbhee@ment of the Republic of Slovenia
and the Austrian Federal Government on the confimuacertain Yugoslav - Austrian
contracts in relations between Slovenia and theuBlepof Austria (Official Gazette RS -
MP, no. 4/93) and in Austria BGBI. Nr. 715/1993.

Range of activities of the Commission includesartigular:

* Water Quality protection,
* Flood protection,
* Mutual information about issues regarding the ecoynof the Drava River;

So far there were no initiatives regarding thermader in the work of this commission.

4.2.2 Permanent Slovenian — Austrian commission for rildura — Mura
commission

Permanent Slovenian — Austrian commission for rMerra is establish on the basis of the
Agreement between the Government of the Feder&@&aple's Republic of Yugoslavia and
the Federal Government of Austria on the water-rgameent issues regarding the river Mura
border flow and Mura border waters, which was iedifoy the Decree on ratification of the
Agreement between the Government of the Feder&@&aple's Republic of Yugoslavia and
the Federal Government of Austria on the water- agament issues regarding the river
Mura border flow (Official Journal FLRJ - MP, no0/56) and in Austria BGBI. Nr.
119/1956. The agreement is entered into force Bak®uary 1956.

Republic of Slovenia implements the act of rattiiea into its legal system by Act ratifying
the Agreement between the Republic of Slovenia #red Republic of Austria on the
continuation of certain Yugoslav - Austrian contsam relations between Slovenia and the
Republic of Austria and the Agreement between theeBiment of the Republic of Slovenia
and the Austrian Federal Government on the confimuacertain Yugoslav - Austrian
contracts in relations between Slovenia and theuBlepof Austria (Official Gazette RS -
MP, no. 4/93) and in Austria BGBI. Nr. 714/1993.eTtommission has one regular meeting
per year for discussing current topics.

Scope of work is a common treatment and water-n&magt issues and actions at the river
Mura border flow and border waters between RepubliSlovenia and the Republic of
Austria because of pollution or the discharge ofew&om catchment areas of Mura.
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Range of activities of the Commission:

» control, construction of dams,

» flood protection,

» the exploitation of water bodies
« changes in river regime

* land reclamation,

e water supply,

« water pollution.

The commission open the geothermal issue regartiagdispute between utilisation of
geothermal water at Bad Radkersburg (A) and nestigtdishing Korovci project (Sl), where
borehole was drilled in the same aquifer in 200% &im of TRANSENERGY project is to
prepare the scientific basis for the solution &f tipen question.

4.3 Bilateral agreement between Austria and Hungary oime Water
Management

The Hungarian-Austrian bilateral agreement is tliest agreement in Hungary concerning
border Waters. The permanent Austrian - Hungariamroission for border Waters was
established based on the Agreement between ther@oeat of People’s Republic of
Hungary and the Government of Republic of Austria the water-management issues
regarding the border Waters (BGBI. Nr. 225/195%eftrag zwischen der Republik
Osterreich und der Ungarischen Volksrepublik tibierRegelung von wasserwirtschaftlichen
Fragen im Grenzgebiet“Council of Hungarian People’s Republic declarati®2 of 1959).
The treaty was signed on April th& 2959 in Vienna and entered into force on July 32
and regards issues and measures for the preseredticatercourses along the state border as
well as border crossing and neighboring Waters et have an adverse effect on the other

party.

In Austria the responsible authority is the Fedekéihistry of Agriculture, Forestry,
Environment and Water. In Hungary the responsihlthaity is the Ministry for Rural
Development.

Every year one regular meeting of the permanentgdtian — Austrian commission is held
for discussing current topics. The treaty betweestAa and Hungary refers to water routes
along the border between Austria and Hungary an@rgavithin an area of 6 km on both
sides, water projects and plants in border region.
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Their range of activities is listed below:

* Practical solutions to technical and economic issas well as for securing the
hydraulic engineering collaboration

* Research, measurements and studies related to watks at border waters and
mutual exchange of experiences in this area

» Surface and groundwater bodies

* Mutual exchange of information about projects whiohy have effects on water
management on the Hungarian side

» Extraction of water for irrigation systems

» Discharge of water

* Flood barriers

* Water pollution

4.4 Bilateral agreement between Hungary and Slovakia @ahe Water
Management

With Slovakia a bilateral agreement on transboundary water manaigiebecame into force
by the Decision of Council of Ministers 55/1978.1i(X10.). The agreement focuses on
surface waters, but also encompasses groundwatdbycthe state border. A permanent
Czechoslovakian-Hungarian Water Management Comenigtset up, which holds a meeting
once a year. The update of the agreement is ongirggdition to this bilateral agreement,
Governmental Decision of 2093/1999. (V. 5.) on teneral cooperation between the
Republics of Hungary and Slovakia on environmeraatl nature protection, discusses
general aspects of protecting the environment Eneléements (such including water), but no
specific water- or groundwater relate points areluded. In Hungary the responsible
authority is the Ministry for Rural Development.

4.5 Bilateral agreement between Slovakia and Austria dhe Water
Management

Based on the treaty between the Czechoslovak S&iddpublic (how Republic of Slovakia)
and the Republic of Austria with the subject of dmr waters and transboundary water-
management, which was signed on December th&9%7 in Vienna a permanent Slovakian
— Austrian commission for these Waters (water rovigech /Morava) was founded (BGBI.
Nr. 106/1970; Vertrag zwischen der Republik Osterreich und derh&shoslowakischen
Sozialistischen Republik Gber die Regelung von evasdschaftlichen Fragen an den
Grenzgewassern. This agreement concerns issues and measureseopreservation of
watercourses along the state border as well asbardssing and neighboring Waters that
may have an adverse effect on the other partytrBla¢y focuses on surface waters excluding
fishing and any water utilization of energy-economportance.
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The most recent update was made in 1994 (BGBI./1894) and was coming into effect on
January the °1 1993 (the number of the agreement is now BGBINtl 123/1997). The

responsible authority in Austria is the Federal ity for Transport, Innovation and
Technology.

Every year one regular meeting of the Slovakian ustAan commission is held for
discussing current topics.

Their range of activities is listed below:

Practical solutions to technical and economic issa® well as for securing the
hydraulic engineering collaboration

Questions concerning possible individual cases isfidvantageous changes in
water conditions

Research, measurements and studies related to waittkes at border waters and
mutual exchange of experiences in this area

Surface water and groundwater bodies

Mutual exchange of information of projects whichvlaeffects on water
management on the Slovakian side

Extraction of water from river March for irrigati®ystems

Discharge of water

Flood barriers

Water pollution

Gravel and sand extraction
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5 Legislation overview Slovenia

1) Geothermal installation and utilisation classificaton / parameters
Drilling depth
Differentiation between shallow boreholes and deageholes is set to three classes:

1) <30m Shallow boreholes
2) 30-300m
3) >300m Deep boreholes

Temperature of water

Thermal water means ground water from a well, angpor a catchment area that complies
with the prescribed criteria (Water Act). Critedee still not defined in the regulation. In the
actual practice it is accepted that thermal watevater with 20 °C and over.

Differentiation between cold and thermal waterasts two classes:

1) <20°C
2) >20°C

2) Research (exploration) rights

Research permit is granted by Environmental ageh8Jovenia (ARSO):

1) could not be granted in the narrowest)(vater protection areas of public water
supply systems,

2) is not required for closed loops horizontal instidins (GCHPh),

3) is always required for:

e borehole deeper than 30 m,
« borehole in the narrower ™ and wider (3) water protection areas of public
water supply systems.

Research licence for borehole in the narrow&?) @nd wider () water protection areas of
public water supply systems could be granted onlyddionally if the acceptability of the

expected impact of drilling works on groundwaterlify and quantity is verified (Rules on
criteria for the designation of a water protectmone, Official Gazette RS, No. 64/2004,
5/2006, 58/2011).

Licensing provisions in water protection areas oblfg water supply systems could differ
depending on the individual Decree on determinir@drinking water protection area for the
certain water resource.
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The content of the application for research peimdetermined by Rules on the content of
application for acquiring water permit and on thentent of application for acquiring
groundwater research permit (Official Gazette R&,79/2007.

The research permit defines which measurementssantplings are obligatory and what
information has to be reported in the resulting idgeological research report.

Requirements by Mining act:

* Research for mineral resources (including geothemma&rgy) — it must be
ensured that no damage would be caused to thepitg

» Boreholes deeper than 300 m (are classified as lexmmining works) —
requires confirmed revised mining project of a Ibate.

3) Environmental Impact Assessment: requirements / proedure
Decisive parameters:

» Temperature of waste thermal water discharged rfacei water: Tdis > Tsrl + 4
°C (Tsrl = average annual air temperature of tte si

» Total dissolved solids of waste thermal water dasghd to surface water:
TDSodp => 1,000 mg/l (TDSodp = total dissolvedd®lbf waste thermal water)

» Drilling for exploitation of water reserves withcapacity of pumping at least 100
I/s.

» Geothermal drilling with capacity utilization of &teat least 30 kW in the case
that thermal water is not discharged into surfaatevs.

* Pumping station for groundwater or system for @itif recharge of groundwater
if annual volume of abstracted or recharged waezquivalent or greater than
106 m3 (31.7 I/s on yearly average).

* Geothermal energy source with capacity utilizatioh heat 30 kWt (also
environmental consent is required).

Spatial planning of national importance in the aoéanergy infrastructure for electricity
supply is ascribed to combined heat and powerostatbperating on RES with a rated output
of 30 MWe and more~ Integrated environmental impact assessment.

4) Environmental objectives / constraints

Environmental objectives for groundwater in Sloeenvere set in the frame of Water
Framework Directive implementation and the prepanabf River basin management plan.
They are written in the Decree on groundwater sté@fficial Gazette RS, N@5/2009.

Environmental objectives are achieved if followic@nditions come true:
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e the chemical and quantitative status of groundwistegyood and the status is not
deteriorating,

« any significant upward trend in concentration of aollutant is reversed,

» the input of hazardous contaminants into groundwaterevented,

» the input of other contaminants into groundwatdinsted so that they could not
have any actual or potential impact to groundwater.

"Pollutant resulting from human activity and posiaghreat to the quality of aquatic or
terrestrial ecosystems, human health or the aotyabtential uses of the water environment.

Probably the most significant issue for the goadiust of thermal groundwater achievement is
to preserve the level of groundwater in the groumtéw body such that the available
groundwater resource is not exceeded by the lomg-tmanual average rate of abstraction.
The alterations to flow direction resulting fromvée changes may occur temporarily, or
continuously in a spatially limited area, but suelrersals do not cause saltwater or other
intrusion, and do not indicate a sustained andrlgledentified anthropogenically induced
trend in flow direction likely to result in suchtinsions.

Thermal waste water emissions must not provokesagnyficant diminution of the ecological
or chemical quality of such bodies nor in any digant damage to terrestrial ecosystems
which depend directly on the groundwater body.

Open loop system:

The water right is required by ARSO or governmesfble the operation.
Obligation of re-injection

Abstracting only heat from the groundwater:

The reinjection of the total abstracted water cgureed.
The water or part of the water is used for otheppses:

The discharged waste water to the environment baebtain environmental protection
approval and/or water consent.

Emitted water temperature:

* Max. 30 °C - direct and indirect discharge of wastter into waters
* Max. 40 °C - discharge of wastewater into the pubéwage system
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Obligation of re-injection:

The artificial recharge or the re-injection may yotle carried out on the basis of water
consent.

Returning water back into the aquifer must be péahand carried out in such a way that it
will not significantly degrade the properties oétvater regime and significantly disturb the
natural balance of aquatic and depended terrestraystems.

Chemical emission of thermal waste water:

A general emission decree lays down the requireskiolds of the substances in effluent.
5) Technical requirements, recommendations and standds

There are no existing standards for installing hpahps in Slovenia, only a group of EN
standards (mostly in English only) is introducedoirslovenian legislation. Installers in
Slovenia usually follow the standards and instari for installation of geothermal heat
pumps, which were developed in Switzerland, Germ&meden and Austria.

Existing standards for heat pumps:

. EN 378-1:2000:Refrigerating systems and heat pumps — Safety aatoamental
requirements — Part 1: Basic requirements, dedimsti classification and selection criteria

. EN 14511-1:2004:Air conditioners, liquid chilling packages and hgatmps with
electrically driven compressors for space heatmgjy@oling — Parts 1-4

. ISO 13256-2:1998Water-source heat pumps -- Testing and rating éofopmance --
Part 2: Water-to-water and brine-to-water heat paimp

Existing drilling standards, which relate to geotimal heat pumps:

EN 791:1996:Drill rigs. Safety

ISO 3551:1992Rotary core diamond drilling equipment -- System A

ISO 3552:1992Rotary core diamond drilling equipment -- System B

EN 12717:2001Safety of machine tools. Drilling machines

. EN ISO 22475/1:2006Geotechnical investigation and testing -- Samplmgthods
andgroundwater measurements -- Part 1: Technical iptescfor execution
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Slovenian installers mostly follow the standardseld below:

Table 1. List of standards followed by Sloveniantgermal heat pumps installers.

AT | OWAV Regelblatt Thermal use of the groundwaterd ahe underground,2009
heating and cooling

CH | AWPT1 Heating system with heat pumps 2007

CH | SIAD 0190 Use of the earth heat through foundapiles etc. 2005

CH | SIA 384/6 (SN 565) | Borehole heat exchangersiéating and cooling 2009

DE | DIN 8901 Refrigerating systems and heat pumpgotection of soil, 2002
ground and surface water

DE | VDI 4640 Blatt 1-4 Thermal use of the Undergrdunpart 1 -4 2000+

2009
SE Normbrunn-07 Drilling for water wells and energy 2008

6) Exploitations rights

Closed loop system (GCHPvV - Geoprobe)utilization can be implemented without getting
mining or water right.

Water Act— a water right for exploitation as

« water permit, for own use - individuals / residah{granted by Environmental
Agency),

» concession, for own use - individuals / resider(tighnted by the government)
if the temperature of thermal water is more thari@Q

e concession, for the use in balneology, heating,-d&gal persons / enterprises
(granted by the government).

The water right defines the provision of yearly tedosted volume of water (fty) and the
operation abstraction rate (I/s).

7) Monitoring requirements

Geoprobe— monitoring is not required.

The monitoring of water level, abstraction rate gedrly volume of water is required to be
yearly reported (to the Environmental Agency) fue tibstractions higher than 2 I/s.

Reinjection and open loop systems with no or plirijaction — the obligations, the way of
executing the monitoring and the methods of repgrtlata to the ministry are prescribed in

water permit or concession contract. Each concessmntract handles the monitoring
obligations individually.
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General monitoring requirements are prescribechen Rules on initial measurements and
operational monitoring of waste water and on cood# for its implementation (Official
Gazette RS, No. 74/2007).

8) Reporting requirements

In practice it is most commonly yearly reportingigfis individually given in the water
concession or permit.

Environmental agency is reviewing the adequacy andpliance of reporting with
regulations. Agency is also responsible for evabmednd intervention.

There is no specific methodology prescribed inrdglations.
9) Transboundary issues

Transboundary issues are the matter of bilaterainzissions for the water management.
Slovenia has two bilateral commissions with theghbouring countries: The permanent
Slovenian-Austrian "Mura commission” with Austrijand the permanent Slovenian-
Hungarian Water management commission with Hungdontii now no official
transboundary geothermal aquifer is delineated gntloese countries.

The Slovenian-Austrian Mura commission has alredidgussed a geothermal well drilled in
Korovci (SI) in 2008, with the ordering of a pumgirest controlled by both sides, a
precedent case of this kind.

10) Conclusions
Criteria for thermal water classification are stidit defined in the regulation.

Register of closed loop systems installation is p@sent. That is why also their energy
contribution to RES and efficiency of installatiassndirectly assessed.

There is no specific methodology prescribed in tkegulations for the evaluation of
monitoring results and quantitative criteria foe ghrolongation of water right procedure.

5.1 Overview of Slovene national regulation for geotimeal project

5.1.1 Introduction to legal and administrative conditions

Renewable energy resources, including geothermaiggn are discussed in the various
regulations and Slovene national development sfyadocuments. The legal basis for
exploration and utilization of geothermal energySiovenia is under the jurisdiction of the
Ministry of the Environment and Spatial Planningl @he Ministry of Economy.
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According to the definition in Mining Act a geotineal energy resource is a thermal energy,
which is stored in the geological strata beneaghsiliirface of solid earth and which is being
regenerated by the heat flow from Earth's intefining Act in the second Article defines
two methods for exploitation. Exploitation of geetimal energy resource with geoprobe
(geocollector) can be implemented without a licemséer this Act. To exploit a geothermal
energy resource with an open loop system with npaotial injection, an exploration permit
and water right for the exploitation must be obgdinn accordance with the regulations
regarding water (Water Act).

Energy is traditionally linked to Economy sectodajeothermal energy resources are treated
together with mineral resources in the Mining Aldining sector is traditionally linked to
Ministry of Economy although it was also transposedhe Ministry of Environment and
Spatial Planning in the past. Actually mining seatoresponsible for the mineral resources
management plan including geothermal energy ressurthe logical approach from past
years was that geothermal energy abstraction wadated by the Ministry of Economy,
mining sector. Energy abstraction in the closeg laas considered as the abstraction where
there is practically negligible impact on the grdwater.

It also originates from tradition that mining eng@ns are educated for exploration of
hydrocarbons, petroleum where demanding and hazardollings operation are designed

and effectuated. From this reason all drilling @pens are thus traditionally understood as a
mining work despite the demanding drilling opemasiausually starts not before 300 m or

from the safety reasons not before hydrocarbommeiare present in the borehole.

From this point of view drilling and mineral resoas exploration bellow 300 m depth is
classified as complex mining works by the Mining. ac

Considering intended method of exploitation of geotmal energy, a various administrative
and legislative procedures for exploration and exglion of the resource need to be
followed. A detailed description of the legal prdaees for the exploitation of geothermal
energy for different purposes (gaining heat for Wwater and buildings, generate electricity,
aquaculture, irrigation, balneology...) is desdadibbelow, regard to the method of
exploitation.

Exploitation of geothermal energy resource with gebe or geocollector (ground coupled
heat pump — vertical or horizontal - GCHPv or GCHPh

System with geoprobe means exclusively earth hiestraction. The system consists of a
closed system of pipes in which special fluid i€waiating. Heat from the soil is transferred
through pipes to the heat pump. Heat pump rehieptisl in the heating system to the desired
temperature. Utilized heat transfer fluid re-ciscl@long closed system of pipes under the
surface of soil. This system requires boreholdingl(vertical system - GCHPv) or surface
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excavation (horizontal system - GCHPh). This intetion does not affect the quantitative
status of groundwater.

Exploiting geothermal energy with reinjection (gnalisource heat pump — water system —
GSHPw)

These systems utilize heat from groundwater. Groater is abstracted from borehole
penetrating the aquifer. The water is transferhedugh the heat pump system into buildings
where it absorbs or releases heat. The ground watben discharged through an injection
borehole back into the aquifer, at the adequateantie from the abstraction borehole.
Distance between abstraction and reinjection bdeshshould be at least 25 m (distance
determined also in Mining act) for shallow groundsveand low productivity boreholes. For
deep groundwater or higher productivity boreholee tistance should determined by
thermodynamic calculation or modelling.

Exploitation of geothermal energy resource in areropoop system with no or a partial
injection

This system operates on the same principle astamsysith reinjection, with the difference
that used groundwater is then entirely or partidilscharged to surface water bodies or to
public sewer or partially reinjected to the aquifer

5.1.2 Starting a geothermal project

Starting geothermal project, in the first stagesinecessary to take the basic consideration
and decision regarding the purpose of exploitatiwin geothermal energy resource
(heating/cooling, balneology, power generation)isTdonsideration has to be done regarding
the energy needs and according to the geotherneagempotential in the planned location
(engineers, energy consultants).

There are some prohibitions to be considered adtdréing stage of geothermal project:

1) Construction in the first narrowest water protectiareas is prohibited. In the
individual narrower (the second) water protectiogsaave could also find prohibitions
of certain construction or drilling, what could bbecked by obtaining the official
information on conditions for the construction bg tompetent local authority?

2) Discharge of wastewater into natural lakes, fislisorwaterholes and other natural
reservoirs with permanent or periodic inflow orfaaw of inland or groundwaters is
prohibited.

3) Discharge of wastewater into reservoirs originafiogn the extraction or exploitation
of mineral resources and other similar encroachsnantl which are in contact with
groundwater is also prohibited.
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4) The temperature of discharge into sewers shalleroeed 40 °C and for discharges
into water 30 °C.

5) A general emission decree also lays down the allatveesholds of the substances in
effluent.

Agricultural land and various protected areas ambjest of special limitations and
requirements that could affect any further stepsth&f project. These areas are water
protection zones, bathing waters areas, natureegiroh areas, and cultural heritage areas
where specific decrees and ordinances should lea ako consideration already in the initial
stage of the geothermal project.

Legal examination of geothermal project followsleamgle step of a project (Figure 4).

exploitation

. Permit for
. Drilling and

installing

. Research

permit

.Feasibility
study

.Preliminary

design

Figure 4. Steps of geothermal project

At the starting level a planner in cooperation vitie investor (owner) specifies the specific
needs and technical requirements. It is necessagather information about the possible
forms of exploitation of the geothermal resourcensidering the circumstances (technical
requirements of performance of the system, eneatpnice of groundwater or soil) we select
the appropriate technology. For the exploitation ggfothermal energy, we can choose
between a close loop system with geoprobe and lopgnsystem with reinjection or with no
or partial reinjection.

The next step towards is the calculation (mechargogineer) of energy balance for the
building or other end user. Calculations of thetlteemand, heat losses and other components
(review suitability of the existing heating systedetermination of the maximum power
heating facility ...) are needed for optimal dessgmechanical installations.
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The most important is the financing plan. An estanaf investment costs (purchase of
equipment, the cost of the installation, enginegriand operating costs (maintenance,
operation, amortization) is needed. At this stdye possibilities for subvention, loans or
grants should be examined (e.g. Eco Fund, Rulgékeallocation of funds for the promotion
of efficient use of energy and utilization of rerse energy resources).

5.1.3 Licensing procedure for the construction

In this stage the most appropriate solution for pineject has already been selected. In
addition, it is necessary to determine the locatibboreholes — production, reinjection. With

regard to the selected system, it is necessanbtairolicenses. After licenses have been
obtained it is appropriate time to submit applizasi for subsidies, grants or soft loans.

5.1.3.1Real property, right of land use

Prior to the beginning of acquiring license thdiator, who is not himself the owner of the
land has to acquire this land by concluding a Iégadsaction, or to obtain an approval from
the owner of the land to limit his property righ#gyricultural land is practically not saleable
except for the agricultural purpose. To change pgbmose of this land, very complicated
procedure is required and outcome is hardly praldiet It depends on case by case and on
local community policy and as a rule, the procedsiteng lasting.

5.1.3.2Research permit

The investor who is intending to effectuate boreeoBO m or more deep or boreholes
situated on water protected areas needs to obtasearch permit on the legal basis of the
Water Act.

Drilling and constructing in the nearest water pobibn zone is not allowed. For constructing
in the narrower and wider water protection watensemt must be obtained. For certain
construction, water consent is obtainable only wiglnanalysis is submitted and the specific
measures are designed to assure that no signifivguaict could be expected. Risk analysis
procedure is determined in the Rules on criterratifie@ designation of a water protection
zone, Official Gazette RS, No. 64/2004).

The exact licensing requirements have to be cheokdigidually for each individual area
and eventual water protection area. The most caeneway to check this is to obtain the
“Information of conditions for constructing” by theompetent administrative unit. The
Municipality gives us the information on which adhistrative unit is competent.

In the research for mineral resources it must Iseied that no damage would be caused to
the third party. Secondly, in the case of seardh Worehole deeper or equal 30 m it must be
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verified that in the geological structure in whiale intend to carry out a borehole, are no
beds of coal or hydrocarbons and finally that theehole does not exceed a depth of 300 m.

For drilling in depth between 30 m and 300 m méxessary to submit a technical (= mining)
report for drilling borehole. Boreholes deeper ti200 m are according to Mining act

classified among complex mining works. Such an aj@n requires submission of revised
mining project of a borehole.

5.1.3.3Environmental impact assessment

Environmental impact assessment is mandatory ferftflowing types of interventions:

a) Pumping station for groundwater or system for iaréif recharge of groundwater if
annual volume of abstracted or recharged watergisvalent or greater than 10
million m® (31.7 I/s on yearly average);

b) Deep drilling in particular:

» geothermal drilling with capacity utilization of &teat least 30 kW in the case
that thermal water is not discharged into surfaatevs;

» geothermal drilling in the case that thermal wasedischarged into surface
water, if the temperature exceeds 4 °C or more e@lmrerage annual air
temperature of the site or if the dissolved saltthe geothermal water exceed
1,000 mg/l;

» drilling for exploitation of water reserves withcapacity of pumping at least
100 I/s.

5.1.3.4Reporting the exploration results

When above described licenses are acquired tHmgrif borehole(s) may be followed.

All the drilling and research results that are ieggliin the written research permit must be
reported to the licensing authority immediatelyeathe effectuation of the research.
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5.1.4 Licensing procedure for operation

5.1.4.1Exploitation outset

Geoprobe

Utilization according to a system with a geoproloesinot demand an exploitation permit.
According to the Mining Act the exploitation of gaermal energy resources with geoprobe
or geocollector can be implemented without gettiagcession.

Reinjection or partial reinjection

Utilization of geothermal water is special use ofaer asset and shall only be possible on
the basis of a water right according to Water Act.

Water right must be obtained as a water permibfen use (individuals / residential) or as a
concession for the use of thermal water, watetb&dneology, heating, etc. (legal persons /
enterprises).

Water permit is granted by Environmental Agencye ttoncession is granted by the
government.

In the actual practice it is accepted that thenweter is water with 20 °C and over, thus the
concession has to be obtained also for own use.

The discharge of thermal (wastewater) water bad¢k the aquifer cannot be permitted
without obtaining water consent first. Returningteveéback into the aquifer must be planned
and carried out in such a way that it will not sfigantly degrade the properties of the water
regime and significantly disturb the natural bataraf aquatic and depended terrestrial
ecosystems.

Thermal waste water can be discharged directlyndirectly to surface water bodies or to
public sewer. If amount of discharge thermal wasé#ter to public sewer exceeds 12,000
ma it is necessary to obtain an environmental ptimte approval within environmental
protection regulations. The direct or indirect disxge of (thermal) wastewater and the
emission of heat into surface waters shall onlyemenitted using the method and under the
conditions laid down with general emission deciidee latter lays down, that temperature of
discharge into sewers shall not exceed 40 °C andischarges into water 30 °C. A general
emission decree also lays down the required thtéstod the substances in effluent.

Discharge of wastewater into natural lakes, fislgsorvaterholes and other natural reservoirs
with permanent or periodic inflow or outflow of anld or groundwaters is prohibited.
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Discharge of wastewater into reservoirs originatirgm the extraction or exploitation of
mineral resources and other similar encroachmemid which are in contact with
groundwater is also prohibited.

5.1.4.2Monitoring

A system with geoprobe has no impact on the quaiviit status of water, so no monitoring is
required.

The open loop systems have to perform monitoring godundwater qualitative and
guantitative status. The way of executing the nwimt and the methods of reporting data to
the ministry are determined in individual waterméror concession act. Each licensing deal
is handled individually. The monitoring requireme&ointains a particular range of observed
parameters and manner and frequency of reportingrdctice it is most commonly yearly

reporting. Environmental agency is reviewing thequéhcy and compliance of reporting with
regulations.

The user has also to ensure the operational momtéor wastewater discharges, in cases if
an environmental protection approval has been és$oiethe discharge of wastewater into
public sewers or directly into surface water onrectly into ground water.

Table 2. The frequency of initial and periodic mgasnents and time of sampling for each efflueninfrine
device (Rules on initial measurements and operaltiomonitoring of waste water and on conditions itsr
implementation, the Official Gazette of RS, no.Z007)

Device type and annualAnnual frequency of Time sampling of a
volume of industrial wastemeasurements representative sample (hour)
water (no. of measurements per

(1.000 m3/year) year)

<4 1 measurement each year 6

>=4<10 2 measurements each yeatr 6

>=10<50 3 measurements each year 6

>=50<200 4 measurements each yeal 24

>=200<500 6 measurements each year 24

>=500 12 measurements each year 24

In the exploitation of geothermal energy with restjon the holder of mining exploitation
right, has to ensure monitoring of the impactsheirtactivities on the water environment.

5.1.4.3Validity of the exploitation right

For utilization of geothermal energy with geopralystem, there is no time limit.

For the exploitation of geothermal energy with yeetion or with an open loop system with
no or a partial injection, the water permit or cession is granted for a limited time. Water
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permit is granted for a maximum period 30 years emadcession for maximum period 50
years. In practice, the water right is granted doperiod of 30 years, if there is no other
reservation.

Environmental agency is reviewing the adequacy empliance of required monitoring
reports and based on these results decides ontganwiongation. Ministry of Environment
and Spatial Planning prolongs the concession hgl@dinconsultation with Environmental
Agency.

5.1.5 Regulations
Mining Act (ZRud-1), Official Gazette RS, No. 61/{&2/10 corr.), 76/10.

Water Act (ZV-1), Official Gazette RS, No. 67/0Z,/68.

Environmental Protection Act (ZVO-1), Official Game RS, No. 41/04, 17/06, 20/06, 28/06
Skl.US: UI-51/06-5, 39/06-UPB1, 66/06 OdI.US: UI/86-10, 112/06 OdI.US: UI-40/06-10,
70/08, 108/09.

Decree on the emission of substances and hea idisbharge of wastewater into waters and
public sewage system, Official Gazette RS, No. 8,74®/07, 79/09.

Rules on the content of application for acquiringtev permit and on the content of
application for acquiring groundwater research per@fficial Gazette RS, No. 79/07.

Decree on the categories of activities for which emvironmental impact assessment is
mandatory, Official Gazette RS, No. 78/06, 72/®108.

Rules on the content of applications for acquigmngject conditions and conditions for other
land use and on the content of applications fougirgy water consent, Official Gazette RS,
No. 25/09.

Regulation on the promotion of efficient energy asel use of renewable energy sources,
Official Gazette RS, No. 49/03, 38/05, 89/08.

Rules on criteria for the designation of a watestg@etion zone, Official Gazette RS, No.
64/2004.
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Table 3. Exploitation of geothermal energy resosi(&ovenia).

Geoprobe (geocollector) Reinjection Open loop systems with no or partial injection

- ensunng that the search not causes damage to third participant
-borehole > 30 m — verify that in the geological structure in which it
intends to carmry out a borehole, are no beds of coal or
rocarbons -
borehale does not exceed a depth of

| Water right (special use of a water asset ) - on the basis
~water permit (individuals, residential / for own use - Environmental Agency)
-concession (individuals, residential / for own use, if the temperature of exploited water is 20°C and over - the govemment)
-concession (enterprises, legal persons: balneology, heating, etc. - the government).

The discharge of thermal (wastewater) water: The discharge of thermal {wastewater) water:

-Returning water back into the aquifer: a water consent -public sewage: > 12,000 m? — an environmental protection
approval
- surface waters: an environmental protection approval
Temperature of discharge: A general emission
:30°C - discharges into water ‘decree lays down the

required thresholds of
the substances in
effluent.

40°C - discharge into sewers

._Mbnt:taﬁng:of-grounéwater qu_aiitaﬁve ant-‘.l-_quant-i-tal-i-ve status:
The way of executing the monitoring and the methods of reporting data to the ministry are determined in individual water permit or
concession act. : ) '
Environmental agency is reviewing the adequacy and compliance of reporting with regulations:

The operational mornitoring for wastewater discharges - if an environmental protection approval has been issued

Water pemit shall be granted fora maximum period 30 years
Concession shall be granted for maximum period 50 years. )
In practice - fora period of 30 years, ifthere is no other reservations.
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6 Legislation overview Austria

1) Geothermal installation and utilisation classiftation / parameters
Definition of thermal water

The Austrian Legislation has no criteria for thekrmater, therefore thermal water equals
groundwater (OEWAYV, 2010) and its extraction isulaged by the Austrian federal water act
(810 WRG 1959).

In practice the OEWAV-Regelwerk 215  “Nutzung und h&z von
Thermalwasservorkommen” [Guidelines for Utilizatiand Protection of thermal water in
Austria] (OEWAV, 2010) is applied for the definitioof thermal water from a thermal point
of view. It says, that groundwater with a minimuntftow temperature of 20°C is defined as
thermal water. This is in accordance with natidaals on balneological issues, such as:

Bgld. HeiKuG 1963; WHKG 2007; Steiermarkisches vegkommen- und Kurortegesetz
1962 und Niederoesterreichisches Heilvorkommen-Kurdrtegesetz 1978.

Definition of shallow and deep geothermal utilizatis
In Austria there is no legal definition of “shalldand “deep” geothermal utilization.
Definition of deep drillings and application of ming law

According to the Austrian federal mining law, thesea common differentiation between
shallow and deep boreholes (8119, MinroG):

» Shallow boreholes are drillings with a depth miB60 meters.
* Deep Boreholes are classified as boreholes witbpghdgreater than 300 meters with
the need of a drilling permit (8 2 (2) 1 MinroG B9

Competences of governmental authorities

The competence of governmental authorities is ddipgron the maximum amount of water
extraction (8898, 99 WRG 1959) as well as on tratisnal aspects (8100 WRG 1959):

* Regional authoritiedess than 5 I/s: (8§98 WRG 1959)

« State authoritiesmore than 5 I/s: (899 WRG 1959)

» Federal Ministry of Agriculture, Forestry, Enviroemt and Water Management
Transnational water utilization: (8100 WRG 1959).

* Federal Ministry of Economics, Family and Youieep drillings (82(2) 1 MinroG
1999).
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Refits for electric power generation by applicatiaf geothermal techniques

Refits for electricity production from renewableeegy sources are regulated by Green
Electricity Act (OESG, 2002). At 85(1) (OESG, 2008gothermal energy is defined
“renewable energy sources” as renewable, non-feasilgy sources.

2) Research / exploration rights

» Boreholes deeper than 300 m require a drilling @e(®2(2) 1 MinroG 1959)

» Drilling in water protection areas require a licegsprocedure (816 WRG 1959)

* Exploration and exploitation of geothermal energysmnot influence other
existing license holders of subsurface waters quantitative or qualitative way
(812 WRG 1959).

» Geothermal utilization in active concession-areéshydrocarbon exploitation
requires consent of the license holder, irrespectiv the geological targets
(8119(6) MinroG).

3) Environmental Impact Assessment: requirements procedure

General issues concerning possible environmenfahatnare governed by the Environmental
Impact Assessment Act (81 UVP 2000), which requpeblic involvement to a certain
extend. The Environmental Impact Assessment AedBehe determining, describing and
evaluating immediate and indirect effects, whigir@gect has or would have on:

* humans, animals, plants and their habitats
e ground, water, air and climate

» landscape

* cultural inherits.

This procedure examines measures, which prevennfblaror stressful effects on the
environment and intends to present pros and codsimtends to identify less harmful
alternative approaches if available.

According to appendix 1 (UVP 2000) it has to betidgiished between the following
different proceedings:

a) Broad Environmental Impact Assessment procedutd public participation: For
thermal plants with an installed thermal capacftynore than 200MW.

b) Simplified Environmental Impact Assessment procedunot applied for
hydrogeothermal issues.

c) Case specific, individual Environmental Impact Asseent procedureapplied in
environmentally protected areas for:

* Thermal power plants with a minimum thermal capadf 100 MW,
situated in areas contaminated by air pollution.
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 Deep drillings with a length of more than 1,000 enetfor water
withdrawal in water protection areas, except fqulesative drillings.

4) Environmental objectives / constraints
Re-injection:

The handling of re-injecting thermal water is regatl by WRG 1959, summarized in the
OEWAV guideline 215.

The reinjection of geothermal used water is gowkroeder 832a(2) WRG 1959. 1t is
important to sustain the hydraulic and chemicaabed of the thermal aquifer. In general the
documentation of the planned reinjection is a péiticensing requirements. For that reason
each reinjection is licensed for individual watemsents by the responsible governmental
authority. Thermal water for balneological purptsgids an exception to reinjection, due to
danger of microbial contamination of the thermalitar by balneologically used, reinjected
waters (OEWAYV, 2010).

The discharge of natural or artificially developdgbrmal water into sewage purification
plants is regulated by 832b WRG 1959. The dischafgesed thermal water into surface
streams or sewage purification plants is limitedteyms of charge and concentration of
dangerous substances according to the presenb$taiehnology (833b WRG 1959).

The requirements for example consent of thermakmwedischarge are determined in the
individual water permit.

5) Technical requirements, recommendations and stalards

In Austria the following standards and instructi@me used for geothermal utilizations:

a) Technical requirements and recommendations

» OEWAV-Regelblatt (RB) 207: Thermische Nutzung desur@wasser und des
Untergrundes — Heizen und Kuhlen (shallow geotheutilization).

» OEWAV-Regelblatt (RB) 213: Tiefbohrung zur Wassevgeung (deep drillings).

* OEWAV-Regelblatt (RB) 215: Nutzung und Schutz vdmeiimalwasservorkommen
(hydrogeothermal utilization).

» VDI-Richtlinie 4640: Blatt 3 - Thermische NutzungsdiUntergrunds — Unterirdische
thermische Energiespeicher (seasonal energy shorage

* VDI-Richtlinie 4640: Blatt 4 - Thermische Nutzunged Untergrunds — Direkte
Nutzungen (German guideline oftenly applied in aasin addition to OEWAV-
Regelblatt 215).
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b) Standards

« OEN B 4400-1: Benennung, Beschreibung und Klasseifing von Boeden
(classification of soils).

« OEN B 4400-2: Benennungen und Definitionen, Besbhrey und Klassifizierung
von Fels (classification of rocks).

6) Exploitation rights

In general the land owner has property rights augdwater, which also includes thermal
water (83 WRG 1959), because property extendscedlstito unlimited depths (see also
OEWAV-RB 215, 2010). Therefore any exploration barmal water has to be in accordance
with property owners. This also includes propertighich are only hit by the track of the
geothermal drilling — even in case that the tagjetubsurface water extraction is located at
another land property. Furthermore any explorasictivities including non-invasive methods
(e.g. surface seismic or geological mapping) haveet in accordance with property owners
for entry rights and compensation of possible @amage.

Exploitation activities within areas of active cessions of hydrocarbon exploitation have in
addition to be in accordance with the concessidddnd8119(6) MinroG).

Explorative drillings are not attached by the Eammental Impact Assessment Law (UVP
2000, Appendix 1). But for drillings with total Igths of more than 300 meters license
procedures according to Mining Law (81 MinroG) hawde carried out.

7) Monitoring requirements
In Austria monitoring requirements are specifiedvdgter Act (WRG 1959).

Relevant parameters for monitoring can be diviaed: i

a) Qualitative parameterphysical, chemical and biological properties
b) Quantitative parametergield, pressure and temperature

The water authority only grants a water permitrafte establishment of a system-monitoring
program (858 WRG 1959). Relevant parameters hausetmonitored to make sure their
suitability for describing the quantitative and Gfadive situation of groundwater bodies and
demonstrating long-term trends of anthropogenicaictp (859 WRG 1959). Generally, it
aims to assess a baseline of relevant aquifer sonsli(temperature, pressure and chemistry)
before any implementation of geothermal utilization

If a geothermal utilization is planned in the vigygof already exitings uses there are certain
measures the license holders of the neighbourintis weay apply in order to grant
compensational payments in case of damage. Thglicapon already during the drilling and
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testing phase can be used for preservation of eg@eoncerning the qualitative and
guantitative conditions of the targeted thermalifegu

Depending on the type of geothermal utilization aawtording to the latest scientific

expertise the monitoring requirements can be aeljusf recently approved geothermal
power plant located near Vienna with an installeertal capacity of around 40 MW is a

precedent concerning novelty in licensing prceduds a consequence of the incidents
occurring at the geothermal power plant in Based,gower plant near Vienna was approved
by the relevant authorities only under the prenoisa seismic monitoring system in order to
survey possible induced seismicity.

8) Reporting requirements

In general reservoir data are company secrets siriu That means, that the license holder
has no obligation to provide them to the generalip858(4) WRG 1959).

During the permitting procedures (Water Law, Minirg) the following reporting activities
to the responsible authorities are required:

a) Before drilling and testing

* Submission report to the water authority, includif@nongst others): location,
geological target, type of utilization (purposepghuction yield, reinjection yield
and temperature, load curves), hydrogeological epinfgeological profile of the
aimed well), plan of the technical program conaggnthe drilling and testing
including water disposal, existing utilizations aeference list of land owners.

» Submission report to the mining authority, inclugli@mongst others): location,
technical concepts of the drilling and the drillisage including emergency plans
as well as a reference list of used materials, macy and electric installations
including authorized data sheets.

b) After drilling and before testing

* Reporting of the drilling results to the mining laoitity in case of non-successful
results or significant trapping of hydrocarbons.

c) After testing and before licensing

e« Summary report of driling and testing results utthg qualitative and
guantitative reservoir parameters to water andmgiauthority.

d) After water and mining permits (monitoring)

e Annual monitoring reports about production- anderesir data to the water
authority.
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9) Transboundary issues

Transboundary issues are governed by bilateral gssions, at which the federal state of
Austria is represented by the Federal Ministry @riéulture, Forestry, Environment and
Water Management and involved national authoritiesAustria the following bilateral
commissions are installed:

* Austria-Hungary ,Water management commission®
» Austria-Slovakia ,Water management commission”
» Austria-Slovenian ,Mur-Commission*

» Austria-Slovenian ,Drau-Commission*

10) Conclusions

In order to summarize the present situation comegrhegislation aspects the following
conclusions can be stated:

Legal definition of thermal water and the energyedt in it A clear legal statement
concerning the definition of thermal water (e.gnmum level of temperature) as
well as a definition of the energy stored in thdrmater is missing at federal
legislation.

Licensing procedures and utilization conflicBecause the energy stored in thermal
waters is not defined as an energy resource byngin{MinroG) or water laws
(WRG) no clear licensing procedure is defined fog extraction of energy without
extraction of mass (water discharged to surfaceslyaFor that reason it is currently
not possible to gain concessions on geothermaldwedction in Austria. Ownership
as well as protective aspects are still coveredhieyAustrian water act (WRG) by
assuming an extraction of water and therefore asslaquately for geothermal
licensing procedures. On the one hand the aspemtseming ownership and
protection areas are assumed to be too restriciwethe other hand there is a
complete lack of standardized estimation methods tihe thermally influenced
subsurface considering applied geothermal utiliratiAs there are standardized
methods for defining concession areas for hydramarbxploitation and because
hydrocarbon themselves are defined as federallyedvamergy resources geothermal
utilization is at a disadvantage compared to hyaloan exploitation, irrespective of
the geological target zone.

Data ownershipThe present legal situation in Austria clearliwipges data owner of
geothermal utilizations. This may block or at leasfay future development of
geothermal utilization in Austria as exploratiortajavhich may be of public interest,
are restricted to owners of geothermal utilizations

Refits and risk insuranceCompared to neighbouring countries like Germang a
Switzerland the refits for geothermal productioretdctricity according to the Green
Electricity Act (OESG, 2002) may be seen as too lmwprovide an enhanced
development in an economically way. And generaligré are no standardized
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concepts or procedures concerning risk insurancegémthermal projects. At the
present only one individual concept of risk inswerhas been developed for a
planned geothermal heating plant near Vienna.

The acknowledgement of heat stored in thermal wateran energy resource could serve as a
crucial administrative step towards further deveilept of geothermal utilization in Austria,
without affecting the extraction of water. This twbgwitch the ownership from private to
public (federal or national) and in turn allow Iseng of geothermal concessions for heat
extraction. In that case the data ownership colgla switch from private to public.

Standardized procedures for federally suppliedinskrances would lead to the advantage of
providing high quality explorative data to the papwhich may be part of risk assessment
and would have to be financed by the concessiohicapp in return.

6.1 Overview of Austrian national regulation for geotiheal project

6.1.1 Introduction to legal and administrative conditions

Considering the national regulations for geotherutaization in Austria the following Acts
in combination with their associated by-laws havée considered from a geoscientific point
of view:

* Administrative procedures in general are governgdthe Act on Administrative
Procedures (AVG 1991): general regulations conogrprocedures and permits.

* Issues concerning the utilization of thermal wadez governed by the Water Act
(WRG 1959): e.g. responsible authorities, ownersigipts, monitoring.

* Issues concerning the drilling of wells with lengbove 300 meters are governed by
the Mining Act (MinroG 1999): e.g. technical contepf drilling and drilling sites,
utilization conflicts with hydrocarbon exploitation

* Procedures concerning possible environmental inspact governed by the Act on
Environmental Impact Assessment (UVP 2000): thisady comes into effect at
large geothermal plants or drillings in environnadiytprotected areas.

» Refits for geothermal electric power generationgoeerned by the Green Electricity
Act (OESG 2012).

Please note that this listing does not include éssaoncerning technical facilities for
transformation and distribution of geothermal egergummarized in Factories Acts or
Industrial Codes.

In Austria geothermal energy is defined as partresfewable energy resources. Various
national energy strategy documents discuss therdiit types of renewable energy resources,
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in which deep geothermal energy is only playingiaamrole (g.v. Biermayr, 2009, 2010,
2011; BMLFUW, 2009; BMWFJ & BMLFUW, 2010).

6.1.2 Starting a geothermal project

The following administrative steps are requiredimiyithe planning of a geothermal project:

1) Location check-up of the selected project areautioly the geothermal subsurface
target zone: It has to be cleared if it is locatedch water protection area, nature
reserve (environmental protection area according¥® 2000, Appendix 1) or in a
hydrocarbon concession zone (8119(6) MinroG 1959).

2) Assessment of existing utilizations concerning sdiage water of any kind (water
supply, thermal water utilization). During a lasgage of the procedure it has to be
proven, that no existing utilization is constrainadts use by any influences on the
water quantity, water temperature or other posgalameter (8 12 WRG 1959).

3) Assessment of land owners within the project ale@as to be kept in mind that
geothermal utilization is only allowed in accordanith land property owners (8 3
WRG 1959).

4) Evaluation of the target depth of the aimed geotla¢reservoir. In case that wells
exceed total lengths of 300 meters mining law corrge effect concerning
permitting procedures (82(2) MinroG 1999).

General geo-scientific explorative tasks have beswcluded from this listing, as a
standardized federal risk insurance, which coulthal®d a minimum standard of explorative
activities, is not yet realized in Austria.

6.1.3 Licensing procedure for the construction

The licensing procedures for the construction dfiinlgs and the testing of geothermal
reservoirs is under administration of the watehatities (according to WRG 1959) as well
as under administration of mining authorities faillidgs exceeding a total depth of 300
meters (according to MinroG 1999).

In this context the following administrative stegge a prerequisite:

Before drilling

1) Applying for allowance at the responsible waterhauty for exploration (trapping
and testing) of thermal waters (WRG 1959).

* Submission of technical report (exploration andlaation plan) consisting of:
General information (ownership; geotechnical depetd representative of operator;
specification of aimed type of utilization includitonsent and recharge).
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- Geological and hydrogeological conditions (desaripof aimed reservoir including
an estimated hydrogeological profile).

- General technical concept (location; technical ephof the well including drilling
methods as well as a definition of drilling mud ahéd technical concept of drilling
site including emergency plans).

- Explorative concept (borehole logging, hydraulist¢.

- List of existing utilizations and land property osva.

- Preservation of evidence (by existing users inaajaboreholes).

- Reference list of used documents.

2) Administrative procedure concerning the Water Awutluding the following crucial
steps:

* Hearing including all involved parties (land progysswners).
* Administrative decision including orders to be filgd.

3) Applying for allowance at the responsible mininghawity for construction of the
drilling (MinroG 1999):

» Submission of technical report (exploration andlza#tion plan) consisting of:

- General information (proposer, project engineenstruction supervision, geological
supervision and drilling contractor).

- Borehole data (reason, location, well site, drjlistart, advance profile, drilling
method, drilling scheme, fluid, tests, pumpinggestd filling).

- Drilling facility (movement, electricity supply,dshing pump).

- Surveys and test reports (drilling site, fuel tastatic drilling, acoustic propagation,
propagation emission).

- Concept of waste disposal (drilling fluids).

- Operating materials and machinery (storage of tifsels, water supply, and
electrical energy supply).

- Safety plans (emergency plan, hazardous areagXiimeguishing systems, and safety
distances).

- Responsible person (MinroG 1999) (drilling conteaictustomer).

- Appendices ( e.g. plans and fact sheets).

4) Administrative procedure concerning the Water Aexjuiring the following basical
steps:

e Hearing including all involved parties (concessm#miners in case of geothermal
utilization in hydrocarbon concession areas).

* Administrative decision including orders to be filgd.

After drilling and testing (end of explorative pleasin case of a hon-successful drilling:

5) Notification on the liquidation of the drilling tihe responsible mining authority.

6.1.3.1Real property, right of land use

The affected parties at the administrative procesleoncerning the Water Act (WRG 1959)
and Mining Act (MinroG 1999) are:
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a) Land property owners covering the subsurface gewtilereservoir. In Austria the
subsurface water belongs to the owner of the regbgrty to an unlimited vertical
extend (83 WRG 1959).

b) Land property owner covering the drilling site aslivas covering the pathway of the
drilling.

c) Existing registered users of subsurface water gflkand possibly influenced by the
aimed geothermal utilization.

d) Existing concession holders at hydrocarbon concesgbnes (8119 (6) MinroG
1999).

All owners mentioned above are representing legaigs at the administrative procedures.
That means during the negotiations in terms of athtrative governed hearings accordance
has to be found, at which owners of category (ijiitbare affecting water authorities, while
concession holders (iv) are affecting mining autres.

If the project initiator is not the owner of thdes#ed project area there are two possibilities
to strike an agreement with the real property owner
a) Purchase of the concerned property

b) Long-time lease agreement.

For that purpose the actual kind of designatioaref: at the selected site has to be clarified.
If the land for example is used for agriculturakgse a rededication is necessary before it
can be used otherwise.

6.1.3.2Research permit

As already listed at chapter 4.3 the project itotigyains a temporary research authorization
by the water- and mining authority after submissadntechnical project plans during the
allowance procedure.

The federal Water Act paragraph 811 WRG 1959 repitssthe legal basis of the research
approval. It governs the measures and orders tad aignificant damage to the thermal
reservoir quantitatively and qualitatively.

The construction of drillings with total depths mbre than 300 meters below surface is, in
addition, governed by the federal Mining Act (Mi@d 999) until the well is completed. If
hydrocarbons are trapped in a significant extendnduthe drilling or testing phase of a
geothermal project, the responsible mining autiiantist be informed. If the project initiator
does not have the ability to exploit the trappedrbgarbons, the drilling is handed over to
competent companies by the mining authority (86{IroG).
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The temporary research permit expires after suafebe drilling is proven by pumping tests
and approved utilization licenses concerning tretaifation of a geothermal well (mining
authority) as well as an approved water consentefvauthority).

6.1.3.3Environmental impact assessment

Measures for the assessment of environmental impact regulated by the Act on
Environmental Impact Assessment (UVP 2000) as ageby the Water Act (WRG 1959).

The Act on Environmental Impact Assessment regsilgeneral issues associated with large
facilities with expected significant impact on tleavironment. It has to be applied at
administrative procedures at the cases below:

* Broad Environmental Impact Assessment procedurerrbl plants with an installed
thermal capacity of more than 200MW.

» Case specific, individual Environmental Impact Asswent procedure applied in
environmentally protected areas for thermal powantgs with a minimum thermal
capacity of 100 MW, situated in areas contaminatedir pollution.

Environmental impact assessment regulated by théeMiact (WRG 1959) affects the
following issues:

« Discharge of wasted waters to surface dischargersgs 833 WRG 1959.
* Re-injection of thermal waters in subsurface resiesv 832 WRG 1959.
* Monitoring and reporting of reservoir condition&88and 859 WRG 1959.

6.1.3.4Reporting the exploration results

After accomplishing the drilling and hydraulic test technical summary has to be reported to
(a) the mining authority as well as to (b) the mwpble water authority. These reports
contain the achieved results and are represertefuhdament for:

(a) The authorization by the responsible mining autlgaf installing a well based on the
accomplished drilling

(b) The allowance of thermal water utilization (watermit) in terms of a quantified
consent on water extraction and water injectiothigyresponsible water authorities.

After installation and initiation of the geothermatilization monitoring reports (normally
annual reports) have to be provided to the resptmsiater authority.

53



6.1.4 Licensing procedure for operation

6.1.4.1Exploitation outset

The responsible water authority orders a consehighwlimits the quantity of extracted and
injected water in the units of I/s (maximum allowadount for short time operation)faay
(average daily extraction / injection) or m3/yeaurfulated annual extraction or injection)
(898, 899 and §100 WRG 1959). The amount of themrzér reinjected to the subsurface
structure, where it has been trapped, is also eeéfin an individual water permit. By law
only energetically used thermal water is allowedbt reinjected in order to sustain the
hydraulic regime of the reservoir (8§32a WRG 19%9)ontrast balneologically used thermal
water has to be discharged to the public sewesudace streams because of hygienically
reasons. Discharge into public sewers is only albvior water temperature under running
temperatures of 40°C and discharge into surfacemmtdies require a water temperature of
less than 30°C (8832b, 33b WRG 1959).

The water consent is defined in the individual wagtermit, which is only valid for a
temporary use. In regions with intensive geotheratgization, such as the Upper Austrian
Molasse Basin, water permits have to be negotiate@n annual basis based on reported
monitoring data.

6.1.4.2Monitoring

The water license holders can be obliged by theoresible authority to install a monitoring
system (859a WRG 1959). Each individual water perdefines the parameters to be
monitored as well as the frequency of measuremehi® monitoring data contains
gualitative and quantitative parameters of the lygmmhal reservoir, and they must be reported
to the responsible authority periodically (858(4R®& 1959). The handling of monitoring
programs as well as the associated reporting bydie holders, especially implicated to water
grant permit periodically re-negotiated varies #igantly between the individual Austrian
state authorities.

6.1.4.3Validity of the exploitation right

In practise the responsible Water Authority grathies permit only for a limited period for
sustainability reasons. Conventionally the watenefor balneology without re-injection is
granted for a maximum time period of 20 years aradewpermit for energetic use with
reinjection for a maximum period of 30 years (OEWRB 215, 2010). The Water Act also
orders that geothermal plants must be built atecurstate-of-technology (812a WRG 1959).

Six months before the expiration of license vajidite owner of the geothermal system can
apply for a prolongation of the permit with minodnainistrative effort. In case the
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exploitation permit already expired, a simplifiecbpedure for a prolongation is no longer
possible and the whole application process hag tetegotiated.

6.1.5 Regulations

Legislation

ACT ON ADMINISTRATIVE PROCEDURES Allgemeines Verwaltungsverfahrengesetz AV@®1,
BGBI. Nr. 51/1991.

WATER ACT: Wasserrechtsgesetz, WRG 1959, BGBI 1959/215, dment 2011.

MINING AcCT: Mineralrohstoffgesetz MinroG 1999, BGBI | 1999/38F BGBI. I, Nr.
113/2006.

ACT ON ENVIRONMENTAL IMPACT ASSESSMENT Bundesgesetz Uber die Prifung der
Umweltvertraglichkeit (Umweltvertraglichkeitsprufgsgesetz 2000 — UVP-G 2000) StF:
BGBI. Nr. 697/1993, idF BGBI. | Nr. 144/2011.

ACT ON GREEN ELECTRICITY: OEkostromgesetz OESG, BGBI. | Nr. 149/2002, idGH. |
Nr. 75/2011.

Various national acts on balneological issues covreg the Austrian part of the project
area

STATE OF BURGENLAND: Burgenlandische Heilvorkommen- und KurortegesE®s3, idF
LGBI. Nr. 40/2001 (Bgld. HeiKuG)

STATE OF VIENNA: Wiener Heilvorkommen- und Kuranstaltengesetz, id#Bl. Nr. 13/2007
(WHKG)

STATE OF STYRIA: Steiermarkisches Heilvorkommen- und Kurorteged6€2, idF LGBI. Nr.
15/2002

STATE OF LOWER AUSTRIA: Niederoesterreichisches Heilvorkommen- und Kegesetz
1978, LGBI. Nr. 219/2001
Guidelines

OEWAV-Regelblatt 207: Thermische Nutzung des Grumsbsers und des Untergrunds —
Heizen und Kuhlen. 2., vollstandig Gberarbeitetdl@ge, 2009.

OEWAV-Regelblatt 213: Tiefbohrungen zur Wassergewirg, 2002.
OEWAYV 215: Utilisation and Protection of thermaleratesources, Wien 2010.

VDI-Richtlinie 4640: Blatt 3 - Thermische Nutzungesd Untergrunds — Unterirdische
Thermische Energiespeicher. — Juni 2001, 42 S@¢eehsnergy storage).

VDI-Richtlinie 4640: Blatt 4 - Thermische NutzungsdiUntergrunds — Direkte Nutzungen. —
September 2004, 40 S .
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OENORM B 4400-1 - Geotechnik Teil 1: Benennung,desibung und Klassifizierung von

Boeden, 15.3.2010.

OENORM B 4400-2 — Geotechnik Teil 2: Benennungeth Definitionen, Beschreibung und
Klassifizierung von Fels — Regeln zur Umsetzung@ENORM EN ISO 14689-1, 15.3.2010

Register of involved laws:

Paragraph

Content (German)

Content (English)

§2(2)1 MinroG 1999 Suchen und Erforschen vonkgomrmen Search and utilization of geothermal energy
geothermischer Energie sowie des Gewinnens diesesourcesin boreholes with depths of more
Energie ab 300 m tiefe Bohrloecher than 300 meter below surface.
§119 MinroG 1999 Ab 300 m Bohrlochtiefe ist eine Bigung der Permitting procedure for wells with a depth|of
Bergbauanlage noetig more than 300 meters.
§3 WRG 1959 Privatgewasser Ownership of groundwate
§10 WRG 1959 Benutzung des Grundwassers Use ohdveater
§11 WRG 1959 Bewilligung Procedure on water authorization
§12 WRG 1959 Oeffentliche Interessen und fremdénfRec Public interests and third party rights
§ 12a WRG 1959 Stand der Technik State of thecarta@rning the extraction of
subsurface water
§16 WRG 1959 Widerstreit zwischen bestehenden #vasshten und Conflicts between existing rigths and planngd
geplanten Wasserbenutzungen utilization
§ 32a WRG 1959 Einbringungsbeschrankungen undeterb Restrictions on injection and discharge of
used waters and sewage
§ 32b WRG 1959 Indirekteinleiter Definition and reeees of water disposal by
indirect discharger
§33b WRG 1959 Emissionsbegrenzung fur Abwassdtsgtaffe Restrictions on emissions of sewage
ingredients
§ 55f WRG 1959 MalRnahmenprogramme Programs of mesasu
§ 559 WRG 1959 Umsetzung der MaRnahmen Implementafimeasures
§ 58 WRG 1959 Foerderung der Gewdasserkunde i. A.: Support of scientific investigations conernirg
Wissenschaftliche Untersuchungen Uber die Herkuttfe natrure of used subsurface waters
und Art der Gewasser
§ 58 (4) WRG 1959 Dateneinsichtnahme durch die Beleoe Data inspection by responsible authorities
§ 59a WRG 1959 Elektronisches Register der Belastunge Monitoring and registering data about
und Auswirkungen extraction and impacts
§ 98 WRG 1959 Zustandigkeit - Bezirkshauptmannschaft Specifications of competences — regional
authority
§ 99 WRG 1959 Zustandigkeit des Landeshauptmannes peciffgations of competences — state
governors
§ 100 WRG 1959 Zustandigkeit des Bundesministek dind- Specifications of competences - Federal
und Forstwirtschaft, Umwelt und Wasserwirtschaft Minister of Agriculture- and Forestry,
Environmental and Water Management
§1 UVP 2000 Aufgabe von Umweltvertraglichkeitsnig und Specification of Environmental Impact
Burgerbeteiligung Assessment with public participation
§5(1)11 OESG 2002 Definition Erdwéarme als Ermbaee Energie Definition Geothermal energy as rexev
energy
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Table 4. Exploitation of geothermal energy resosi(@istria).

Geoprobe (geocollector) Open loop systems with no, or partial injection

| Boreholes which are situated on water protected areas or in concession areas of il companies need a research pemit.

| Bareholes deeper than 300 m need a research pemnit — Wateract and Mining Act.
| No mutilation exsting license folder.

Groundwater extraction with more than 10 Mio m?.

| Responsibitty til end of driling is Federal Ministry of Economy, Family and Youth.

Exploitation results have to be reparted to the responsible autharity.

Water law is the lagal basis:
Water extraction less than 5 lis needs permit from the regional authority.
Water extraction with more than & l/s needs permit from the govenor of the respective authority.

The discharge of thermal (wastewater) water: l The discharge of thermal (wastewater) water:
Retuming water back into the aquifer a water consensus is public sewage: environmental protection is approval
abligatory. surface water: environmental protection is approval

7The discharge temperature will be fixed in water permits (mostly
between 25 and 35°C).

Manitoring of groundwater, qualitative and quantitative status:
In individual water right process the consensus are individual given, due to that monitoring and the methods of reporting data to the
|

 Monitoring of wastewater discharges is regulated by water permit.

[ Waterpermits wil be granted fora maximum of 90 years,

} Normally water permits are granted for balneclogy for 20 years, energetic use with reinjection for 30 years. The state of technology

57



7 Legislation overview Hungary

1) Geothermal installation and utilisation classificaton / parameters
Definition of thermal water

In Hungary the definition of thermal water is “wat@riginating from a subsurface aquifer
having outflow temperature higher than 30 °C (Apperl, Definitions of theAct LVII of
1995 on water managemeéntin general provisions related to water managenzer
environmental protection does not make differena@wben thermal water and cold
groundwater, the environmental objectives relatedtie implementation of the Water
Framework Directive (good quality and quantity s&atits evaluation and assessment via
river basin management plans) stand generallysimfgce and) groundwaters

Definition of deep drillings and application of ming law

Article 49 of theMining Act XLVIII of 1993 provides the definition of “deep borehole” as
the following: “result of such a technological pegcire, when a permanent hole is deepened
into the earth crust which depth is (considerabigger than its diameter and is deepened
for a geological or mining purpose by a machinee Bhrehole can be vertical, tilted, or in
its final phase even horizontal”. Therefore thisirddon does not settle any fixed number
for the depth.

According to article 5 of th&vVM / Ministerial Decree 101/2007 (X11.23.) on theules of
intervention to groundwater resources and guidelsw¢o the drilling of wells all wells
deeper than 30 m can be drilled only on the bdsasvwater permit.

Regulation of the open loop or closed loop GHP

The licensing of closed-circuit vertical geotherrhakat-pumps is performed by the mining
inspectorates, according ®KM /Ministerial Decree 96/2005 (XI.4,)however down to a
depth of 20 m, no permit is required. The applarafor open groundwater doublets has to be
submitted to the Regional Inspectorate for EnvirentnNature and Water (which is similar
to the licensing procedure of a water-well, seecurmthapter 2 — exploration rights).

Utilisation purpose (end use)

In the Hungarian legislation it is not the purpdgead use), but the exploitation parameters
(temperature, yield, dissolved content, etc.) teermine different sets of regulation. E.g. an
EIA has to be prepared in all cases where thermalnglwater exploitation from karstic
aquifers exceeds 5003%may, or 2,000 riiday from porous aquifers irrespective of power
generation or direct heat purposes.
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An end-use specific requirement is the preparatfcam environmental impact assessment for
geothermal power plants of 20 MW, or more, but alsihout output restrictions for those
ones which are established within the protectionezof mineral-, medicinal-, or drinking
water resources, or on nature protection areas.

Decisive parameters for determination of law juriston

In the Hungarian legislation the two decisive pagtars of geothermal utilization are (1)
whether the exploitation happens with-, or withth& abstraction of water, and (2) the depth.

The research, exploitation and utilization of geothal energy - in case if it is not connected
with the abstraction of thermal groundwater - alhdedated activities are under the scope of
the Mining Act XVVIII of 1993. However survey and exploitation of thermal growaters
yielding geothermal energy (irrespective of deptd aurpose of utilization) is regulated by
the environmental and water management legislation.

Exploration of geothermal energy from a depth be®l®00 m can take place only in a frame
of a concessional syste(article 49 of theMining Act XVVIII of 1993) (see in details in
chapter 2 — research and exploration rights)

Another set of classification is related to thesdlsed content of the water on the basis of
which groundwater can fall into the category of emal / medicinal water. Some special
legislation is related to mineral, medicinal wateesg. provisions oEUM / Ministerial
Decree 74/1999 (XI1.25.) on natural medicinafccording to article 15 the terminology of
natural mineral water, or medicinal water can b arsed, if the water quality meets the
requirements defined in Appendix 2, i.e. a natuanaleral water is derived from a protected
aquifer, it is clean by its origin, it is harmlesshuman health from a microbiological and
chemical point of view, its dissolved content igrpanent and it is at least as high as 1,000
mg/l, or it is between 500 and 1,000 mg/l and costeone of the active biological
components give in the appendix. According to Amjper2, medicinal water is a natural
mineral water that has a proven healing effect. dperator of the water supply is obliged to
make quality check measurements at his own costach 5 years in case these waters are
used externally, and in each 2 years if they ae ased internally.

2) Research / exploration rights

In Hungary exploration rights and grants are bdlgicdetermined by the depth. The
exploration of geothermal energy from a depth &0, m below the surface (closed area)
can take place only in a frame of a concessiorgtegay Mining Act XLVIII of 1993, 498).
License for the prospection, exploitation and zdifion of geothermal energy from this depth
interval is issued by the mining inspectorate (tlee Hungarian Office for Mining and
Geology) in case exploitation of geothermal energynot in connection with water
abstraction.
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Irrespective of the depth, water license is requiie the utilization of geothermal energy,
combined with the abstraction of thermal groundwatehich is issued by the Regional
Inspectorates for Environment, Nature and WaterterAthe Mining Act's amendment
(February 2010) geothermal energy users alreadsegesg water licenses (for construction,
or operation) valid for depths below 2,500 m mawptocwe their activities for a determined
period under conditions established in their pesnmitowever, ongoing licensing processes
(being under judgment) for prospection, exploitatamd utilization of geothermal energy are
abolished, if they are carried out in territoriezidred to be closed areas (>2,500 m).

The area above a depth of -2,500 m from the surfacensidered as an open area; where
concession is unnecessary, therefore the planastgblishment and operation of geothermal
energy utilization combined with thermal groundwatbstraction is licensed by the Regional
Inspectorates for Environment, Nature and Waterwéier, according to 22/B 8§ of the
Mining Act, the license for the utilization of thermal growader in an open area shall be
considered as a license for prospection, exploitaind utilization of geothermal energy,
simultaneously, i.e. the mining inspectorate pgétes as a co-authority in the licensing
procedure (Table 5).

The Mining Act acknowledges three types of exploration and mirdogvity, which also
refers to geothermal. The first type is a prelimynaurface survey (48) which does not
require a permit. In order to carry out this ad¢yithe company needs to have an agreement
with the caretaker/user of the land and reporttimamencement of prospection to the mining
authorities 30 days in advance. This type of sud@gs not pose any exclusive rights for the
operator concerning exploitation.

Mining activities performed on the basis of authopermission are defined by articles 5-7
of the Mining Act. In open areas (above 2,500 ne) itining inspectorate grants exploration
licenses as well as licenses for the exploitationl atilization of geothermal energy,
including the construction and putting to use @f telated underground and surface facilities
in cases the activity does not require a waterngee(i.e. does not abstract thermal
groundwater). In this depth interval in practicestrefers to closed-loop ground-source heat-
pumps deeper than 20 m (Table 5).

The third type of exploration/exploitation is based concession, which general rules are
described in thé\ct XVI of 1991 on Concessiqrspecific regulations related to geothermal
energy in theMining Act Sections 8-19. Closed areas — below a depth 6025 from the
surface — can be assigned for exploration, exgiortaand utilization by the Minister for
domestic or foreign, legal or natural persons, et companies without legal entities after
concluding a concession contract (88). Contentsthadevaluation of the open tender are
regulated by articles 10-11.

According to Mining Act article 9 — and taking intmnsideration regulations set in the
Governmental Decree 103/2011 (VI.29.) on the coxplénerability and impact assessment
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of the natural occurrences of mineral resources gadthermal energy the Minister shall
consider the closed areas to be designated foressiun, in which the exploitation of the
geothermal energy seems to be favourable.

According to article 10 of the Mining Act, the Mster calls a public tender for concession,
in which — in addition to the general contentsigein theAct XVI of 1991 on Concessien
the location of the concessional area with thecautiton of other already existing bids owned
by a third party, activities to be performed in theme of the concession, a work programme
and the regulations set up in the complex vulnétpland impact assessment, as well as
securities serving its performance are determifduk call also has to inform about the
tendering conditions, payment duties, regulatiob®ué remediation and guidelines of
evaluation. The public call has to be publishethaofficial journal of the European Union.

According to article 12 of the Mining Act, the Mster shall conclude a concessional contract
with the winner of the public competition, in whidhe duration of the concession, the work
programme and the securities serving its performame determined. The holder of the
concession should establish a concessional ergerfor carrying out the mining activity
within 90 days of the signature of the contract§13

The contract may be concluded for a period of noranthan 35 years, which may be
extended on one more occasion, by not more thdrohtile term of the concession contract.
According to article 14 of the Mining Act, the pleed period of prospection for geothermal
energy cannot be longer than 4 years within theogeof the concession. This may be
extended on not more than two occasions, by hatheforiginal period of prospection per
occasion. Within the period of 1 year of the cortipte of the prospection, the mining
entrepreneur may initiate the designation of alggmotal protection zone (‘equivalent’ of the
mining plot). In case the concessional activitgliee to an environmental impact assessment
(seeGovernmental Decree 314/2005 (XIl.25than the period of this procedure does not fall
within the 1 year.

Concession license (228) gives an exclusive righhe entrepreneur to submit a technical
operation plan, and —in case of its approval —ahmmencement of geological exploration
(instrumental measurements, analyses, drillings), the initiation for the designation of the
geothermal protection zone based on the acceptsthgl report of prospection. The special
rules of exploration, exploitation and utilizatia geothermal energy are summarized by
Mining Act Section 22/B. According to this, in cexbareas (> -2,500 m) geothermal energy
can be exploited solely from the geothermal prodeckzone, which is designated by the
mining inspectorate. According to article 15 of thkning Act utilization for energetic
purposes should be commenced within 3 years dfterdesignation of the geothermal
protection zone, otherwise refund must be paidjefault whereof the concession shall be
discontinued.
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According to article 22/B of the Mining Act, liceng of exploitation and utilization of
geothermal energy on open areas without waterdieéne. ground-source heat-pumps) falls
in the competence of the mining inspectorates, hasethe GKM /Ministerial Decree
96/2005 (XI.4.) on the regulations of certain buifdy processes concerning special
buildings. Exploitation and utilization of geothermal enefggm the Earth’s crust above a
depth of 20 m from the natural surface requiredicenses, however this does not free the
entrepreneur from obtaining other necessary permits

Requirements of water permits are regulated inlgégeslation related to water management
and environmental protection. Basic framework igegiby articles 28-29 of th&ct LVII of
1995 on water managememnd article 12 of th&overnmental Decree 219/2004 (VII.21.)
on the protection of groundwatersAccording to this the Inspectorates for Environment
Nature and Water can issue a water permit onlyasedhe water use does not threaten the
safety of the water resources and it is in linéhwither regulations related to the protection of
water budget, groundwater resources managemenvated quality. A new water permit can
be issued only if the required amount of wateniilable, i.e. a water license for abstraction
can be issued only in those cases, when explaitatitaking into account all existing water
abstractions in the given region — does not thretite achievement of environmental targets
and the performance of those measures determinétkiGovernmental Decree 221/2004
(VII.21.) on certain rules of river basin managernen

Contents of the application form and its annexedbdosubmitted for granting the water
permits are standardized KHVM / Ministerial Decree 18/1996 (VI.13.)Applications for
the planning (preliminary)-, construction- and @gigm permits have to be submitted to the
regional Regional Inspectorates for Environmentukaand Water.

Water permits have different types. The planningl{minary) permit describes the general
water management objectives and basic technicanpsters of the planned activity and
determines the amount of water to be used in thedywhich is registered as reserved water
resource by the Inspectorates and is consideredgduew applications), but it does not
authorize for drilling of a well, or any kind of we utilization. The construction permit is
necessary for drilling, reconstruction, or abandentrof a well, while only the operation
permit authorizes for the execution of water useawwithe given period.

According to article 1 and Appendix 1, the appimatfor a planning (preliminary) permit
should contain the aim of the planned water use gtiality and quantity of the water to be
abstracted, time schedule, planned methods for rwasatment, technology of the
acquisition, results of preliminary investigatigfifsthere were any), location map, area to be
effected by the well, other water uses, etc.

Article 2 and Appendix 2 gives provisions on thatemt of the application for a construction
water permit which has to contain the documentatibthe property rights. The application
has to give information on the category of wateg (Jsrivate, public), utilization purpose
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(agriculture, balneology, energy), the type of tamyeted water resource/aquifer (fissured,
karstic, porous), groundwater temperature, exaciation of the drilling (settlement,
coordinates, etc.). Furthermore information hasédoprovided on the detailed use of the
groundwater (quality, quantity, mean- and maximualugs), technical parameters for
operation (periodical, continuous), detailed techhparameters of the well (depth, diameter,
screened intervals, etc.), yields (I/sec/day), the type of the well (free outflow, or purdpe

in the latter case the technical parameters optimeping), other technical devices associated
with the well, water sampling facilities, protectiof the water resources (protection zones).
The application for the permit has to contain asgeological description (lithological chart
of the well) as well a hydrogeological model indhgl hydrogeological parameters of the
units, recharge and discharge conditions of theirgtwater resources according both to the
natural state (before water abstraction) and tateration of the well. The hydrogeological
model has to assess the effects all other watéraghisns on the targeted area, too, including
water resources reserved in already issued pranyipermits, as well as the description of
water quality. The application for the permit shibulescribe the potential contamination
sources according to Appendix 3 (communal, indalstragricultural, transport, mining,
other) and actions for protection (e.g. establismmaf a monitoring system, different
restrictions, etc.). The documentation has to pl®wn action plan to prevent environmental
damage, too.

According to article the most important parts ofcgrerational water permit are the name of
the operator, in case of any deviations from thestaction permit the detailed technical
documentation of the real status, results of tgstine conditions, rights and obligations of
operation and a hydrogeological report.

The water permits can be modified both by the @ppli and by the inspectorate. According
to article 11, the water permit can be modifiedtloam request of the license holder in case of
the reconstruction of the well, different type dflimation as defined in the water permit,
different amount of water to be exploited, or th&ner/operator has changed. For the
amendment all documentation has to be attacheahvere relevant for the evaluation of the
required modification. According to article 12, thbermit can be modified by the authority in
case conditions — on the basis of which the pewai$ issued — have changed, especially
regarding the amount, the abstraction limit valMi&),(or contamination limit values of the
available water resources.

According to article 14, the water permit can béhdiawn, if the license holder does not
fulfil his obligations, or the conditions — on tbasis of which the permit was issued — have
been fundamentally changed. Articles 15-16 give visions on the wells
constructed/operated without permission. Under isp@ircumstances a special remaining
permit can be applied for. Article 18 regulatedetént fines.

In the field of district heating, two authoritieseaempowered: the Hungarian Energy
Commission and the local government. Accordinghtd XVIII of 2005 on district heating
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(articles 4-8) the Hungarian Bureau of Energy i tbsponsible authority in case that heat
energy and electrical energy are produced in atagi®n , either separately, or combined
and heat energy is produced partly, or completigistrict heating. For this reason a permit
for the installation and a permit for the operatafra heat producing construction are granted
by the Hungarian Bureau of Energy. In all otheresagi.e. producing only heat energy for
district heating, but no electrical energy), thealogovernment is the responsible authority.

Summary on licencing procedure and its steps

Exploitation of geothermal energy in Hungary is en@d dual regulation of mining and
environmental protection — water management. Wtian of geothermal energy falls within
the scope of the Mining Act XLVIII of 1993, excepdr cases when it happens with
production of groundwater (18). In this latter célse provisions of the environmental and
water management legislation have to be considémedew of that, the licensing procedure
is also two-folded and depends on two basic fastsether the geothermal utilization
happens with or without the abstraction of thermaler, and on the depth (below or above -
2,500 m, i.e. whether it is obliged to concessionnot, according to the Mining Act).
Accordingly, the licensing procedure can be ingthait the ‘green authorities’ (above -2,500
m, with water production), or at the mining autties (below -2,500 m, without water
production). However in all cases the partner aitthtakes part in the licensing procedure
as consulting co-authority (Table 5).

Table 5. Flow chart of licensing procedures

Depth below Licensing Authority Consulting co-
surface (m) authority
0-20
20-2,500 Open area| Closed loop, no Regional Mining
water produced Inspectorate
(GSHP)
Abstraction of Regional Regional Mining
thermal water Inspectorates for Inspectorates
Environment, Nature (technical-safety
and Water licensing of deep
drilling)
Below 2,500 Closed area Abstraction of Regional Mining
(concession| thermal water Inspectorates
procedure) (concessional
procedure)
Regional Inspectorate
for Environment,
Nature and Water
(water permits)
without Regional Mining Inspectorate for
production of Inspectorates Environment, Nature

64



thermal water and Water
(EGS) (environmental impact
assessment)

Furthermore, local municipalities also have a deeisole in licensing affairs. The Hungarian
Bureau of Energy has got a prime role in power tglaelectricity, gas network issues and
setting the trade-in prices. It has no regionahauities.

The licensing/permission procedure is always cotetlby the responsible authority (see
‘licensing authority’ in Table 5) that has to calleand incorporate the opinion of the
participating co-authority, so this is not the taskhe applicant (however the applicant has to
provide all necessary documentations). (Principie‘concentration’ or ‘one-stop shop’
according toAct CXL of 2004 on the general rules of administebfficial procedures and
services$.

Steps of licensing

1. To carry out a preliminary surface survey, the campneeds to have an agreement
with the caretaker/user of the land and reporctiramencement of prospection to the
mining authorities 30 days in advance (surfaceeyuriself does not require a permit
from the mining inspectorate). The report has tota@io the exploration plan (text and
map showing locations) (Mining Act, 48).

2. Exploitation of geothermal energy in Hungary down & depth of -2,500 m is
happening all the time with the abstraction of mha&irwater (except for GSHP-s), so
they licensing falls in the competence of the resgae Regional Inspectorates for
Environment, Nature and Water, where the applicatias to be submitted. The
procedure of licensing (applications for the plagnfpreliminary)-, construction- and
operation permits) are regulated in KHVM / Minis&émDecree 18/1996 (VI.13.), and
in Governmental Decree 72/1996 (V.22.) (see deitailbe legislation overview).

The licensing procedure of the production and esitnpn wells has to be handled
separately, however the procedure is rather the $anboth drillings.

The technical-safety licensing of the drilling $sued by the Mining Inspectorates.

In case of activities fall within the scope of anvieonmental impact assessment
study, the user must obtain a valid environmen&hyt (also issued by the green
authority) before starting activities. Details aj@en in theGovernmental Decree
314/2005 (XII.25.fsee legislation overview).

3. Below -2,500 m geothermal energy (with, or withth#rmal water abstraction) falls
under concession, whose steps are given in thenyliAct articles 8-19 as well as in
Governmental Decree 103/2011 (VI.29fpr details see legislation overview).
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Environmental permit, and (if necessary water peymare issued by the green
authority (see above).

For Ch. 10: Are there any interference betweenedtifit regulations or any problems with
misinterpretation?

3) Environmental Impact Assessment: requirements / proedure

According to Governmental Decree 314/2005 (XI.25.) on environmi@ impact
assessmentain EIA has to be prepared for activities that include rttar groundwater
abstraction exceeding 5 million 3tgear, or re-injection of 3 million year for the
generation of electricity or direct heat, or in@lses where thermal groundwater exploitation
from karstic aquifers exceeds 500%day, or 2000 riday from porous aquifers.
Furthermore, an environmental impact assessmentohlas prepared for geothermal power
plants of 20 MW, or more, and for all power plamtghout output restrictions which are
established within the protection zone of minenaledicinal-, or drinking water resources, or
on nature protection areas.

The environmental impact assessments are licengethd Regional Inspectorates for
Environment, Nature and Water.

4) Environmental objectives / constraints

In Hungarian legislation environmental objectivee widespread and are present from the
very first phases of exploration, through explosiatand utilization.

In a preliminary phase of exploration, relatedte toncessional procedure, the aim of the
complex vulnerability and impact assessmé&uvernmental Decree 103/2011 (VI.2%)to
determine those areas, where mining activity cabegberformed due to environmental- and
nature protection, water management and protecfiovater resources, protection of cultural
heritage, - agriculture, public health, nationdletise, land-use, transportation issues, as well
as mineral resource management. Furthermore thefaime study is to set up the rules of the
mining activity to be performed in the frame of tencessional contract.

Study is performed for those closed areas, whepto#ation of geothermal energy can be
potentially favourable taking into account avai@gkological data as well as initiatives from
entrepreneurs. The detailed content of the studisted in Appendix 2 of the decree. It
includes the geographical location of the area,cr@son of land-use, geological,
hydrogeological, tectonic characterization andustaif previous exploration, protected areas
related to the water management plans, statuseo$uiface- and subsurface (ground)water
bodies, their monitoring, rate of groundwater adugion, other valid licenses for exploration
and exploitation. The study also summarizes ddtde to the geological environment of
geothermal energy, expected amount to be exploitedseen exploration and exploitation
methods, introduction of the energy concept, domatiof activity and forecast of
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environmental impacts with a special regard toatafand subsurface (ground)water bodies,
drinking water resources, areas of natural praiact{iNatura 2000), and possible
transboundary effects.

According to article 4, The Hungarian Office formiig and Geology (who is responsible for
the compilation of the study) sends the reporthi® gublic authorities listed in Appendix 1
for comments and supplement with further speciitad These authorities determine those
areas where mining activity cannot be performeanty with certain restrictions.

Major set of laws regarding environmental objediaad constrains are set up in the Acts on
the general rules of environmental protection amd veater management and related
governmental decrees. These provide a general ¥varkdor protection of waters (including
groundwater) in line with the Water Framework Diree. The Governmental Decree
221/2004 (VII.21.) on certain rules of river basmanagemenintegrates all actions that are
necessary to achieve targets of good status ofrsvdattermined in th&ater Framework
Directive, and determines the content of the river basinagament plans.

There hardly, if any articles that are specificatligrased for thermal waters. Therefore
environmental protection and water managementaeldéegislation associated with the

utilization of thermal waters (for energetic or fdlogical purposes) are encompassed in
these general formulations.

Basic principles regarding the protection of wataes given in articles 18-21 of tiAet LIl

of 1995 on the general rules of environmental prot®n and in article 15 of théct LVII

of 1995 on water managemeniccording to these the protection of water in gahe
encompasses the protection of surface and grouedsydheir reserves, quality (including
temperature conditions) and quantity, their nat@@lifers (such including thermal water
reservoirs). Groundwater resources can be utilizely to that extent that the dynamic
equilibrium of recharge and abstraction is mairgdirwithout quality deterioration, and
targets related to the good status of waters ptiras¢he Water Framework Directivare
achieved. The actions to achieve the good statue tmbe determined in the river basin
management plans, which details are regulated enGbvernmental Decree 221/2004
(VII.21.) (see there).

Article 15 of theAct LVII of 1995 on water managemerttefines priority to satisfy water
demands as the following:

* water uses aimed at substantial drinking water lgumublic health and emergency
responses to disasters

* medicinal purposes, as well as direct serviceR@pbpulation

» livestock watering, fish-farming

* nature conservation

* economic

» other activities (such as sport, recreation, toarisalneology)
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This means that thermal water abstraction for gn@mduction, as economic activity is
placed at a low level of the hierarchy.

The aim of theGovernmental Decree 219/2004 (VI1.21.) on the piiten of groundwaters

is to regulate tasks, rights and obligations asgediwith ensuring and maintaining the good
status of groundwater, progressive reduction aeggmntion of their pollution, a sustainable
water use based on the long-term protection oflaba groundwater resources and the
remediation of the geological medium.

In terms of thermal groundwater, their qualitatstatus has been primarily investigated, as
due to overexploitation drops in groundwater leiélydraulic head is registered at many
places. According to the decree a groundwater l®dygood quantitative status if the long-
term (min. 6 years) annual abstraction rate dodsemceed the available groundwater
resource determined in tl@overnmental Decree 221/2004 (VII.21apstraction does not
cause a permanent decrease in groundwater lewgtdraulic head, ecological or chemical
status of associated surface waters are not timehtby any deterioration in the coupled
groundwaters. Further criteria are that no alteratiin the subsurface flow directions take
place which could cause significant changes in ¢hemical or physical status of the
groundwater body and no groundwater-dependantteakecosystems are damaged.

A groundwater body is in good chemical statusdgfritonitoring proves no contamination,
measured values do not exceed the thresholds, wa#dity does not hinder to achieve the
environmental objectives of associated surface nwatand no groundwater-dependant
terrestrial ecosystems are damaged.

A groundwater body is in good qualitative statudtihas good chemical status and its
temperature does not decrease to such extent wéghcause changes in its chemical or
qualitative status, or flow paths and does noudustitilization.

According to article 7, groundwaters have to besifeed according to their status and level
of protection, considering their recharge, transmaity of the aquifer and the protected areas.
Guidelines of classifications are listed in Appendi According to this, the hydrogeological
protection zones of the water abstractions for nainend medicinal waters are considered as
outstandingly vulnerable areas to be protected.

According to article 9, in order to achieve the dapality status, water abstraction cannot
exceed the abstraction limit value (Mi) and canmause the physical or chemical
deterioration of the groundwater body. Accordingtihe Governmental Decree 221/2004
(VII.21.) on certain rules of river basin managemehe abstraction limit value (Mi) should
be determined for the different parts of the grauaigr body ensuring that abstractions do
not endanger to achieve the environmental objextide not cause permanent drop in the
groundwater table / hydraulic head and do not tethé mixture of other surface or
subsurface waters causing unfavourable changesalityg Articles 4-5 list those activities,
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which cannot be carried out (or only with restoag) on the areas being vulnerable
regarding groundwaters.

KvWM /Ministerial Decree 30/2004 (XI1.30.) on cerita rules of examination of
groundwatersapplies to the designation, characterizationustassessment, monitoring of
groundwater bodies, as well as the collection, ggsimg and reporting of data necessary for
the execution of these tasks.

According to article 3, water bodies should be giegied on the type and occurrence of the
aquifer, such as karstic formations, non-karstid aorous formations of basin areas, and
formations of non-karstic mountainous areas. Basethe outflow temperature, the 2 main
categories are cold waters with a temperature b&80WC, and thermal groundwaters with
temperature exceeding 30 °C.

According to article 9, the status of groundwatedibs has to be evaluated and assessed
according to Appendix 2. During the quantity staassessment the relationship of the
contents of the application form and its annexedbdosubmitted for granting the water
permits — determined in th@overnmental Decree 221/2004 (VII.21.) on certaies of
river basin managementand real load (amount of exploited water) halseanvestigated by
the followings tests: water budget test (ratio efharge and abstraction), surface water test
(effects on related surface water body), ecosystest (effects on related terrestrial
ecosystems), flow pattern test (admixture of salmether chemical types of waters).

During quality status assessment the followingstdsive to be performed: general water
quality test (to determine spatial distribution @bntamination), surface water test
(contamination effects on related surface wateryphoecosystem test (contamination effects
on related terrestrial ecosystems), drinking waést (contamination effects on drinking
water reserves), temperature test.

For the chemical status assessment the backgranumtration of natural components has
to be determined.

In addition to the above summarized sets of laws@aching the protection of groundwater
reserves (such including thermal waters) from arrbasin management / groundwater body
guantity/quality status point of view in line withe Water Framework Directive, article 14 of
the Act LVII of 1995 on water managemenhtroduces the terminology of protection zones,
also related to mineral and medicinal waters, whishregulated in details under
Governmental Decree 123/1997 (VI1.18.) on the piiten of waterresourcesAccording

to article 2, the protection of such groundwatesotgces means the delineation and
maintenance of protection blocks and zones, whasleho be divided into inner-, outer- and
hydrogeological protection zones. The boundariethe$e zones have to be outlined on the
basis of hydrogeological conditions, the actualpotential water exploitation of the water
resource, and details provided in Appendix 2.
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According to article 3, the task of the inner pobi@n zone is the technical protection of the
well itself and the protection of the water reseufoom direct contamination. The outer
protection zone should safeguard the water ressuircen other degrading and bacterial
contaminations, while the hydrogeological protettamne should protect the resources from
non-degrading contamination which has to be oudlife parts, or for the entire recharge
area.

According to article 4, the dimensioning of thetpation zones is based on the travel times,
calculated from permanent groundwater flow velogity. the time necessary for a pollutant,
or water particle to reach the abstraction site).

Article 8 summarizes the main aspects of delineatibthe different protection zones, such
as the targeted depth interval, the amounts ofrwatl abstraction permits, brief geological,

characterization of the aquifers of the protecteatew resources, restrictions in land-use,
necessary measures and monitoring and their assessm

According to article 10, only those activities ch@ performed in the different protection
zones, which do not endanger the quality or guanfithe water to be abstracted. Article 11
regulates and gives restrictions for activitiesbt performed in the inner protection zone,
article 12 for the outer protection zone and atitB for the hydrogeological protection
zones. Such activities are potential pollutionsrfragriculture, animal farming, industry, etc.
The detailed list of the prohibited activities retdifferent zones is listed in Appendix 5.

According to article 5 of th&overnmental Decree 121/1996 (VII.24.) on the edistiment
and utilization of public bathswater resources providing water for public bathgento be
protected and protection zones have to be delideated maintained according to
Governmental Decree 123/1997 (VI1.18.).

At last, but not at least, in addition to the abowatlined two major approaches on
environmental objectives (groundwater body statssessment and protections zones of
groundwater resources), the third major set of lasvseally specific to the sustainable
utilization of thermal groundwaters and is asse@tlawith re-injection.

According to article 21 of théct LVII of 1995 on water managemerthe utilization of
water, their load, the input of used and wastewait®o water bodies — after a necessary
treatment — can happen only in a way that doestimeiat the natural processes and the
guality and quantity renewal of the water reservaticle 15 explicitly states, that thermal
water abstracted solely for geothermal energyzatilon has to be re-injected. Further general
provisions of re-injection are given iBovernmental Decree 219/2004 (VII.21.) on the
protection of groundwaterqarticle 10: to prevent re-injection of contamingtimaterials
into groundwaters and to limit those activities @fhiwould cause the deterioration of the
good chemical status of the water body, or wouldna@ently increase the concentration of
contaminating materials, article 13: the re-injdctgroundwater does not contain any
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materials different from the originally abstractedater, and thus does not cause the
deterioration of water quality).

Governmental Decree 147/2010 (1V.29.) on the geheegulations related to the activities
and establishments serving the utilization, protect and mitigation of damages of waters
comprises the most important regulations concereedjection of thermal groundwater.

According to article 10, waterworks (wells) aimimgater production solely for energetic

purposes have to be planned in a way, that theration does not affect unfavourably the
discharge and temperature of thermal karstic sprilge thermal groundwater abstracted for
energetic purposes has to be reinjected to the aguiter after utilization.

According to article 11, thermal groundwater canubbzed for medicinal and other health
purposes, as drinking — and mineral water, for éalmgy, warm water supply in households,
heat production and generation of electricity. Bgrihe planning of utilization, a multi-
purpose (cascade system) operation and economier wae should be targeted. The
utilization of accompanying gases should be alsesiciered. During the construction of a
waterworks using thermal groundwater, the safeadiapof utilized water, especially their
reinjection has to be taken care of. Throughoutstlection of a potential surface reservoir,
environmental aspects and natural recharge pracésse to be considered. Thermal water
for household warm water supply can be deliverethépipeline system only if the water
meets the quality requirements of drinking watethé thermal water is a certified mineral-,
or medicinal water, than water treatment has todesigned on the basis of individual
analyses. Medicinal waters can be treated only bychnology that does not weaken its
healing effect.

In relation to reinjection, the provisions of tliiscree have to applied in licensing procedures
starting after the decree comes into force, eximepghose activities, which preliminary water
permit was already issued before (788). Operatiaadtr permits applied for after December
22, 2012 and their prolongation are under the sadpinis decree. An exemption can be
applied for those users, who abstract thermal watéely for energetic purposes from
groundwater bodies of poor, or declining quantigtiss (according to the assessment in the
river basin management plans) till December 2242@hd till December 22, 2020 in case
thermal water is exploited from groundwater boaiegood quality status.

However, due to recent lobbying from the agricdtussector, a recent legislation
(Governmental Decision 1002/2012 (I.11.) on the ew#ion of re-injection of thermal
water used for energetic purposes in agricultungolonged the deadline of compulsory re-
injection of Dec 22, 2014 till June 30, 2015 foertmal waters users for energetic (direct
heat) purposes in the agriculture sector. This gtem stands both for already existing and
planned wells. This decision does not change thadlde of December 22, 2020.
Furthermore, the decision requires preparing aestgin for the government till February 1,
2012 about the modifications of the related acts lagislations, with a special attention to
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the surface disposal of used thermal water and fmation of the different water permits.
The Government asks the Minister of Rural Developngeesponsible for water management
issues) to prepare a long-term concept of thernakmwutilization in the agricultural sector
considering sustainability, economic aspects, edl&isks and their timing till May 31, 2012.

Governmental Decree 220/2004 (VII. 21.) on the mction of surface waterss relevant
when discussing of releasing used thermal wateth@ut re-injection) into surface waters,
which may contaminate them, as thermal waters nuyan natural components (e.qg.
remnants of hydrocarbons, some metal compound&dlias ‘hazardous materials’ for
surface waters in the Appendix 1. The Decree dssusn details the waste water fine and
Appendix 2 provides its detailed calculation method

KvWM /Ministerial Decree 28/2004. (XIl. 25.) on thehreshold values of water
contaminating materials and on certain rules of timeapplication contains provisions on
the thresholds values of various contaminating nasein different fields. Chapter 34
specifies threshold values (allowed before inlat}case of thermal water utilization in 3
categories: medicinal, balneological, and energdine highest allowable threshold values
are provided for the medicinal utilization (thugpegriating its economic and public health
value), while lower values are allowed for balngotal and energetic utilization (e.qg.
allowed total dissolved content is 5000 mg/l fordmaal waters, 2000 mg/l for spas, and
3000 mg/l for energetic utilization). The allowedal load is 30 °C in all 3 categories (i.e.
this is the maximum allowed temperature at whichrriral water can be released at the
surface).

The last topic related to environmental constramt®lated to waste management during the
drilling of thermal water wells. The produced wag&sg. drilling mud, drilling devices) has to
be handled according to the provisions ofAlae XLIII of 2000 on waste management.

5) Technical requirements, recommendations and standds

Major technical standards related to the completbrboreholes and mining activity in
general are covered by thMining Act XLVIII of 1993. Mining activity can be only carried
out on the basis of an approved technological-djperglan (Act 278), which should be
prepared by taking the following aspects into cdesition: the rules related to technical
safety, health protection and fire-protection, thequirements of mineral resource
management, water management as well as enviroamaratection, nature conservation
and landscape protection. The content of the tdobiwal-operation plan is regulated by
article 13 of theGovernment Decree 203/1998. (XI11.19.) on the exacwdf the Mining Act
and it is approved by the mining inspectorate.

KvVM / Ministerial Decree 24/2007 (VI11.3.) on watesafety regulationgliscusses in details
all technical and safety issues related to actisiissociated with waterworks, such as drilling
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of wells, water treatment, establishment and operaif baths, etc. including their planning,
construction, operation, reconstruction, abandonpeto.

The scope of th&vVM / Ministerial Decree 101/2007 (X11.23.) on theules of intervention
to groundwater resources and guidelines to the lindy of wells covers all activities related
to the planning, execution and operation of produet reinjection- and monitoring wells, as
well as the rights and obligations of their teclahiesigner, constructor and supervisor.

During drilling a wide range of geophysical, tedalj and hydrodynamic measurements
have to be performed, which are listed in ApperidiXhese are the following:

« Geophysical logging: SP, gamma, resistivity, asitemithl measurements: neutron-
porosity, micro-resistivity, bottom-hole temperauacoustic, thermal logging, mud-
resistivity, magnetic susceptibility, etc.

* Technical measurements, e.g. checking of inner eiamand bottom, position of
screens, etc.

* Hydrodynamic measurements: flow and thermal loggingnax. yield (below 100 m —
bottom-hole temperature, below 500 m — continutwesnbal logging), well capacity
(at 80, 60 and 40 % yield), pressure gradients, etc

The Decree also contains the types and frequenayeaisurements to be performed which
are scheduled in the operational water permitsesdoy the water authority. There are
separate details on the examinations to be pertbmegarding mineral and medicinal wells.
In production and re-injection wells yield, welldtepressure, or operational water level and
temperature has to be measured and registereddaugdo the operational rules but at least
every day, preferably with a digital data acquisitisystem. Temperature, water level and
well-head pressure have to be measured and recordeel inactive wells serving water level
and water pressure observation at least once a.wdeke frequent measurement and
registration may be required in the operation ragon. In the frame of the monthly control
of active, continuously operating thermal wells,egiors have to determine well-head
pressure, operation water level and outflow tentpeeaof the operation time. In addition to
these regular tests, periodical examinations havebé performed before and after
maintenance and transformations, but at leastenyefour year. Some tests e.g. gas test have
to be performed in a frequency prescribed by aiapswasure.

A separate article (5/A) discusses thermal wellscakding to this, a thermal well has to be
equipped with a special well-head that makes ptesgite differential water abstraction
following the actual water demand, thus the ecorahand sustainable utilization of thermal
groundwater bodies. Thermal wells have to be aetfitwith devices that are resistant to
changes in temperature and aggressive waterssdthas to be considered to hinder scale
precipitations and make it possible to remove them.

KHVM Ministerial Decree 12/1997 (VIII.29.) on the ebassing of the produced and
supplied waterss relevant, because thermal groundwaters oftem laahigh gas content.
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According to article 1, the scope of the decreeecomall waterworks that are related to the
production, treatment, storage, transport and supplthese waters, which have to be
regularly controlled by the license-holder (in gvéve years in category “A”, in every three
years in category “B”, in every two years in catgga”).

A groundwater is classified as gas-contented, whiel dissolved hydrocarbon content
determined at a pressure of 1013 millibars and QQemperature in the following three
categories: class A: below 0,8 I/m3, class B: betw@,8-10 I/m3, class C: above 10 I/m3.

According to article 2, during the water permittipgpcedure, the license holder is obliged to
measure the gas content of the abstracted grouedvaairing the probe-tests, and if
necessary, to modify the water permits accordingly.

Article 3 summarizes the different de-gassing pdoces for the categories B and C. De-
gassing has to be performed in away, that it doésause the deterioration of water quality.

According to theEUM/ Ministerial Decree 74/1999 (XI1.25.) on the maral medicinal
factorsthe operator of the water supply is obliged to enguality check measurements at his
own costs in each 5 years in case these waterssackexternally, and in each 2 years if they
are also used internally.

6) Exploitations rights

According to article 6 of théct LVII of 1995 on water managemen(ground)waters and
their natural aquifers are in state property. Sinhyjl according to 38 of th&lining Act
XLV of 1993, mineral resources and geothermal energy are,eat tlatural place of
occurrence, in state property. As (minerals andjlggmal energy are exploited for energetic
use, they are transferred into the property of rtlieing entrepreneurs, who pays royalty
(208). Similarly the user, who abstract (thermafumdwater, has to be pay a water resource
fee. In this chapter the legal background of these fees is discussed in details, as being
directly related to exploitation.

According to article 20 of the Mining Act the radéthe mining royalty shall be 2 per cent of
the value of the exploited geothermal energy. Naimg royalty needs to be paid for

geothermal energy exploited from an energy caafier temperature not higher than 30 °C or
for the quantity of geothermal energy which utitiea rate exceeds 50% (such supporting
efficient utilization).

According to article 4 of th&overnment Decree 203/1998. (XI1.19.) on the exeéoutof
the Mining Actroyalty shall be defined in a self-assessment &iatl be paid to the account
of the central budget separated for this purposeti@ 34 defines the utilized quantity of
geothermal energy as the part utilized for the pses of energy generation of the quantity
exploited from the energy carrier with a tempematakceeding 30 °C. In this respect the
person using geothermal energy for medical, batimgodl, or water supply purposes on the
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basis of a water license, shall not qualify as aimg entrepreneur, even if the exploited
thermal water is used also for the purposes otargtary energetic utilization (i.e. heating of
a spa), therefore has to pay only water resoueésiee below) and no mining royalty.

Governmental Decree 54/2008 (lll.20determines the specific value of geothermal energy
and its calculation methodology. According to deti3, the value derived from the
geothermal energy — exploited for the purposeshef generation of energy — can be
determined as the multiplication of the amounthaf ¢xploited energy (E) (from a carrier of a
temperature at least 30°C) and the specific value.

According to the Annex 1/b of the Governmental ecrthe specific value — in case of its
direct exploitation together with the geothermatriea (‘thermal groundwater’) is 1650
Ft/GJ, whereas in case of the heat transfer mhbexiag recirculated in the Earth’s crust, the
specific value is 325 Ft/GJ. The amount of geotlaremergy exploited for the purposes of
the generation of energy must be measured by ttrepeaneur: temperature and amount at
the well-heads and the temperature of the energyecathermal water’) at the heat
exchanger outflow point. Based on this the explimtaof geothermal energy coupled with
water extraction:

E =V e (Twh-The) /2 « 0,004186, where

E = the amount of exploited energy in GJ

V = volume of exploited water (f

Twh = temperature at wellhead (°C)

The = temperature at heat exchanger outflow (°C)

Mining royalty in thousand Forints: E « 1650 / 1000

In case of the exploitation of the geothermal epesig@ the circulation of secondary heat-
exchanger fluids:

E =V ¢ (Twh-The)/2 « Tf, where

E = the amount of exploited energy in GJ

V = volume of exploited energy carrier at the weiad ()

Twh = temperature at wellhead (°C)

The = temperature at heat exchanger outflow (°C)

Tf = specific heat of the circulated fluid GJ/m3G

Mining royalty in thousand Forints: E « 325/ 1000

Article 15/A of theAct LVII of 1995 on water managememegulates water resource fee,

which the user is obliged to pay to the state affleramount of water used, or reserved in the
water permits for construction and operation. Adaug to article 15/C no water resource fee
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has to be paid after the amount of groundwatenjexied into the same aquifer. Water-
resource fee to be paid for the thermal groundwalbstracted solely for energetic purposes
can be reduced (max. to the extent of the wateures fee) by the amount to be spent for
construction of a re-injection well in the givenaye

Details of calculation of water resources fee ameerg in KHVM / Ministerial Decree
43/1999 (XI11.26) The water resource fee is based on the amourgeaf water, the basic fee
(defined in theAct on the State budgeyearly), and modification factors which aim to
distinguish between the “value” of the water:

VKJ =V (m3)* A (Ft/m3)* m* g

V: amount of used water

A: basic fee

m: modification number (non-measured water usenégsured water use: 1)

g: modification number according to the type oflizdition and water resource. In case of
thermal groundwaters the ‘g’ values are the follayvi

medicinal| public| drinking water | bath| other

medicinal water 1 5 5 5 10
thermal water 1 1 3 3 7.5
(>30 °C)

According to article 5, the amount of used watertle basis of which the water resource fee
is paid, has to be measured by a continuously miegscertified water clock which has to
be equipped at the well-head.

An important issue to be mentioned related to ataiion rights is related to the term of
“geothermal protection zone”, solely from which gezrmal energy can be exploited in
closed areas (> -2,500 mMihing Act Section 22/B Elaboration of the scientific and
technical content of the determination of the geotial protection zone is still an ongoing
process in the frame of recent modification of fwt XLVIII of 1993 on miningnd the
Governmental Decree 203/1998 (XI11.19.) on the eti@cwf Act XLVIII of 1993 on mining.

According to the recommendations in the case oloitghon of geothermal energy with
deep circulation of fluids, but without the abstrac of thermal groundwater, the protection
zone has to be outlined at that part of the subsarfwhere temperature change within 25
years is less than 10 °C. In those cases wherehgyaohl energy is exploited by the
abstraction of thermal groundwater (hydrostaticemesirs), the threshold values are
temperature changes less than 10 °C, and pressanges less than 1 bar within 25 years,
while in overpressured reservoirs only the tempeeealimit (less than 10 C) stands.
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7) Monitoring requirements

Water Framework Directivesets the standardized regulations at EU levelgfoundwater
monitoring of in Hungary. The cited regulations cem groundwater monitoring in general,
no specific sets of laws are related to the moimigpof thermal waters exclusively. Specific
requirements of measurements in thermal water vaedisdetermined iKvVM / Ministerial
decree 101/2007. (XII. 23.) on the rules of intehe to groundwater resources and
guidelines to the drilling of wellsee under chapter technical requirements), bsethee not
related to monitoring.

The basic need for monitoring is articulated in @@m/ernmental decree 219/2004. (VII. 21.)
on the protection of groundwatewhich says that the significant and permanentlglidieg
hydraulic head / groundwater level, and the sigaiit and steadily rising pollutant
concentrations have to be identified in the grousmgw bodies. In order to identify these
threats, the groundwater has to be monitored. Baseithe monitoring results the status of
the groundwater body has to be assessed regubatigt least in every 6 years related to the
river basin management planning.

Monitoring has to be performed according to thevigions of theGovernmental decree
221/2004. (VIl. 21.) on certain rules of river basi management The monitoring
programme has to be planned, elaborated and odarate way that is compatible with the
technical specifications and standardized methadspaocedures determined in article 21 of
WEFD in order to perform river basin management ipiiag effectively and reliably.

According to article 12 of th&vVM /Ministerial Decree 30/2004 (XI11.30.) on ceritarules

of examination of groundwatersthe decree changes in the quantitative and qtiaétstatus

of groundwaters have to be traced by monitoring ithe@udes an observational network that
detects the quality and quantity status of groundigainfluenced by natural processes and
diffuse human effects (aerial monitoring). In addit it also includes a monitoring that
supports the knowledge on the effects of point-hkenan activities influencing the quantity
and quality of groundwater (environmental impachitaring).

According to article 14 the detection and monitgristations of groundwater body
monitoring have to be recorded in the river basianagement plan. The water body
monitoring consists of a quantitative and a quiiéa monitoring including chemical

surveillance and chemical operational monitoring.

The quantitative monitoring provides informationoab long-term changes in groundwater
level and hydraulic heads, as well as changesaiigphning discharges. The quality monitoring
outlines a coherent and comprehensive picture @muality status of groundwaters and their
effects on drinking water reserves and terresg@lsystems. In the case of transboundary
aquifers, the density of the monitoring points dhe frequency of observation have to be
determined in a way that they are appropriateHerihventory and control of the impacts of
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abstractions in the neighbouring countries, as waglfor the determination of cross-border
groundwater flow paths and discharges.

Annex no. 3. of the decree gives details aboutcspen the establishment of the different
groundwater body monitorings. According to thise thpatial density and frequency of
observation of transboundary groundwater bodiesthdse determined in the way that it
should be suitable for a reliable review and cdndrochanges in the hydraulic head due to
water extraction and / or inlet as well as for thetermination of the zone-budgets and
groundwater flow direction crossing the border (@kse at transboundary issues).

Based on this legislative framework the groundwatenitoring system in Hungary consists

of two sub-systems. One of them is the so calledlanonitoring that belongs to the sphere
of the state and local governments and it is dedaaihd dense proportionally to the rate of the
public interest.

The areal monitoring systemincludes the following elements:

* monitoring systems continuously operated by govemal organizations under the
auspices of the Minister of Rural Development. Ehasclude thequantitative
monitoring systems, such as observing unconfinedcamfined groundwater, karstic
and thermal water pressures and water levels,gpnonitoring systems, monitoring
regarding the quantity and quality of surface watelated to groundwater bodies.
These monitoring systems also include regular nreasents regarding to ttrguality,
and monitoring systems implemented for special agi®ns of a certain area
including strategic water reserves,

» other monitoring systems continuously operated therostate organizations (e.g.
groundwater level monitoring system operated by@kelogical Institute of Hungary,
Soil Protection Information and Monitoring Systempecated by the plant and soil
protection services, maintained by the MinistryRaofral Development)

e monitoring of quantitative and qualitative statué groundwater in the public
administration area of the settlement performethieymunicipal local governments

» periodical surveys performed by government bodissientific institutes and
organizations and expedition surveys.

The other sub-system of the national monitoringtesys includes measurements and
observations performed by environmental users. Measents performed by waterworks,
monitoring in connection with operation of induatrfirms, waste deposition, drinking water
reserves, mineral- and medical water usage, andted related to water resource protection
are ranked undehe environmental impact monitoring. According to a special regulation
remediation monitoring systems in contaminated, maerently damaged areas and
measurements performed in the surroundings of @nis®urces and polluted areas are also
part of the environment impact monitoring.
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For the assessment of the status of groundwateefaelated to the provisions of the Water
Framework Directive, all elements of areal moniigriperformed by the state, and

environmental impact monitoring performed by theergsare necessary. The monitoring
assessing the status comprises not only the chhsgiantitative and qualitative observations,
but data related to the use of the subsurfaceungiwater aquifers whether they cover natural
elements (e.g. groundwater dependant ecosystemsjano-made processes (e.g. sludge
deposition).

Based on théct XLVI. of 1993 on Statisticsdata supply of the operators complements the
regular monitoring measurements. In the frame ef National Statistics Data Collecting
Programme - according to tl@overnment decree 288/2009. (XII. 15.)statistical data
supply for water management purposes, survey aatysas is obligatory for regional and
municipal waterworks, cities or locations havingiindual waterworks and other enterprises,
institutions and organizations who provide watg@y or sewage-disposal and treatment for
the public. In the frame of the obligatory statiati data supply, user have to measure
parameters as listed in Annex 3 of K&ViM Ministerial decree 21/2002 (1V.25)

However the reporting to the European Commissioesdaot require all individual data,
therefore representative monitoring stations westerthined for groundwater bodies,
transboundary aquifers and protected areas. Thienahtmonitoring report sent to the
European Commission on March 22, 2007, altogeth&003 monitoring stations and
observations were listed, which officially form paf the EU-WFD monitoring program.
The monitoring program of the River Basin Manageti@ans was also established on this
document. The document is a legal obligation towal®e EU for the performance of the
monitoring program.

The EU-WFD monitoring program is performed by th2 degional Directorates for
Environmental Protection and Water Management tBe rdgional Inspectorates for
Environment, Nature and Water, the Geological fastiof Hungary and the selected users.
The selected users (waterworks, spas, etc.) hgperform measurements on their own wells
(except for those situations, when they were prshomeasured by the Water Management
Inspectorates). Data collection and control istdek of the Directorates for Environmental
Protection and Water Management, with the contidou¢if necessary) of the Inspectorates
for Environment, Nature and Water (as authoritystinstance).

8) Reporting requirements

According to theMining Act XLVIII of 1993 (article 4) geoscientific data in general gained
during the preliminary survey of exploration hawelie sent to the Hungarian Office for
Mining and Geology. Article 25 states that the mghentrepreneur has to send annually the
geological data obtained in the course of the ngiraativity to Hungarian Office for Mining
and Geologywhich operates the National Archive of Geologicagophysical and Mining
Data. Concerning the publicity of data, informatikmn the site of prospection, the amount
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and of the annual production and the holder of ¢wploration right are public. Data
concerning technologies, exploration and explatatnethods, logistics, know-how supplied
in the closing report and resource assessmenbafelential during the period of the license

Handling of data related to water management iglaggd in separate sets of laws.

Government decree 178/1998 (XI. 8tates that a water management information syséam h
to be set up and operated in order to gather, psoaged serve data for the water management
tasks performed by the state and local governméstsvay and details are regulated in the
KHVM / Ministerial Decree 23/1998 (XI.6.) on the wer management register of the water
inspectorateswhich states that groundwaters and their resesvais well as related water
reserves, their quality and quantity data are platthie national water registration system. The
registration has to contain all associated hydrtmggcal, hydrological, technical data as well
as relevant economic and legal facts and figurese. @ases of the register are data fixed in
the water permits. According to article 8, the @mgpon and maintenance of the water
registers is the task of the Regional Directordt@sEnvironmental Protection and Water
Management. Water reserves have to be updateccaasbsessed at 5 years, while changes in
the water budgets related to the water use habe &valuated continuously, but at least once
a year.

Documentation and data supply obligations of coteplavells are discussed under article 8
of KvWM / Ministerial Decree 101/2007 (XII.23.) orthe rules of intervention to
groundwater resources and guidelines to the dritjirof wellsA hydrogeological report has
to be prepared in case the abstracted water is fanous, karstic or fissured aquifer, and the
amount of exploitation/reinjection exceeds 1,9day, as well as for monitoring wells, if the
well is representative for a given groundwater bady is part of the regional monitoring
system. The hydrogeological report has to be pegbéry the constructor of the well; its
content is defined in Appendix 2. It should contdire basic data (cadastral number,
coordinates, locality, etc.), drilling technologygological log, casing and screening depths,
operational data, flow curve, etc. The report amdlected by the Inspectorates for
Environment, Nature and Water, who are obliged dndsa copy of the hydrogeological
report to the Regional Directorate for Environmémeotection and Water Management as
well as to the Geological Institute of Hungary.

According toKvVM /Ministerial Decree 30/2004 (XI11.30.) on cexin rules of examination
of groundwatersall data related to monitoring are maintained stoded by the Inspectorates
for Environment, Nature and (see also under chdptenitoring requirements”).

According to article 22 of th&UM / Ministerial Decree 74/1999 (XII.25.) on natat
medicinal factorsthe National Health Office maintains the registértiee mineral and
medicinal waters, as well as balneological centres.
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Appendix 1 of theKvVM /Ministerial Decree 30/2004 (XI1.30.) on cerita rules of
examination of groundwatersprovides a list about data and information thas bha be
collected continuously for characterization of grdwater bodies, such as location of water
abstractions, utilization aspects, chemistry anohperature of exploited groundwater,
depression areas related to water abstractionjtyjuaid quantity of re-injected waters,
potential contaminations on the recharge areas.

9) Transboundary issues

Hungary has seven neighbouring countries of whidbvedia, Austria, and Slovakia
(Transenergy partners) are all EU Member stategh Vil neighbouring countries (in
addition to Transenergy partner countries Roma@iaatia, Ukraine and Serbia) Hungary
has valid bilateral agreements.

The oldest bilateral agreement is wAlustria: “Agreement between the People’s Republic
of Hungary and Republic of Austria in associatioithwegulating transboundary water
management issues”, which entered in force on 31Jy1959 (announced in declaration no.
32 of 1959 of the Council of Hungarian People’s iR#jg). The scope of the agreement
encompasses border waters and waters within 6 kra #oeach direction from the border,
and deals only with surface waters and does nalfgpeny questions related to groundwater
management. A permanent Austrian-Hungarian Watenagament Committee is set up,
which holds a meeting once a year.

With Slovakia a bilateral agreement on transboundary water manaigiebecame into force
by the Decision of Council of Ministers 55/1978.1i(X10.). The agreement focuses on
surface waters, but also encompasses groundwatdbycthe state border. A permanent
Czechoslovakian-Hungarian Water Management Comenigtset up, which holds a meeting
once a year. The update of the agreement is ongirggdition to this bilateral agreement,
Governmental Decision of 2093/1999. (V. 5.) on teneral cooperation between the
Republics of Hungary and Slovakia on environmeatal nature protection discusses general
aspects of protecting the environment and its etgsn@uch including water), but no specific
water- or groundwater relate points are included.

The water management issues between Hungary Slodenia are governed by the
Agreement among Slovenia and Hungary on the Watanagement (Governmental decree
41/2001 (l11.14.). On the basis of this agreemeReananent Slovenian — Hungarian Water
Management Committee was establishing. Agreed $apmude:

» surface water and groundwater reserves,
» protection and defence against the harmful effectgater,

» the use and exploitation of water,
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» protection against pollution and irrational usewaiter, examining the quality of
waters at State borders,

* examination of the effects of interventions onéneironment,

» research, design, implementation and exchangdafmation relating to previous
points.

The thermal groundwater issues were opened in BEling.

In general terms of transboundary water managemeht,scattered references are found in
different sets of laws and no integrated approacketailed specifications are provided.

According to article 4 of th&overnmental Decree 221/2004 (VII.21.) on certainles of
river basin managementin the case of transboundary aquifers, river basanagement
plans have to be prepared in co-operation witm#ighboring countries. It has to be ensured
that the status of water does not change disadyantzly at the state borders and to ensure a
good status of waters as a result of mutual measure

Article 2 of the KvwWM /Ministerial Decree 30/2004 (XI11.30.) on cerita rules of
examination of groundwaterstates, that in case of transboundary aquifersigdation of
groundwater bodies should be harmonized with thievamt country, involving the
Geological Institute of Hungary. According to Annea. 3. the spatial density and frequency
of observation of transboundary groundwater botesto be determined in the way that it
should be suitable for a reliable review and cdnirochanges in the hydraulic head due to
water extraction and / or inlet as well as for ttetermination of the zone-budgets and
groundwater flow direction crossing the border.

10)Conclusions

As there is no complex EU legislation regarding tiiézation of geothermal energy, each
member state elaborates its national legislatioganding the complex protection and
management of groundwater resources based on dwsipns of the Water Framework
Directive and considering the geological-hydroggalal-environmental conditions of the
country.

The regulation framework of geothermal energy zsitiion is rather complicated in Hungary;
regulations and licensing procedures are sharedhéymining, energetic, environmental
protection and water management sectors. Despige dbntinuous efforts to legal
harmonization, a number of contradictions exist mgnahem which, together with the
complicated licensing processes, make the work sgfrai and potential investors fairly
difficult. Therefore a uniform legislation of geettmal energy utilization would be
indispensable. Some existing discrepancies andayephe following:
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1. Themonitoring of thermal water wells, their production is higlagficient, therefore the
countrydoes not have an up-to-date and exact registen the abstracted amount of thermal
water. Based on the quantity status assessmem¢mwhal groundwaters and modeling results,
experts estimate much higher abstraction values teported by the users. It would be
essential to check whether all operating thermalsvaee appropriately equipped with water
measures, as required by tkeVM / Ministerial decree 101/2007. (XII. 23.) dretrules of
intervention to groundwater resources and guidditeethe drilling of wells.

2. The legislation related towater managementand environmental protection puts
emphasis on achieving and maintaining the goodustaff groundwaters (quality and
qguantity), in line with the Water Framework Diretiand prioritizes balneological utilization
(article 15 of the Act LVII of 1995 on Water Managmt), consequently there are several
discriminations regarding energetic utilization. This includes the higher allowed threshold
value of contaminants of thermal waters releasethatsurface in case of balneological
utilization. Legislation concerning the protectiohsurface waters against pollution (in this
case the natural high dissolved content and marenpadlution from the inlet of used
thermal water) groups the utilization of thermalteva into 3 main categories and defines
different threshold valueK{¢VM /Ministerial Decree 28/2004. (XIl. 25.) on thaeshold
values of water contaminating materials and on aertrules of their application).
Balneological centres using medicinal waters (tfrmaters with proven healing effect)
belong to the first category, where their outstagdeconomic and public health value is
prioritized and environmental protection aspects saubordinate, therefore threshold values
are higher. Utilization in thermal spas (“wellnessithout healing effect) belongs to the
second category. In the third category, when ohé/ heat content of the thermal water is
used (direct heat purposes) the contaminationeofdter is not possible, as it is utilized in a
closed system and its re-injection is otherwise maisory(Article 15 of theAct LVII of 1995
on water managemeénthe allowed threshold values are the lowest.

Waterworks using thermal water are obligedotty waste-water fing (details are given in
the Governmental Decree 220/2004 (VII. 21.) on the guton of surface wateysThe aim

of the waste-water fine is to encourage the useafoeconomic and environmental-friendly
utilization of water resources. However the différation in the threshold values — on the
basis of which the waste water fine is defined -omagnthe main utilization groups (see
above) is discriminative regarding energetic wiian. Furthermore, in the case of a cascade
system, when following direct heat utilization tmed water is used for balneological
purposes too, the user pays a lower rate of waaterviine (related to the higher thresholds
set up for balneological utilization), and is notded (just in contrary forbid!) to re-inject. It
is clear that this legislation does not promoténjeetion, which otherwise would be essential
for the sustainable management of thermal waterves.

The other discriminative example of thermal grouatiw exploitation for energetic purposed
comprisesmultiple taxation (water resource feeAct LVII of 1995 on water management
mining royalty-Government Decree 203/1998. (XI1.19.) on the exacwdf the Mining Agt
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The person using geothermal energy for medicahdmdbgical, or water supply purposes on
the basis of a water license has to pay only watsyurce fee and no mining royalty, even if
the exploited thermal water is used also for theapses of a secondary energetic utilization
(i.e. heating of a spa). However both water-resefee and mining royalty has to be paid for
the thermal groundwater abstracted solely for estergourposes (with the given exemptions
when the water resource fee can be reduced (maketextent of the water resource fee) by
the amount to be spent for construction of a reeitipn well in the given year)

3. The exclusive usageof a permitted groundwater reservoir of the appiicis not
guaranteed. Therefore the reservoir can be used by severalpetitars and projects
(sometimes from different fields of interest, ehydrocarbon and geothermal exploration,
geological storage of carbon-dioxide, etc.).

4. The legislation is slightly ambivalent regardilgyotection zone$: while the delineation

of the geothermal protection zone (mostly assesiagquantitative status of the reservaoir,
e.g. pressure field) is in the mining legislatitre protection zone of water resources (mostly
from a qualitative point of view) is under enviroental legislation. However the legislation
about the specification of the geothermal protectione (equivalent of the mining plot in
case of exploitation of geothermal energivining Act XLVIII of 1993%ection 22/B) is still
under elaboration.

5. While the protection dhermal groundwater from a qualitative point of view is regulated
in details (see protection zones against pollutaatsording to Governmental Decree
123/1997 (VI11.18.) on the protection of watesources)its quantitative protection is rather
deficient. Governmental Decree 219/2004 (VII.21.) on the mtd@ of groundwaters
defines theabstraction limit value (Mi), and Governmental Decree 221/2004 (VI1.21.) on
certain rules of river basin managemegives provisions about its establishment for
groundwater bodies, however it has not been deteanduring river basin management
plans. A few “good practices” exist (e.g. Lake Héuransboundary thermal groundwater
body Mura-Zala in the frame of T-JAM project — seedetails in the management report),
where based on local studies requirements wereidq@dvior the quantitative protection of
thermal groundwaters.

6. A major deficiency in legislation (and water ragament) is in the field af-injection.

As re-injection into porous reservoirs (from whéne major part of thermal groundwater is
abstracted for direct heat purposes — mostly giaesdgs and other agricultural utilization on
the S-ern part of the Great Hungarian Plain) stilbes a lot of technological and reservoir
management concerns, only a few re-injection welist and operate. However re-injection
would be compulsory for these users according ¢oatfticle 15 of théct LVII of 1995 on
water managemenivho are unable to construct them in the lack girapriate financial
incentives. Despite th&overnmental Decree 147/2010 (IV.280dGovernmental Decision
1002/2012 (1.11.)provide various extensions of deadlines for thealdsthment of re-
injection wells, the problem itself is not solvgdst postponed. Various expert opinions
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(including the one of the Geological Institute ofurdary) suggested a differentiated
legislation concerning the variable hydrogeologicahditions at different parts of the
country.

Thermal water production data clearly show, tha dverwhelming majority of thermal
water abstraction is related to balneology andkiinmy water supply, where re-injection is
forbidden. Differentiated registration of the adtwater-use is not solved (e.g in the case of a
water permit for balneological utilization, it i®tregistered how much water is used for
“only” heating purposes). Energetic utilization mout re-injection cannot be blamed itself
for the poor quantity status of some thermal grovatdr bodies. Economic water use is a
must for all sectors utilizing thermal groundwater!

7. The maximum size of aoncessional areas not determined; following international
practice it should be limited as max. 50%m

8. It is not clear how the procedure of getting atew permit fits into the procedure of
concession(in cases of exploitation of geothermal energyhwilie abstraction of thermal
water from a depth below -2,500 m). The concessiooatract is valid for max. 35 years
(and can be prolonged with another 17.5 years),elewit is not clear what happens if
conditions — on the basis of which the water pemais issued — change, especially regarding
the amount, the abstraction limit value (Mi), omtaimination limit values of the available
water resources which requires the modificationthdvawal of the water permit (according
to KHVM / Ministerial Decree 18/1996 (VI1.13.).

9. Legislation considersoncessional blocks / geothermal protectiomones as a “closed
units” where after detailed investigations certaativities are permitted, however does not
(cannot) give provisions how to handle possihteractions deriving from activities outside
of them, e.g. effect of a new thermal groundwatestraction nearby. The -2,500 m horizon
(depth boundary for concession) is an artificiakonot clear how interactions within the
same reservoir below and above it can be handlgé@aamuated.

Furthermore, the spatial relationship between acessional block and a geothermal

protection zone is not clarified either, in an erte hypothetical situation (when the

production well is drilled close to the edge of tmncessional block), its protection zone

(which is outlined on the basis on hydraulic madellof temperature and pressure changes)
may partly fall outside of the concessional blaslelf.

It is not clear either, what happens if a large rAutic system is shared by several
concessionaires.

In relation with possible interactions, the relasbhip of other competitive sectors (e.g.
hydrocarbons, geological storage of carbon-dioxide)ot clarified either. The Mining Act
handles hydrocarbon and geothermal similarly (aml finining). Potential conflicts include
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overlapping of the concessional blocks (for hydrboas, the entire area of the country is
closed).

10. As the installation of the closed-loop heat pamhallower than 20 m does not require a
permit, the register of the existing Hungarian hmanps is largely based on estimations and
does not give a reliable picture of the heat-punapket.

7.1.5 Regulation

Regulations related to mining

Act XVI of 1991 on concession

Act XLVIII of 1993 on mining

Governmental Decree 203/1998 (XI11.19.) on the etx@cwf Act XLVIII of 1993 on mining
Governmental Decree 267/2006 (XI11.20.) on the HuageOffice for Mining and Geology

Governmental Decree 54/2008 (111.20) on the detaation of the specific value of mineral
resources and geothermal energy and the methodlwé alculation

Governmental Decree 103/2011 (VI.29.) on the coxplénerability and impact assessment
of the natural occurrences of mineral resources gadthermal energy

Regulations related to energetics

Act LXXXVIII of 2003 on energy tax

Act XVIII of 2005 on district heating

Governmental Decree 157/2005 (VI111.15.) on the atien of Act XVIII of 2005 on district
heating

Act LXXXVI of 2007 on electric energy

Governmental Decree 273/2007 (X.19.) on the exatudf certain regulations of Act
LXXXVI of 2007 on electric energy

Governmental Decree 389/2007 (XI1.23.) on the cdsguy acceptance system and feed-in
tariffs of electricity produced by energy gainednr renewable energy resources and waste,
as well as the co-generated electricity

GKM/Ministerial Decree 110/2007 (XII.23.) on thelamdation method to determine the
guantity of the useful heat and the co-generatedtetity

Regulations related to environmental protection

Act LIII of 1995 on the general rules of environratprotection

Act XLIII of 2000 on waste management
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Governmental Decree 219/2004 (VII.21.) on the e of groundwaters
Governmental Decree 220/2004 (VII. 21.) on theguton of surface waters
Governmental Decree 221/2004 (VI11.21.) on certailes of river basin management

KvWM /Ministerial Decree 28/2004. (XIl. 25.) on thiéareshold values of water
contaminating materials and on certain rules ofitlag@plication

KvVM /Ministerial Decree 30/2004 (X11.30.) on cartaules of examination of groundwaters

KvWM /Ministerial Decree 33/2005 (XII.27.) on thednainistrative service fees of
environment, nature protection and water authositie

Governmental Decree 314/2005 (XI1.25.) on the ke process of environmental impact
assessment

Regulations related to water management

Act LVII of 1995 on water management

KHVM / Ministerial Decree 18/1996 (V1.13) on thentents of the application form and its
annexes to be submitted for granting the water germ

Governmental Decree 72/1996 (V.22.) on the impl¢atien of authority powers in water
management

Governmental Decree 121/1996 (VI1.24.) on the diflalment and utilization of public baths

KHVM /Ministerial Decree 12/1997 (VI111.29.) on thegassing of the produced and supplied
waters

Governmental Decree 123/1997 (VII.8.) on the pridacof water resources, potential water
resources and water establishments supplying drqhater

KHVM /Ministerial Decree 23/1998 (XI.6.) on the eamanagement register of the water
inspectorates

KHVM /Ministerial Decree 43/1999 (XI1.26.) on thalculation of the water resource fee
EUM/ Ministerial Decree 74/1999 (XI1.25.) on thetmal medicinal factors
KvVM /Ministerial Decree 24/2007 ((VI1.3.) on theatdr Safety Regulations

KvVM /Ministerial Decree 101/2007 (XI1.23.) on tpeofessional requirements about the
intervention into the groundwater reserves and watell drilling

KvWM /Ministerial Decree 30/2008 (XI1.31.) on thechnical regulations related to the
activities and establishments serving the util@atiprotection and mitigation of damages of
waters

Governmental Decree 147/2010 (1V.29.) on the gdmegulations related to the activities
and establishments serving the utilization, protecand mitigation of damages of waters
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Governmental Decision 1002/2012 (1.11.) on the ¢tem of re-injection of thermal water
used for energetic purposes in agriculture

Special regulations related to heat pumps:

Governmental Decree 264/2004 (1X.23.) on the takiagk of waste deriving from electric
and electronic gadgets

KTM /Ministerial Decree 10/1995 (1X.28.) on the mommental protection product fee and
the execution of Act LVI of 1995 on the environaleptotection product fee of certain
products

GKM /Ministerial Decree 96/2005 (X1.4.) on the réafions of certain building processes
concerning special buildings falling within the goatence of the mining inspectorates

TNM /Ministerial Decree 7/2006 (V.24.) on the deteration of energetic features of
buildings

The mining legislation still lacks the regulatiohtibe geothermal protection zone.
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Table 6. Exploitation of geothermal energy resosi(¢tungary).

Open loop systems with no, or partial injection |

T N —

| Based on mining authority permission above 2! m {open area) and in the frame of concession below 2500 m from the surface (closed
lm; WITHOUT ABSTRACTION OF THERMAL WATER
\water licence Is required in all vases when utilization of geethermal energy is combined with the abstraction of thermal grouindwater (irrespective ‘
of depth)
| Planning (preliminary) water permit (defines general water management objectives and basic technical parameters of the planned activity and
(determines the amount of water to be used in the future)

‘thermal groundwater abstraction exceeding 5 million m3 fyear, or re-injection of 3 million m2fyear for the generation of clectricity or direct heat,

‘Expiaitation from karstic aguifers > 500 maiday (5,8 Ifs), or > 2000 m3/day (23 |/s) from intergranular aquifers irrespest of power generation
‘ or direct heat purposes

For gecthermal power plants = 20 MW for those ones which are established within the protection zone of mineral-, medicinal-, or drinking water

| resources, of on nature protection areas.

-tecﬁr:ﬂ_cal-saféty i_ioens_ing 6f"c}eep ci-rill_ingsi)y_the Reg_lomal Min_ifg -\nspectora_te

Canstruction water permit is necessary for drilling, reconstruction, or abandonment of a well

Groundwaters and their reservoirs, as well as related water reserves, their quality and quantity data are part of the national water
registration system, which is based on data are fixed in the water permits. Register is prepared and maintained by the Regional Directorates
far Environmental Protection and Water Management. and has to be re-assessed at 5 years. while changes in the water budgets
cortinueusly. but at least ance a year

A hydrogeological report has to be prepared by the constructor of the well in case the abstracted water is from porous, karstic or fissured
aquifer, and the amount of exploitation/reinjection exceeds 1,5 m3/day and sent to the Inspectorates for Environment, Mature and Water,

Down to a depth of 20 m, GSHP requires no permit and no licenses, Irrespective of the depth, water license is required for the utilization of geothermal energy, combined with the abstraction of thermal
however this does not free the entrepreneur from obtaining other necessary | groundwater

1 i In clesed areas (> 2500 m) geothermal energy can be exploited solely from the gecthermal protestion zone.

The operation water permit autherizes for the execution of water use within the given periad,

Water-resaurce fee and mining royalty has to be paid for the thermal grounciwater abstracted salely for energetic purposes (with the given
exemptions when the water resource fee can be reduced (max to the extent of the water resource fee) by the amount to be spent for
construction of a re-injection well in the given year). . : :

| Athermal well has to be equipped with a special well-head that makes possible the differential water abstraction following the actual water

|gemand,
The thermal groundwater abstracted for energetic purposes has to be Waterworks (wells) aiming water prodction solely for energetic
reinjected to the same aquifer after utilization purposes have to be planned in a way, that their operation does not
i threaten the erwiranmental objectives (good quality and quantity
Time limits are set for operational water permits concerning reinjection status of groundwater bodies) '
(various extensions of deadlines for the establishment of re-injection wells). . :

rillmg of Ils, water 1rerll, blishment and alicnof baths, ete. including their planning, construction, operation,
reconstruction, abandonment are regulated in details
types and frequency of measurements to be performed -are scheduled inthe operational water permits

| Monitaring of groundwater, qualitative and quantitative status (related to WED river basin management plans) |
The concessional contract is valid for max. 35 years (and can be prolongated with ancther 17.5 years)

The water permits can be modified both by the applicant and by the inspectorate in cases corditions — on the basis of which the permit was

issued — have changed. especially regarding the amount, the abstraction |imit value (M), or contamination limit values of the available water
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8 Legislation overview Slovakia

1) Geothermal installation and utilisation classificaton / parameters

Geothermal water

In Slovak legislation two terms having the same mreg (“geothermal water”, “thermal
water”) can be found, though more frequently usetthé term “geothermal water”.

The term“geothermal water” can be found in Water Act (Act No. 364/2004 Colh. Water
and in amendment to Act of the Slovak National QGaludo. 372/1990 Coll.) where the term
is explained as a part of the groundwater thatazdras a media for accumulation, transport
and exploitation of earth’s heat from rock enviremn

The term“thermal water” is defined in the Geological Act (Act No. 569/20Coll. on
Geological Works) with similar definition as aboa® “Natural thermal water is ground water
that is heated by the action of the earth's hetitarrock environment with a minimum water
temperature at the point of seepage 20°C”.

Competences of governmental authorities

The competence of governmental authorities in threnection to geothermal water (ground
water) prospection and development of the facdiiad the law regulations:

e Ministry of Environment — Geological Act. 569/20@0oll., Mining Act. 44/1988
Coll. — Prospection and research in geologicalytyeological, geothermal problems
and other research related to geology,

* Ministry of Environment — Water Act.372/1990 CallWater (surface, groundwater)
utilization, disposal, quantity, quality, protectiproblems and objects,

* Ministry of Environment — EIA 24/2006 Coll. — ensitmental impact assessment,
besides other issues - water (surface, groundwatérzation, disposal, quantity,
quality, protection problems and objects,

* Inspectorate of Spas and Springs under the Ministriiealth — Balneology Act.
538/2005 Coll. and Decree 100/2006 Coll. of the istiy of Health- Geothermal or
mineral water with classification as healing watévery discovery of geothermal
water or water with certain parameters has to perted to Inspectorate of Spas and
Springs under the Ministry of Health,

* Ministry for Construction and Regional DevelopmerBuilding Act. 50/1976 Coll. —
Development, building and construction of the fities,

* Ministry of Economics — Act. 755/2004 Coll., ActO%2009 Coll., Act. 656/2004
Coll., Act. 657/2004 Coll. — energy regulationsatand electricity productions, price
regulations, energetic utilization of geothermatava
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2) Research / exploration rights

Research and evaluation of geothermal water isopadd by hydrogeological research.
Technical works (e.g. wells, drillings) that serfeg obtaining geological information, are
considered as geological works (as understoodd¥#ological Act. 569/2007) as well.
Hydrogeological (geological) research can be peréat only by subjects that are authorized
by Ministry of Environment of Slovak Republic (MZR).

Hydrogeological (geological) research is controliedgulated by Geological Act. 569/2007
and Decree 51/2008 of the Ministry of Environmemd @an be performed based on approved
project.

Geological Act defines “special (selected) geolabworks”, which includes the exploration
of ground water in order to determine and verifye tgeological conditions for the
establishment and operation of facilities for indas$ exploitation of geothermal energy. This
kind of exploration is possible only on “the prostien area (exploratory territory) — issued

(or cancelled) by Ministry of Environment.

The prospection area is issued under certain dondit- e.g. prospection time schedule (time
limitation), size of the area, payment (retribujidor size of the area, no overlap with other
prospection area for the same purpose and other.

Conditions during the exploration if the drillingovks are present:

e permission from the landowner is required to exetlé works on his ground

» the consent (approval) from infrastructure autlhesit(companies) with
statement of no interference with infrastructurésnggas, oil, electricity,
water supply companies, etc.) is required

* hydrodynamic test less than 5 days requires noipsion for water disposal
from the test hydrodynamic test more than 5 dagaires a permission from
Regional Environmental office for water disposainfrthe test

If hydrogeological or geological research findss@divers) the groundwater that exceeds one
of the parameters:

* Temperature more than 20 °C
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e TDS more than 1,000 mg/I
» CO;, content more than 1,000 mg/l
* H,S more than 1 mgl/l,

reporting (notification) to Inspectorate of Spas and Springder the Ministry of Health is
obligatory (based on Act 538/2005 Coll., on natural healiradens, natural healing spas, spa
sites and natural mineral waters).

3) Environmental Impact Assessment: requirements / proedure

Environmental Impact Assessment is based in A@Q@8 Coll.

EIA is in effect based on aims of the business plaglaboration of EIA required (or no
elaboration required). Competences for executionthe Act.24/2006 depend on the
localization and extent of the business plan.

Aim — drilling the geothermal exploitation wells theen 300 - 500 m deptlBefore the
permission for drilling in designed location, apypabprocess (inquiry / screening processing)
is required under mining authority.

Aim — drilling the geothermal exploitation wellsev500 m depthBefore the permission for
drilling in designed location, the elaboration dAHS compulsory and is treated under the
mining authority . In Slovak geological conditiortsis concerning practically all of the
geothermal wells.

Aim — building of the geothermal power plant or tieg system facility with the power less
than 5SMW or for activities not listed in the Act/2806, appendix 8efore the permission
for building the investor is obliged to requese thlinistry of Environment for decision
whether the intention for building the facility afits ecosystems. The Ministry issues a
written decision if EIA is required or not. Aim -witding of the geothermal power plant or
heating system facility with the power between 5MW 50 MW .Before the permission for
building approval process (inquiry / screening pssing) is required. Decision maker —
Local Environmental office or Regional Environméntdfice. Building of the facility is
treated under the energy industry.

Aim — building of the geothermal power plant or teg system facility with the power over
50 MW. Before the permission for building the elaboratmhnEIA is compulsory and is
treated under the energy industry. Decision makinistry of Environment.

4) Environmental objectives / constraints
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Two possibilities for disposal of cooled geothermvalters.

* Reinjection
* Discharge into surface water

Reinjection to aquifer
Treated as disposal of waste water into the groateivbased on Water Act 364/2004

Coll.
Permission for disposal from Regional Environme(Qitice

The chemical composition of disposed and cooledhgemal water changes
in presence of inhibitor. Regional Office for thenvifonment gives an

assessment on inhibitor effect.

Reinjection of cooled geothermal waters back to gtracture affects sustainable pressure
conditions and steady recharge of the structureli@p (progression of the cooled down
font) from reinjection well to exploitation well igerified by modelling.

Discharge into surface water

The cooled geothermal water disposed into surfaatemrecipient has to
be adapted/modified (chemical composition and teatpee) to avoid
negative effect to the environment of the surfaagewbody (surface flow)
Limiting values are published in Regulation of tAevernment 269/2010
Coll. defining demands on waste and special watgrodal to the surface
water body (surface flow)

Water Act 364/2004 821 (permission for water uditian on special
purposes) and 836 (waste water disposal and speei@r disposal to
surface water body (surface flow flow)has to bdilfatl

Thermally used water are treated as an industrestevwater, based on
Regulation of the Government no. 269/2010 Collmmision limits are
listed in Appendix 5

Permission for disposal from Regional Environmefitice

The discharged water cannot exceed the long tedicators like for
dissolved solids, heavy metals, chlorides (200 y)ngginperature 26 °C
Regional Environmental Office— in permission statemditions under
which the geothermal water can be discharged —uémecy of
measurement of temperature, quantity of the diggthwater, frequency
and the range of chemical analyses

5) Technical requirements, recommendations and standds
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In drilling and exploration — general law regulatiare set in Geological Act. 569/2007 Coll.,
Mining Act. 44/1988 Caoll.

In geothermal utilization technical standards - flee heat pumps the standards are set in
Slovak Technical Standards class 14 (http://wwweshske-normy.sk/trida-14). Standards

are concerning different aspects of heat pumpliattan.

Selection of basic Slovak Technical Standards:

Standard Label ||[Number :zzheeOf English description Slovak official name
Refrigerating systems Chladiace zariadenia a tepelné
and heat pumps— Safety |cerpadla. Poziadavky na

STNEN 378- and Enyironme_ntal bezpeén_ost’va ochranu Zivotného

. |/140647(/01.04.2011 (|Protection requirements ||prostredia. Cast'1: Zakladné

1+Al . L e

poZiadavky, definicie, klasifikacia a
kritéria vyberu (Konsolidovany
text).
Refrigerating systems Chladiace zariadenia a tepelné
and heat pumps— Safety |cerpadla. Poziadavky na

STNEN 378- and Enyironme_ntal bezpeén_ost’va ochrany Zivotného

AL 140647 (|01.09.2009 ||Protection requirements prostredla_. Cast’' 2: Navrh, _

— konstrukcia, skuSanie, oznacovanie

a dokumentécia (Konsolidovany
text).
Refrigerating systems Chladiace zariadenia a tepelné
and heat pumps— Safety |cerpadla. Poziadavky na

STNEN 378-3 |/140647 ||01.07.2008 ||land Environmental bezpecénost' a ochranu zivotného

Protection requirements |[prostredia. Cast’ 3: Miesto
inStalacie a ochrana personalu.
Refrigerating systems Chladiace zariadenia a tepelné
and heat pumps— Safety ||¢erpadla. PoZiadavky na

STNEN 378-4 ||140647 |/01.07.2008 |(jand Environmental bezpecnost a ochranu Zivotného
Protection requirements |[prostredia. Cast’ 4: Prevadzka,

UdrZzba, oprava a regeneracia.
Refrigerating systems Chladiace zariadenia a tepelné

STNEN 12693 140648 [l01.08.2009 and hea; pumps— Safety éerpadlé. B(,ezpeéngstné a

E— and Environmental environmetalne poziadavky.
Protection requirements ||Objemové chladivové kompresory.
Refrigerating systems Chladiace zariadenia a tepelné
and heat pumps- Circuit cerpadla. Schémy okruhov

STNEN 1861 ||142007 ||01.04.2001 (|diagrams of equipment P ; ny y

- zariadeni a schémy potrubi a
and piping and ristrojov. Usporiadanie a znack
instrumentation scheme || Jov. sp Y.
Refrigerating systems . . . .
STNEN 13313 |[149010[/01.05.2011 [|and heat pumps. The  |Shiadiace zariadenia a tepeiné
i cerpadla. Odborné znalosti oséb
expertise of people

6) Exploitations rights
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Exploitation rights in relation to geothermal watg@eothermal structures) are based on
results approved by the Commission for Approval Groundwater Resources
("Hydrogeological Commission"), established by td&istry of Environment of Slovak
Republic. "Hydrogeological commission" is respofesiior the approval of water sources and
resources for groundwater exploited as drinkingewaburces and for groundwater exploited
as healing media and thermal groundwater — geotdderwater. "Hydrogeological
Commission” is established by the Ministry of Eoviment and represents an advisory
authority of the Minister.

Proposals for exploration rights are treated byrddgdological commission on a case by case
basis, according to the results of the geothermmaley and documented exploration results.
To obtain permission to use the water from the lgmotal source (borehole, e.g.),
groundwater resources need to be classified inBhecategory, what requires documented
hydraulic tests of a borehole in a duration of mbwn 21 days and a proof of any substantial
decrease of piezometric levels in the boreholeiartle nearby boreholes. The exploitation
rights (permission for geothermal water exploitatioare then issued by Regional
Environmental Office, based on assessment notiaboeited by "Hydrogeological
Commission" and confirmed by the Minister of Envineent.

7) Monitoring requirements

Conditions for monitoring of quantity and quality surface water bodies and groundwater
bodiesare generally defined in regulation of the Mirystif Agriculture, Environment and
Regional Development of the Slovak Republic no 2@80. (Note: in 2010 the three
ministries — Agriculture, Environment and Regiodal’elopment were joined for a short time
— before elections — into one. After elections ngewvernment split them again back to
original setting.)

Monitoring of the surface water bodies and grountdwaodies is performed by the state.
Monitoring consists of information about the quantguality, regime of groundwater, yield

of spring, groundwater level, well head pressureattenergetic potential of geothermal
water, natural and extractable groundwater amaqmmysical, chemical and microbiological

properties of groundwater. Slovak Hydrometeorolagiostitute (SHMI) is responsible for

collecting and publishing the results form monigri

Programme for monitoring elaborated respectivehefeery watershed (for surface water and
groundwater). The update of the monitoring prograsims in 6 year period.
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The geothermal water user is (by the law 364/200Mater Act) required to pay for water
use. That's why geothermal water user is requiceperformmonitoring of the geothermal
source The conditions for monitoring (parameters to beasured and frequency of
measurement) are stated in permission for watelogapon by Regional Environmental
Office. The measured parameters include yield afe®(well, spring), temperature of water,
well head pressure. The permission can includereqaest for measurements of chemical
components to assess the change in chemistry ofidbey. Based on the monitoring of the
exploitation (yield, temperature, chemistry) theneglial action can be performed to protect
the geothermal source.

This means the monitoring of the geothermal waten level of exploitation of geothermal
water (mostly extracted amount and temperaturejsey.

Regional Environmental Office issues the permisdimmngeothermal water disposal with
stated conditions fomonitoring of disposed watemto surface recipient or reinjection.
Conditions include measured parameters (usuallypéeature, TDS, basic chemical
compounds) and frequency of measurements.

Monitoring of geothermal sources watefsprings, wells}hat have status of healing water
and natural mineral wateris performed by Inspectorate of Spas and Springiemuthe
competence of Ministry of Health as Central Moniigr System (CMS IKZ) from 2004.
Monitoring net has 36 sites with 152 monitoring eattg (103 have record as “declared
source”, 49 are monitoring objects of groundwatéhe conditions for monitoring are stated
in Decree of Ministry of Health issued for everyahieg or mineral water source respectively.
In the area of the TRANSENERGY project only geothar water from well FG — 1
(locality Samorin -Cilistov) has status natural healing source. Theitadng is based by
Decree of Ministry of Health (06433/2006/IKZ).

8) Reporting requirements

Exploitation of water (geothermal water):

While geothermalwater is by Water Act part ajroundwater,the reporting is obligatory
when reaching or exceeding some limits (amounialtlgd water)

The limits of exploited water by Water Act (364/200
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» Exploitation from one water installation/facility iamount higher than 15,000
m®/year, or 1,250 fimonth

e Or using special water (natural healing sourcesurah sources of mineral
drinking water) for business activity.

The reporting of the water (geothermal water) eitglmn is performed by water (geothermal
water) usemwith the reporting period on year basis (usualithwnonthly values of exploited
volumes). The geothermal water user is requiregaipfor water use as stated in Water Act
(364/2004).

The reporting of exploited water volumes and otlegia stated in permission for exploitation
(special water, stated in Water Act 364/2004, $e@dtion. 2.b) and 2.c)) is addressed to the
authorized institution(Slovak Hydrometeorological Institute, SHMI), thatll provide the
data to the watercourse administrator.

Results from monitoring are collected, stored araViped by Slovak Hydrometeorological
Institute (SHMI).

Discharge of waste water

The reporting of the waste water and special wdisgosal is obligatory after some limits are
reached or exceeded. The limits are set by Wateéra8@mount of disposed wastewater is
higher than 10 000 ftyear or 1 000 riimonth.

The reporting of disposed water volumes and othaéa dtated in permission for exploitation
(special water, stated in Water Act 364/2004, 8 s2ttion. 2.d))_is addressed to the
authorized institution(Slovak Hydrometeorological Institute, SHMI), thatll provide the
data to the watercourse administrator.

The fees for exploitation and disposal of waterdescribed in Water Act 364/2004 § 79.
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9) Transboundary issues

International treaties:

» Agreement between Czechoslovak Socialistic Republd government of
People's Republic of Hungary about the water managé issues on
transboundary waters

» Treaty between Czechoslovak Socialistic Republdt the Austrian republic about
the water management issues on transboundary waters

» Danube River Protection Convention

In the process of ratification:
* Treaty between Slovak Republic and the Austrianubép about the water
management issues on transboundary waters
* Agreement about the protection and utilizationrahsboundary water courses and
international lakes UN (Helsinki Convention)

Based on treaties the bilateral commissions wesebkshed:
* Slovakia -Hungary ,Water management commission®
» Slovakia - Austria ,Water management commission*
* International Commission for the Protection of thanube River (multilateral
initiative) - for Slovak part by represented by Miny of Environment

Referencehttp://www.minzp.sk/files/sekcia-vod/modra-sprava wk 2010.pdf

10) Conclusions

Summary or the legislation overview:

» Legal definition of thermal wateDefined in 2 Acts (Water Act, Geological Act)
under the Ministry of Environment — thermal wated geothermal water.

» Licensing procedure$’rospection for geothermal water is governed bglGgical
Act under the Ministry of Environment. The utilizat of geothermal water is
governed by Water Act under the Ministry of Envinoent. After the positive
prospection survey in which the geothermal watelissovered by the prospection
borehole in quantities that could be exploited évaupply, geothermal water) the
borehole has to be reclassified form geologicatabjunder the Geological Act) to
water work (under the Water Act). After this therédwole can serve as a pumping
well for geothermal water utilization. If prospemti survey (research or
exploration) discover the geothermal water it leabe reported to Inspectorate of
Spas and Springs too. The amount of utilized watemnatter of permission stating
the rules (for extraction, monitoring, waste watksposal, geothermal structure
protection) and is issued by Hydrogeological Consiois established under the
Ministry of Environment.
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» Data ownershipThe data from drilling and prospection are ollgg to report
and are stored by authority stated by Ministry afiEonment — Geofond database
under the competence of State Geological Instivfit®ionyz Star. To protect the
data (gained during the research) thrévate investorcan put “embargo” on
publishing the data for up to 10 years. If the agsle is sponsored by governmental
budget the data must be published after the fiepbnt approval without any
restriction.

» Risk insuranceTo ensure the sustainable utilization of geotlarstructures and
have certain knowledge about the geology in the are Slovak republic, the
government adopted a directive that recommendsingjageothermal research in
not exploited or poorly exploited geothermal areasry 4 years. This way the
government tries to minimize the risk generatedkigwledge (providing the data
about the geological and geothermal environmentgedlogical environment.
There is no other risk insurance for private depeto

8.1 Overview of Slovakian national regulation for geathmal project

Note: This is overview of the national regulatidime translation is not an official translation d¥et Acts, orders
or Decrees and cannot serve as a document uporhwinéclegal decisions will be made. Please corthalt
official translations of the laws.

8.1.1 Introduction to legal and administrative conditions

According to Art. 4 of the Constitution of the Shdk Republic, mineral resources, caves,
ground water, natural healing springs and waterveagsowned by the Slovak Republic. In
accordance with the Constitution, the law no. 464.@oll. Civil Code, as amended, is
declared the separation of watercourses and graatedwrom land. This also provides
separation of ownership:

* Land (the property of the property owner) and

* Water underground or on land (the property of tlezr&k Republic).
With regard to the exclusivity of ownership of waturses and groundwater (Slovak
Republic represented by the competent authorifietabe administration in accordance with
the Act. 92/1991 Coll.) are excluded from privatiaa. Surface water and groundwater

(quantities, heat potential, water with high mine@ntent exploited industrially for mineral
production) therefore cannot be used as in kindhlegses contribution.

8.1.2 Starting a geothermal project
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For purpose of exploration (survey, research) dflagcal conditions, hydrogeological,
geothermal setup of the area and (potential) fugethermal utilization the following steps
are needed (from phase of prospection to the sthgeothermal energy utilization).

Operation/law
regulation

Activity

Responsibility

Prospection (exploration) area

Ministry of Environment of
Slovak Republic

performing geological works
- geological concession (license)
- approval to perform geological works

Ministry of Environment of
Slovak Republic

Entrance to the property (property admission)

Priypmwvner

Geological survey,
prospection

exploration, research

(Geological Act,

Execution of works:

- drilling - geological company/institution witheglogical
concession

- testing of borehole

- Ministry of Environment of
Slovak Republic

Water Act) - hydrodynamic test (up to 5 days) - without permission
- hydrodynamic test (over 5 days) - Regional Environmental
Office
Final report with the calculation of water amounts Ministry of Environment of
Slovak Republic
Permission for water use and waste water disposal:
I - water withdrawal/use and waste water disposalmg Regional Environmental Offic
| determines the measuring intervals for quantity,
Water use temperature, pressure, sampling, the range of zes|ytc. | administrator of the
(Water Act) ! ' ' '

- water use fees

watercourse

1%

1. construction of the exploitation well over 500- m
mandatory assessment

Ministry of Environment of
Slovak Republic

2. construction of electricity power plants andtiregaplants
with an installed capacity -

Assessment of the,
business plan (Act
on the assessment

a) upto5 MW —request to the Ministry of Environm
for a decision on whether this activity should

of processed by EIA

ont
be

environmental

District Environmental Office

impact) or Regional Environmental
b) 5 to 50 MW — screening procedure Office
Ministry of Environment of
c) over 50 MW - mandatory assessment Slovak Republic
Authorization/license in for business activitiesimergy
sector Regulatory Office for Network
- power over IMW Industries
- the power up to 1 MW of electricity from geothexl Regulatory Office for Network
energy - license is not required, only the dutyligattion) | Industries
for notification
IV.A) Qualifications Ministry of Economy
Business Plan - | Certificate of conformity of the investment plan rivditry of Economy
electricity Certificate of origin of electricity from renewaldeurces Regulatory Office for Netwonk

production (the
Energy Act, the law

on promotion of
renewable energy)

Industries

Request for connection to the electricity net

traigsion system operator
transmission system operator

or

Agreement/contract on the transmission or distidubf
electricity

transmission system operator
transmission system operator

or

Reporting requirements for electricity producer:

- Characteristics/basic data of delivery (if poweer 1
MW)

- Support of electricity consumption with addit&n

distribution system operator
distribution system operator,
Regulatory Office for Network

payment

Industries
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IV.B)

Authorization/license in for business activitiesermal
energy
Quialification

Regulatory Office for Network
Industries
Ministry of Economy

Business Plan -
production of
thermal energy
(Energy Law, Law
on the promotion of
renewable energy)

Construction of thermal power plant with capacity:

- Up to 10 MW - mandatory community/town opiniom o
compliance of the upcoming construction with thaaapt
of community development

- Over 10 MW - certificate of compliance with the
upcoming construction of the concept of the Endrglicy

Community/Town

Ministry of Economy

Contract about heat supply and heat consumption

s@oar / Customer

V.
Discharge of used

Permission for waste water (discharge):
1. discharge of used geothermal water in the grovater
(hydrogeological re-injection into the collector)

Regional Environmental Offic

11%

geothermal water

2. discharge of thermal water used in surface water

Regional Environmental

waste water Office, Surface water body
authority

Regional Environmental Offic

Permit for water use:

1%

Mor:i/tlbring - Wat(_er usg/withdrawal and Qischarge (the permit
determines intervals for quantity measurement, &ratpre,
pressure, sampling, range analysis, etc.)

VII. For geothermal water sources there are no proteztines
Water source | defined in legislation
protection

8.1.3 Licensing procedure for the construction

Assessment of the geothermal water state (geologgtap, geothermal characteristics, and
groundwater properties) is provided by a comprekiensgeological works and
hydrogeological prospection/survey. The geologwaiks are defined in the Act. 569/2007
Coll. (Geological Act, as amended). Geological vgoirkclude technical works - “geological
constructions” and “geological objects” (boreholesells), which provide geological
information. It is considered as a temporary carcsion and after geological evaluation (end
of the research project) “geological constructiorsid “geological objects” have to be
removed (if the investor is not interested in udimgm later), because the goal of the research
has been accomplished. This is the fundamentardifice between the terms of Building Act
(regulations) and “geological constructions” andedtpgical objects”, as a result of
geological activity. The purpose of geological wasknot to set up a construction but to
acquire geological information with geological werkr geological objects and after that
bring the property (real property) to its origiaindition.

In case that “geological constructions” and “geatat objects” (boreholes, wells) will be
used in future as a hydrogeological or geothermallswthe review (reclassification) is
needed from category "geological work" to "waterksd under a special regulation.

The “geological construction” and *geological olifec which was realized in the
implementation of the geological project fundednirthe state budget or from other public
funds (and in future implementation of the project is ma#eded) can be used for other
purposes and can be transferred to other user by:
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a) gratuitous transfer of administration of suohstruction or object to the authority
established by the Ministry of Environment,
b) gratuitous transfer of ownership of the muratiiy or Regional Self-governing
Unit (higher territorial unit) for the publicallyameficial services or intentions,
c) transfer (sale) of property based on calculatécke of such construction or object
to the:
e private investor or company
e municipality or Regional Self-governing Unit (highterritorial unit) for
purposes other than providing publically benefiselvices.

8.1.3.1Real property, right of land use

For the purpose of geological prospection

The realization of geological works (e.g. drillinggophysical works, mapping) is carried on
in the public interest. In performing geologicalnwas therefore the contractor (or authorized
person) authorized to enter into real estate ptigseto establish their working place (e.g.
drilling site), access roads, water supply and gnas well as perform the necessary
adjustments to remove soil and vegetation. Cortraof geological work is therefore
required to ensure the least (minimal) interferewdd the rights and legitimate interests of
the owner of the property, making sure it does crefate any damage. Besides that the
contractor of the geological work is required tgotate with the owner of the property scale
about the method of implementation and duratiothefgeological works. He must notify the
property owner about the beginning of the realratf geological works at least 15 days in
advance. If a property owner disagrees with thggsand manner of implementation and
duration of implementation of geological works imetContractor proposal, the matter of
geological works on particular problems is decitigdthe Ministry of Environment. On the
other hand owner of the property can be paid thsamable/ appropriate compensation for
the use of real estate property. This compensatiati be paid by Contractor of geological
works. If no agreement on appropriate compensati@ndecision is made upon by the court
process.

Ownership of tangible assets acquired in the psoadscarrying out geological works
(geological works the geological objects) are ritegcded by geological law.

8.1.3.2Research permit

Geological Act not only defines, but also setsdbmrditions for implementing, designing and
evaluating geological works. Such works are allowedimplement only by authorized
individuals or entities - contractors of the geabadyworks.

To perform geological works are authorized only jeots (persons, entrepreneurs,
companies, institutions) having the permissigadlogical authorizatiofi for a works issued
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by Ministry of Environment (Geological Act). Withbgeological authorization, geological
works may be carried out only by persons and unstis listed in the Geological Act.

Prospection area

Special geological workare geological works, including the explorationgpbundwater in
order to determine and verify the geological candg for the establishment and operation of
facilities for industrial exploitation of geotherin@nergy.Special geological worksan be
performed only orfiProspection aredas stated in geological Act.)

Prospection areas issued for the purposes of research and evaiuati the geothermal
water quantities, their (heat) energy potentialg@meral carrying out geological works). The
State (as owner of the groundwater) provides thahisive right to carry out such works to
the investor of the geological works.

Prospection area igletermined in the written permission of the Minysaf Environment.
The permission of the Ministry for the determinataf theprospection areas not a land use
decision under the Building Act and therefore i$ afbected by a separate law on territorial
planning and building regulations. This is basedr@assumption that geological activity in
the research areas can be performed along witth@natilization of the same territory by
owner.

The use ofprospection areas charged (to an investor) with redistribution:%6®f the
revenue of the Environmental Fund and 50% of tleenme of the municipality within which
territory the prospection area is located.

8.1.3.3Environmental impact assessment

As a result of geological research shows that datized geothermal well is positive and
realization of additional geothermal wells is pladnthe business plan is necessary to be
elaborated. The objectives of the plan determinevtbat extent is subject to compulsory
assessment or investigation assessment under th@42006 Coll. (EIA and amendment of
certain laws). EIA must contain at least two vatsaof the proposed action and zero variant.
The zero variant is a variant of a condition thatuld occur if the proposed activity would
not be realized.

If the aim of the project is tbuild the geothermal wellsbefore deciding on its location or
permitting such works (based on Act. 24/2006 Galinvironmental Impact Assessment and
amendment of certain laws), following must be met:

e geothermal wells deeper than 500 m - subject to pcedsory assessmenh
accordance with the Act. 24/2006 Coll. to be apptbwy the Ministry of
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Environment. In terms of geological conditions ie\&kia it is concerning all the
geothermal wells suitable for the extraction oftheomal energy.

» geothermal wells deeper than with a depth of 30D+4#50- activity in accordance
with the Act. 24/2006 Coll. subject of the investign of the aims and conditions.

If the implementation of the research/prospectiailsvor extraction wells shows that the
business plan is tbuild geothermal power plant and/or_heating plantbefore deciding on
its location or permitting such works (based on.A#/2006 Coll. - Environmental Impact
Assessment, amendment of certain laws) followingtrbe met:

* installed capacity over 50 MW - the proposed ativinust be subject to
compulsory assessmeint accordance with the Act. 24/2006 Coll. to beraped
by the Ministry of Environment. Building power ptarand heating plants covered
by the energy industry.

* installed capacity of 5 MW to 50 MW - subject oktimvestigationaccording to
Act. 24/2006 Coll.

In the case that the proposed activity is notdistethe Annex 8 of Act. 24/2006 Coll. (for
example construction of the geothermal power plants heating plants of installed capacity
up to 5 MW) the_applicant is requested to conthetMinistry of Environmenfor decision
whether the activity is regarded as interventionthe area, which can cause significant
changes in biodiversity, structure and functioeodsystems. The decision by the Ministry of
Environment is made whether the proposed activitybe assessed under EIA Act 24/2006
Coll., or not. The activity that is not necessarye assessed under EIA Act 24/2006 Coll. is
given a statement by Ministry.

Competencies by EIA Act 24/2006 Coll. are determifgy the location and size of the
business plan - project. If the business plandatied in the district level, a district office 1s i
charge.

8.1.3.4Reporting the exploration results

During the research the aims of the geothermakptajan include calculation of available of
geothermal water verified by hydrodynamic test ¢#pe in the project of the works). If the
hydrodynamic test was conducted for up to 5 dagsneed for water discharge permit.
However, if hydrodynamic test was performed for entitan 5 days, a permit to discharge
water during the test is needed and is issued lgjoRal Environmental Office.

The results of exploration are evaluated in thealfireport If the results of geological
investigation/research identified and verified ditees of groundwater (including thermal
waters and mineral waters) the final report shouidlude calculation groundwater
(geothermal water) amounts or geothermal poteriiahl Report with the calculation of the
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water amounts in hydrogeological units is assesmedl approved by the Ministry of
Environment, regardless of funding source geolddasks.

Regional Environmental Office issues the permissfon water abstraction/utilization
(abstraction of geothermal waters in order to be& Energy potential) based on the decision
of the Ministry of Environment that approves theafi report and the calculated amounts of
water or geothermal water and the energy potential.

To protect the vyield and quality of the water sesic the water authorities
determine/delineate the protective zones (protecdiea). Water sources are surface water
bodies and groundwater bodies used for abstrafdiogrinking water or usable water supply
for the population to more than 50 people or all@ihdrawals of water for this purpose, on
average, more than 10°rper day. Based on this definition geothermal resesido not have
delineated any protection areas/zones.

8.1.4 Licensing procedure for operation

8.1.4.1Exploitation outset

Assessment of the business plan for using geothearater

If the geothermal water temperature exceeds 100¥@ugtion of electricity and use the
residual heat for heating is possible. In accordanith the Act. 309/2009 Coll. (the
promotion of renewable energy and high-efficienogeneration and amending some laws) it
can be achieved by the technology of high-efficjeomgeneration organic Rankine cycle.

If the geothermal water temperature is below 10GH@, production of electricity is not
efficient and geothermal water can be used to m®dbhermal energy (heating buildings,
heating greenhouses, drying timber, recreatiohefigs).

Methods of using geothermal energy for heat andepdevelling are subject to different
legal regulations, therefore, in the following tekbwn separately.

The objectives of the business plan determine tatvextent (compulsory assessment or
investigation) is the project treated by Environtaéimpact Assessment Act. 24/2006 Coll.
(amending certain laws).

Electricity production

Electricity generation is regulated by Energy A8%6/2004 Coll., under competence of the
Ministry of Economy of the Slovak Republic, the R&gory Office for Network Industries
and the State Energy Inspection.
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Ministry of Economy publishes every five years tieport on the intentions of electricity

from renewable sources and the actions taken torerke goals in electricity production

from renewable sources are met. Every 2 years tr@pothe fulfilment of the objectives of

electricity production from renewable energy soarcehe report is published in the Journal
of the Ministry and the Ministry's website. The N&itny may require that the electricity

producer, system operator and network supplierreisewable energy sources in electricity
generation.

The owner of the geothermal well has the open poiigs to step into the business in
energy production. Doing business in the energyosean only be upon authorization by
Regulatory Office for Network Industries. Electticifrom renewable energy facilities is
entitled the financial support with a total installcapacity to 10 MW of electricity.

Production of thermal energy

Heat producer can be individual person or legatye(tompany) that produces heat for sale
and holds a license. Doing business in the theenatgy sector can be realized only with
permission. Such permission is issued by the Regyl®ffice for Network Industries, upon
written request and if certain conditions are nrethe competence of the Regulatory Office
for Network Industries is as well revocation ofriina@l energy business permission.

A company (individual) that holds a permit and glato build a system of thermal
installations with_capacity of 10 MW and moran start the business activity only after the
issuance of the certificate of compliance of theritil installations system with the Energy
Policy of the Slovak Republic concept. This cettte is issued by the Ministry of Economy,
upon written request of a company (individual).

Construction of the system of thermal installationth a total installed thermal capacity of
10 MW (or less)an be done only after the permission of the mpality/community/town
(with a population over 2,500). The permission egathe compliance of the upcoming
thermal system installation/construction with thenoept of thermal energy community
development. Establishment of protection zonegatept the system of thermal installations
is defined in 8§ 36 of Act no. 657/2004 Coll.

8.1.4.2Monitoring

Monitoring requirements for exploitation

Terms of monitoring and evaluation of the quanttyd the quality of surface water and
groundwater as well as calculation of the amoursusface water and groundwater is defined
in Decree of MPZPRR (Ministry of Agriculture, Engitment and Regional development)
no. 418/2010 Coll. implementing certain provisiasfsthe Water Act. (Note: in 2010 the
three ministries — Agriculture, Environment and Regl development were joined for a
short time — before elections — into one. Afterceters by new government were split again
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back to original setting.) Monitoring results obgndwater, surface and geothermal water are
stored by the SHMI (Slovak Hydrometeorological ituge).

Monitoring of groundwater and surface waterconducted by the State. The monitoring of
the basic data on the quantity, quality of groungwayield, groundwater level, the pressure
head, thermal energy potential of the geothermdkmvanatural and available quantity of

groundwater, physical, chemical and microbiologiclaéracteristics of groundwater. Water
monitoring programs are being developed separdtelyeach river basin district, broken

down separately for surface and groundwater. Whataritoring programs shall be developed
in accordance with the Slovak Water Plan at leastyesix years.).

The monitoring of geothermal watey performed by the user, includes amounts anditgqua
of waste water and geothermal water sources (theantity, quality, customers and
subscriptions).

State water authorities, namely the Regional Emvitental Office, determines in the
permission for the groundwater use (exploitatidr@ tonditions under which groundwater
can be used and discharged — e.g. yield measurenmgetvals, temperature, pressure,
sampling, analysis, and range. Each geothermal rwaser is required (by Water
Act.364/2004 Coll.) to pay for groundwater expltia. The geothermal user is therefore
required to carry out monitoring of geothermal reeg and measuring its yield according to
the terms of use or geothermal temperature ancsymest the well (in the ideal case, the
automatic recording at prescribed intervals - almasntinuous recording). It is in the
interests of users of geothermal water that thesorements are frequent and in case of
potential problems the structure can be evaluatbrdingly. During the exploitation
gualitative aspects of geothermal water are nepgssavaluate. Permission for geothermal
water use may include water sampling intervals ghysical-chemical analysis needed to
assess whether there is a change in water chenfstchh measurements are a necessary basis
for evaluating changes in the geothermal watehehdollector for their exploitation and to
take corrective measures to protect the resourmeiiese reasons, it is in the interests of
users to elaborate the monitoring plan during ttgcatation.

Type of measurements, measurement intervals angdlisgnintervals should be determined
both by sampling groundwater conditions (attachedthe permit) by the Regional
Environmental Office and also taking into accoume tspecific conditions in geothermal
structure, type of the structure (open, closed,i sgmen) and hydrogeological conditions,
which are unique for each source.

The issue of water protection zones of the natugaling waters and natural mineral water is
set in Act 538/2005 Coll.( 8 26 of the Act) estabing protection areas/zones with first and
second order restrictions. Protection areas/zohester resources are governed by § 32 of
Act no. 364/2004 Coll. (Water Act). The issue oftergprotection zones in geothermal water
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structures is not based in legislation unlessliil$uthe conditions stated in above mentioned
law regulations.

The monitoring of water with status as a minerad/anhealing waters performed by the
user and controlled by the Inspectorate of SpasSamiehgs (Ministry of Health). The data are
stored by Inspectorate of Spas and Springs.

8.1.4.3Validity of the exploitation right

Conditions for exploitation of geothermal waterspensibilities of the geothermal water
user, along with conditions for waste water dispasa@ monitoring are stated in permission
issued by Regional Environmental office.

8.1.5 Regulations

In the further legislation overview are listed aatsders and regulations that address the
guestion of ownership of the geothermal watergyeetvely to buildings and equipment by
which they are able to be utilized in a stage efrthesearch, exploration and exploitation in
order to obtain their energy potential.

Transposition of European legislation into Slovegislation

Directive 2000/60/ECof the European Parliament and the Council (23okwt 2000
establishing a framework for water policy - WateamRework Directive - WFD) and the
Directive of the European Parliament and EuropeaunCil Directive 2008/105/EC
(December 18 2008 on environmental quality standards in thddfief water policy),
amending and subsequently repealing Council Diresti 82/176/EEC, 83/513/EEC,
84/156/EEC, 84/491/EEC and 86/280/EEC and amendofethie European Parliament and
Council Directive 2000/60/EC is transposed intovalolegislation in Water Act 364/2004
Coll. on water and amending the Act of Slovak NatioGaluncil. 372/1990 Coll. on
Offences, as amended (Water Act) as amended.

European Parliament and Council 2009/28/@@ril 23® 2009 on the promotion of energy
from renewable energy sources) and amending andegqubntly repealing Directives
2001/77/EC and 2003/30/EC is transposed into Sldeglslationin Act. 309/2009 Coll.
dealing with the promotion of renewable energy dmgh-efficiency cogeneration and
amending certain laws.

National Slovak legislation in relation to geothednenergy exploration and exploitation

Set of legal regulations relating to explorationl @&xploitation of geothermal energy is based
on legislation governing the issue in the followiegislation (state of regulation valid to the
date August 31, 2011)
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a) Constitution of the Slovak Republic, Constitoab Act. 460/1992 Coll. as subsequently
amended;

b) Civil Code, Act. 40/1964 Coll., as amended,

c) Water Act. 364/2004 Z.z. on waters as amendedaamending Law No.. 372/1990 Coll.
on offences, as amended,;

d) Geological Act. 569/2007 Z.z. on geological wars amended;

e) Mining Act. 44/1988 Coll., protection and utdtron of mineral resources, as amended,;
f) Act. 92/1991 Coll. on the transfer of state prdp to other persons, as amended;

g) Commercial Code Act. 513/1991 Coll., as amended,;

h) Trades Act. 455/1991 Coll. on trades, as amended

i) Building Act. 50/1976 Coll., the Planning andiBiing Order (Building Act) as amended;

]) Slovak Republic Government Order no. 755/2004l.Claying down the amount of non-
regulated payments, fees and details related t@ictgafor water use;

k) Ministry of the Environment Regulation no. 51080Coll. that administers Geological
Act, as amended;

[) Act. 309/2009 Coll. the promotion of renewableesgy and high-efficiency cogeneration
and amending certain laws;

m) Act.656/2004 Coll., on energy and amending aettavs;

n) Decree of the Regulatory Office for Network Isthies 225/2011 Coll. establishing price
regulation in the electricity energy;

a) Act 657/2004 Coll. of thermal energy and amegdiertain laws;

p) Decree of the Regulatory Office for Network Isthies no. 219/2011 Coll. establishing
price controls on thermal energy;

g) Act. 24/2006 Coll. Assessment of environmentaipact (Environmental Impact
Assessment) and amending certain laws;

r) Government Order no. 269/2010 Coll., laying dathve requirements for achieving good
water status;

s) Ministry of Agriculture, Environment and Regidri2evelopment of the Slovak Republic
no. 418/2010 Coll. for implementing certain prowiss of the Water Act.
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Table 7. Exploitation of geothermal energy resosi(&ovakia).

Oper loop systems with no, or partial injection

Geoprobe {geocoljectpd

| Hydrodynamic test: duration > 5 days - requires a permission for water disposal from the test.
Geothermal power plant or heating system facility < SMuY: the Ministry decide whether the activity should be processed by EIA

5- 50 MW: approval process - inquiry / screening pracessing

| if the groundwater proven by hydrogeological (geclogical) research exceeds prescribed values of parameters (T >Q_"C=, TDS>1,000mgd,
| ©OZ>1,000 mgl, H25>1 ma) ' \

A glectricity producer that produces electricity: . -
- capacity > 1MW needs the authorization/license issued by Regulatory Office for Netwark Industries.

- capacity < 1 MW of electricity from geothermal energy - license not required, only the duty (obligation) for notification addressed to
Regulatory Office for Network Industries.

Groundwater resources need to be classified in the "B" category - requires documented hydraulic tests of a borehole in a duration of
more than 21 days and a proof of any suk ial decrease of pie tric levels in the borehele and in the nearby boreholes.

- The exploitation pemmit is issued, based on assessment notice elaborated by "Hydrogeological Commission” and confirmed by the
Minister of Environment..

Permission for disposal (treated as disposal of waste water into the | Permission for waste water disposal (thermally used water are
groundwater) treated as an industrial waste water - immision limits for TDS,
) - | heavy metals, chlorides (200 mgfl), T= 26 °C)

| Fees for exploitation and disposal of water, |

Conditions for monitoring defined in permission for explotation (conditions under which the geothermal water can be discharged —
| frequency of measurement of temperature, quantity of the discharged water. frequency and the range of chemical analyses).

| Reporting requirements of users (usually once a year, monthly values):
- Ifthe exploitation from one water installation/facility in amount > 15,000 m3fyear, or 1,250 m3/month.
- fusing special water (natural healing sources, natural sources of mineral drinking water) for business activity.

Reporting if amount of disposed waste water is higher than 10,000
m3fyear or 1,000 m3/month.
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