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Alternative uses of geological underground

• Traditional use – exploitation of minerals

• New use – storage of hydrocarbons

• Future use – CO2, compressed air & hydrogen                          
for balancing renewable energy, 
for geothermal energy
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Main competitors for UGS formations

1  natural gas (CNG)

2  CO2

3  geothermal energy

4  compressed air (CAES)

5  hydrogen (CH2)
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CCS (CO2 storage)

limited CO2 storage capacity –
sufficient to maximum 40 to 70years

CO2 Geonet European Network of Excellence
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Compressed air & hydrogen
for balancing fluctuating wind & solar energy

wind today

storage capacity of largest German aquifer storage for CNG

competition renewable energy vs. CCS
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Competing UGS formations

salt caverns

aquifers

depleted
reservoirs
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Competing uses of depleted reservoirs

CAES – compressed air energy
CNG – compressed natural gas
GH2 – gaseous hydrogen
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Competing uses of aquifer formations

CAES – compressed air energy
CNG – compressed natural gas
GH2 – gaseous hydrogen
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Competing uses of salt caverns

CAES – compressed air energy
CNG – compressed natural gas
GH2 – gaseous hydrogen
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a. General Aspects

� large-scale exploration and storage in underground 
formations requires permit

� E.g. in Germany 
- Mining law (Bundesberggesetz)
- Proposed CCS act (Kohlendioxid-Speichergesetz)
- Exploration, storage and closure of storage sites cannot 

take place without a permit
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a. General aspects

� Main question:

- How can the before mentioned competing uses of 
underground storage formations be covered and 
controlled?

If conflicting uses are identified and solved 
early, secure investments are possible (e.g. in 
or better prior to starting the formal licensing 
procedure)
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a. General Aspects

� Basic requirement for identifying competitive uses is in-
depth knowledge of the underground formations 

� Possibilities for regulation:

- Spatial planning

- Special acts 
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b. Regulation concerning competing 
underground uses on EC-level? 

Spatial planning

� Spatial planning law on EC-level?

� Only regulatory approaches on EC-level

� no feasible guidelines for resolving competing uses
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b. Regulation concerning competing 
underground uses on EC-level? 

Mining law

There is currently no applicable regulation on EC-level 
concerning the assessment and solution of conflicting 
uses in the permit procedure for CAES facilities, 
Hydrogen storage facilities and Natural gas storage 
facilities
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b. Regulation concerning competing 
underground uses on EC-level? 

CCS-Directive

� EU law was incapable to provide necessary investment 
security, to cover the risk potential and at the same time 
promote the development of CCS

� Commission proposal for a CCS-Directive in the context 
of the climate change package in January 2008

� CCS-Directive was finally adopted on April 2009 by the 
European Council
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b. Regulation concerning competing 
underground uses on EC-level? 

CCS-Directive 
� The CCS-Directive provides suitable provision for 

conflicting CCS uses; non-discriminatory third-party access 
to storage sites (Articles 21 and 22 of the CCS-Directive)

� Problem: non-similar underground uses, that need the 
same storage formations; e.g. CCS vs. Natural gas  

� Main question:
Are other possible storage options mentioned in the CCS-
Directive and how – if at all – are foreseeable future 
competing uses managed? 
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b. Regulation concerning competing 
underground uses on EC-level?

CCS-Directive: Recital 19 and Article 4 (1)
(Selection of storage sites)

� MS should retain the right to determine the areas within 
their territory from which storage sites may be selected, 
including 

- the right not to allow any storage in parts or on the 
whole territory and 

- give priority to any other use of the underground.
� MS should in particular give due consideration to other 

energy-related options for the use of a potential storage 
site. That includes options which are strategic for the 
security of the MS’s energy supply or for the develop-
ment of renewable sources of energy.
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b. Regulation concerning competing 
underground uses on EC-level? 

CCS-Directive: Recital 23 and Articles 5 and 6 
(Exploration and storage permits)

� In order to protect and encourage exploration 
investments, exploration permits 

- should be granted for a limited volume area 
and

- for a limited time during which the holder of the permit 
should have the sole right to explore the potential CO2 
storage site.
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b. Regulation concerning competing 
underground uses on EC-level? 

CCS-Directive: Recital 23 and Articles 5 and 6 
(Exploration and storage permits)

In addition, MS should
- ensure that no conflicting uses of the formations are 

permitted during this time 
and

- if no activities are carried out within a reasonable time 

MS should ensure that the exploration permit is 
withdrawn and can be granted to other entities.
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b. Regulation concerning competing 
underground uses on EC-level? 

CCS-Directive: Article 4 (3)

“The suitability of a geological formation for use as a 
storage site shall be determined through a 
characterisation and assessment of the potential 
storage complex and surrounding area pursuant to the 
criteria specified in Annex I.”

� Annex I defines in Step 1 (“Data collection”):
Aim: 
Construction of volumetric and three-dimensional static-
earth-model for the storage site and storage complex
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b. Regulation concerning competing 
underground uses on EC-level? 

CCS-Directive: Annex I Step 1
� E.g., the following characteristics of the (storage) 

complex vicinity shall be documented 
- (k) activities around the storage complex and 

possible interactions with these activities (e.g. 
exploration, production and storage of 
hydrocarbons, geothermal use of aquifers and use 
of underground water reserves); …”

� Problem: 
Characterisation and assessment is not intended at the 
basis for decision-making and the modelling is limited 
for suitable CO2 storage sites
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b. Regulation concerning competing 
underground uses on EC-level?

CCS-Directive: Consequences (1/3)

- Each MS can decide whether the storage of CO2 is an 
option in its energy strategy and energy policy 

- “Data collection” can be a first step for a 
comprehensive assessment of underground formations 

- No feasible guidelines or benchmarks mentioned in the 
CCS-Directive concerning the problem of non-similar 
“conflicting underground usages”
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b. Regulation concerning competing 
underground uses on EC-level? 

CCS-Directive: Consequences (2/3)

- holder of an exploration permit has “exclusive rights”; 
other uses of the underground formations including the 
exploration for other purposes are excluded.

- “exclusive rights” of the exploration permit perpetuates 
these rights in the (possibly) following licensing 
procedure for getting a storage permit, because 
“conflicting uses are permitted on the site” and “no 
conflicting uses of the complex are allowed during the 
permit procedure” (Article 6).
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b. Regulation concerning competing 
underground uses on EC-level? 

CCS-Directive: Consequences (3/3)

- When the CCS-Directive is transferred into national 
law, and CCS is determined as an helpful option, 
investors have to act quick, caused by the “exclusive 
rights” connected with the exploration and storage 
permissions

- Future Motto: First come, first serve?
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c. Regulation concerning competing 
underground uses on MS level –

Example: Germany
Mining law (Bundesberggesetz)

- In Germany, the Mining law is applicable for CAES, 
Hydrogen and Natural gas storage facilities

- The factor time and the quality of the application 
documents are essential decision aspects for the 
question, who will get the permit

- The permission procedure contains useful aspects for 
the competent authorities for solving conflicting usages, 
however, only for each individual case
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c. Regulation concerning competing 
underground uses on MS level –

Example: Germany

Spatial Planning Act (Raumordnungsgesetz)
- German Federal Spatial Planning Act contains the 

possibility to determine priority and reserved areas for 
special uses 

- Applicable Spatial Planning Act is arranged for surface 
uses, but the instruments are capable for a special 
underground spatial planning too

- Spatial planning of underground formations could be a 
suitable step for an early assessment and solution of 
conflicting uses, before starting the permit procedure
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c. Regulation concerning competing 
underground uses on MS level –

Example: Germany
CCS act (draft version)

- The federal cabinet adopted CCS Act in April 2009; the draft 
act should inter alia transpose the CCS-Directive into 
German law and shall enter into force before summer! 

- The CCS act provides three permissions for the CO2 
storage: 

- an exploration permit,
- a storage permit and 
- a closure permit
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c. Regulation concerning competing 
underground uses on MS level –

Example: Germany
CCS act (draft version)

� The “exclusive rights” provided by in the CCS-Directive 
to the holder of exploration and storage permissions are 
transferred into German CCS act

� As in the Mining Law, competitive uses are covered only 
in individual decisions of the competent authority

� The given guidelines for similar conflicting uses (CCS 
vs. CCS) are adequately covered (priority for the holder 
of an exploration permit!) 

� CCS act does not provide satisfactory guidelines for 
assessing problematic conflict usages in long-term 
perspective, e.g. CAES technology is in R&D stadium!
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4. Conclusions

� future need for underground storage for
- natural gas (CNG) supply, CCS & balancing of wind 

and solar energy

� competing gases for storage
- natural gas (CNG), CO2, compressed air & hydrogen 

(GH2)

� expected competing uses of underground formations
- depleted reservoirs: CNG - CO2 - GH2
- aquifer formations:   CNG – CO2 – GH2 

� limited reserves for underground storage formations
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4. Conclusions

� The applicable legal framework on EC-level concerning 
the precautionary assessment of competing uses does 
not offer suitable instruments or guidelines to avoid 
using conflicts

� The CCS-Directive offers “exclusive rights” to the 
holders of an exploration permit; first come, first serve!

� The provided  “Data collection” could be a feasible 
instrument to assess using conflicts 

� MS-level legal framework is the (better) place for the 
assessment and solution of competing uses 
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4. Conclusions

� For the purpose of an early assessment and avoidance 
of using conflicts, a particular underground spatial 
planning could be helpful

� For the purpose of investment security it is necessary to 
have clear guidelines for the investment decision; those 
are missing

Final suggestion for investors: 
Early review of possible formations!
Reviewing who is in the vicinity!
Watch your competitor!!!
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Thank you for listening

contact: 

Dr. Lars Dietrich, LL.M., lawyer, law firm Wolter • Hoppenberg
Südring 4, D-59065 Hamm, Germany

Telefon: +49 23 81 / 9 21 22 – 423

dietrich@wolter-hoppenberg.de

Fritz Crotogino, KBB Underground Technologies GmbH 

Project Development, R&D 
Baumschulenallee 16, D-30659 Hannover, Germany

Telefon: +49 511 / 54 28 17 – 25 

FCrotogino@KBBnet.de


