Vergelijking van de EC Richtlijn voor CO2 opslag met het OSPAR en LP framework
Doel
Analyse van de mogelijke strijdigheden van de 2 bijlagen bij het voorstel van de Europese Commissie voor een Richtlijn voor CO2 opslag met de afspraken die in OSPAR en het Londen Protocol over CO2 opslag zijn gemaakt. 

Relevante documenten

 (1) het Commissievoorstel;

(2) de OSPAR wijzigingen van Annexen II en III, de 2 OSPAR besluiten over CO2 opslag en de OSPAR Guidelines hierover; en

(3) de LP Guidelines en het LP-FRAM.
Aanpak

Alle drie partijen gaan uit van toestemming van CO2 opslag in de ondergrond via een vergunningstelsel indien aan de vergunningsvoorwaarden wordt voldaan. Er worden eisen gesteld aan de vergunningaanvraag en de inhoud van de vergunning zelf. 

Aangezien verschil in terminologie tot misinterpretatie kan leiden, worden eerst de gebruikte termen en definities daarvan onderling vergeleken. Vervolgens worden de eisen aan de vergunningsaanvraag en de uitwerking van de eisen onderling vergeleken. Daarbij is de EC Richtlijn als uitgangspunt genomen.
Conclusies

· De primaire doelstelling van alle drie de partijen is de permanente insluiting van het opgeslagen CO2. Hoewel de EU geen definitie geeft van ‘insluiting’ kan uit de context worden opgemaakt dat dit wordt geïnterpreteerd als het tegengaan van migratie van CO2 vanuit de formatie en de omliggende geologische structuren. OSPAR en LC daarentegen beperken insluiting tot de formatie zelf.  

· De EU geeft een meer expliciete beschrijving van de voorwaarden voor de vergunningsaanvraag voor CO2 opslag dan OSPAR en LC. Omdat de beschrijving met betrekking tot site characterization (Bijlage 1) geen verplichtend karakter heeft, kan deze worden beschouwd als vergelijkbaar met OSPAR en LC. 

· De EU voorwaarden voor monitoring (Bijlage 2) zijn wel verplichtend maar komen in grote lijnen overeen met de voorwaarden van OSPAR en LC.


· Alleen LC stelt de expliciete voorwaarde dat de aangeleverde informatie een gebiedsbeschrijving moet bevatten. Dit is niet het geval bij de EU Richtlijn. 


· Alleen de OSPAR Richtlijn vereist de monitoring van de effectiviteit van CO2 opslag als maatregel om het broeikaseffect tegen te gaan.  
Evaluation of the documents

Terminology
Fur the purpose of the underlying analyses, only relevant differences in the use of terms are described. Appendix 1 shows the terms used by the EC and the definitions of those terms by the EC, OSPAR and LP. The main discrepancy in the use of terms and the description thereof, is the area where the CO2 is stored and the movement of CO2 within and outside that area. This is described below:
The primary objective of all three parties is the permanent containment of the stored CO2. The first question to ask is ‘where’ the parties wish to contain the CO2. LC and OSPAR define containment as ‘Restriction of movement of a fluid to a designated volume (e.g., a reservoir)’. The EC does not provide their definition of containment. However, permanent containment can be interpreted as to prevent eventual leakage. The term ‘leakage’ is defined by all parties. LC defines leakage as ‘the escape of CO2 from the storage formation into the water column and the atmosphere’; OSPAR adds to that definition the ‘escape of CO2 to the overlying formation’. The EC defines leakage as ‘any release of CO2 from the storage complex’. Noteworthy is the fact that the term ‘storage complex’ is not used by either LC or OSPAR. EC defines this term as ‘the storage site and surrounding geological domains which can have an effect on overall storage integrity and security (i.e., secondary containment formations)’. This effectively means that migration of CO2 from the reservoir is only considered as leakage when it is not contained by the secondary containment formations. In other words, the EC defines containment as confinement of the CO2 within the formation and the surrounding geological domains, whereas OSPAR and LC limit containment to the formation.
General conditions
We have evaluated the general conditions of the EC, OSPAR and LP. 
All parties state that CO2 storage:

· is not allowed without permission by the authorities;
· should ensure permanent containment of CO2; 
· should prevent or reduce as far as possible negative effects;
· in the water column shall not be permitted.

In addition, the LP requires that appropriate consideration has been given to other disposal and/or sequestration options, e.g., land-based underground storage.
Permit requirements 

We compared the conditions for approval of CO2 storage by the EC, OSPAR and the LP. All parties state that approval of CO2 storage in geological formations can only be granted when all requirements are met. The requirements are listed in Table 1. The requirements for which details are specified (as noted in the table) are described in the following sections. When no details are specified the items are straightforward and not likely to be subject to different interpretations. 
It has to be noted, that when it is indicated in the underlying analyses that a certain item is not included in the Guidelines, this means that it is not explicitly required by those Guidelines. An item that is not explicitly required could still be an implicit part of the required assessment in general.  
Table 1 Requirements to obtain a storage permit
	Nr
	Data requirement
	EC 
Directive 
	OSPAR Decision & Guidelines
	LP Guidelines
	Detailed criteria specified 

	1
	Name and address of the applicant/operator
	X
	-
	-
	No

	2
	Competence of the applicant/operator
	X
	-
	-
	No

	3
	Purpose of the permit
	-
	-
	X
	No

	4
	Location of storage and injection
	X
	X
	X
	No

	5
	Sources of the CO2 streams
	X
	X
	X
	No

	6
	Quantity of CO2
	X
	X
	X
	No

	7
	Composition of the CO2 stream
	X (a) 
	X
	X (b)
	Yes

	8
	Injection rates
	X
	X
	X
	No

	9
	A description of the operation
	X (c)
	X
	-
	No (c)

	10
	Characteristics of geological formations
	X (d)
	X
	X
	Yes

	11
	Transport of the CO2 stream
	X (c)
	X
	X
	No (c)

	12
	Risk management plan
	-
	X
	X
	Yes

	13
	Monitoring and reporting 
	X (e) 
	X (f)
	X (f)
	Yes

	14
	Mitigation and/or remediation 
	X (g)
	X (f)
	X (f)
	Yes

	15
	Site closure plan 
	X (h)
	X (f,j)
	X (f)
	Yes

	16
	Provisions
	X (j)
	X
	X
	Yes

	17
	Financial
	X (k)
	X
	X
	Yes


‘X’ = Specifically included
‘-‘ = Not specifically included
Notes:
a. acceptance procedure pursuant to Article 12;
b. the rules state that carbon dioxide streams may only be considered for dumping if they consist overwhelmingly of carbon dioxide (they may contain incidental associated substances derived from the source material and the capture and sequestration processes used) and no waste is added for the purpose of its disposal (FRAM)  
c. pursuant to Article 5 of Directive 85/337/EEC (Appendix 4);
d. and an assessment of the expected security of the storage pursuant to Article 4(2) and (3);
e. approved monitoring plan (updating it pursuant to Article 13 as well as reporting requirements pursuant to Article 14);
f. part of the risk management plan;
g. requirement to notify the competent authority in case of significant irregularities or leakages, the approved corrective measures plan and the obligation to implement the corrective measures plan in case of significant irregularities or leakages pursuant to Article 16;
pursuant to Article 5 of Directive 85/337/EEC (Appendix 4);
h. conditions for closure and the approved provisional post-closure plan pursuant to Article 17;
i. monitoring shall continue until there is confirmation that the probability of any future adverse environmental effects has been reduced to an insignificant level;
j. provisions on changes, review, updating and withdrawal of the storage permit pursuant to Article 11;
k. the requirement to maintain the financial security or any other equivalent pursuant to Article 19.
Composition of the CO2 stream (Table 1, nr. 7)
The LP specifically states that the toxicity, persistence, potential for bio-accumulation of associated substances is required. The EC and OSPAR do not include that requirement. The EC additionally requires the identity of the producers and transporters of the CO2 stream, compared to OSPAR and the LP. Both the EC and OSPAR note that the CO2 stream should meet the requirements of applicable Community legislation. The exact nature of such requirements is not provided.
Characteristics of the geological formations (Table 1, nr. 10)
The EC Directive requires that 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. It is stated that: “Derogations from one or more of these criteria are permitted so long as the capacity of the characterisation and assessment to enable the determinations pursuant to Article 4
 is not affected”. The LP and OSPAR Guidelines provide information needs for reservoir/seal evaluation in Appendix 1. They note that Appendix 1 shows considerations rather than formal requirements. The intention is to be able to demonstrate that the site characteristics are consistent with the ultimate objective of permanent containment and protection of the marine environment, human health and other legitimate uses of the maritime area. Although the criteria of the EC are much more specific and explicit compared to OSPAR and the LP, they are all used as guidance and not strict requirements.   
Although all parties require an exposure and effect assessment based on the sensitivity of the (marine) environment, only the LP specifically requires that the information should include physical, hydrological, hydro-dynamical, chemical and biological characteristics of the water‑column and the seabed. 
Furthermore, it is noteworthy that the EC has more focus on the use of 3D-models. The EC specifically mentions the construction and use of 3D models for the characterisation and assessment of the geological formations, with a comprehensive set of criteria (Annex 1). The LP FRAM and OSPAR Guidelines refer to simulation by 3D models as ‘typically included in site selection’ (2.10) and ‘may be appropriate’ (3.11). In Appendix 1 of both the OSPAR Guidelines and LP FRAM, reservoir simulations and 3D mapping is listed as possible considerations for site selection and characterisation. 
Risk management plan (Table 1, nr. 12)

Both OSPAR (OSPAR Decision 2007/2) and the LP Guidelines specifically note that a risk management plan should be part of the permit request. They describe that a risk management plan includes:

· monitoring and reporting requirements;

· a mitigation or remediation plan; 

· a site closure plan including a description of post-closure monitoring and mitigation or remediation options.

The EC does not specifically require a risk management plan, but does require a monitoring plan, a corrective measures plan and a site closure plan. This generally complies with the content of the risk management as required by OSPAR and the LP.   
The criteria of the separate plans are discussed in the sections below.
Monitoring and reporting (Table 1, nr. 13)

According to the EC, the monitoring plan shall be established and updated with the purpose of meeting the monitoring requirements laid out in Article 13(1) according to a set of criteria provided in Annex 2 of the Directive. It is not stated that deviations of the criteria are allowed, so it must be assumed that the criteria are obligatory. The EC describes the details of a monitoring plan, in contrast to OSPAR and the LP. The latter do, however, provide essential elements of the monitoring programme.   

The monitoring of mechanical integrity is required by OSPAR and the LP but is not specifically mentioned in the EC Guidelines. Furthermore, only the OSPAR Guidelines require the monitoring of the effectiveness of CO2 storage as a greenhouse gas mitigation technology.
For reporting, the EC requires that the operator shall submit relevant data to the competent authority at least once a year. The data criteria are listed in Article 14. OSPAR and the LP state that reporting should occur at regular intervals but do not specify the intervals.    

Mitigation and/or remediation (Table 1, nr. 14)

OSPAR and the LP have similar requirements for mitigation and remediation. Mitigation and remediation is determined by national authorities on the basis of the potential impact of the migration or leakage on human health and the marine environment. For procedures and methods reference is made to the IPCC SRCCS review. Examples of methods are described. 

The EC states (Article 9): “the requirement to notify the competent authority in case of significant irregularities or leakages, the approved corrective measures plan and the obligation to implement the corrective measures plan in case of significant irregularities or leakages pursuant to Article 16.” Where the operator fails to take the necessary corrective measures, these measures should be taken by the competent authority, which should recover the costs from the operator. The EC does not describe methods for mitigation or remediation. 

Site closure plan (Table 1, nr. 15)
All parties require a site closure plan including post-closure monitoring. OSPAR and the LP state also require mitigation and remediation to be included in the site closure plan. The EC states that the post-closure monitoring (as laid down in Annex II) serves in particular the transfer of responsibility (Article 18) from the operator to the authorities.

Provisions (Table 1, nr. 16)

All parties require regular review of permits. The EC provides criteria for the review, update or withdraw of the permit. OSPAR and the LP describe that the review of monitoring results (and updated risk assessments) will indicate whether field/monitoring programmes need to be continued, revised or terminated, and will contribute to informed decisions regarding the continuance, modification or revocation of permits.   

Financial (Table 1, nr. 17)

OSPAR and the LP require economic feasibility of the CO2 sequestration but do not further specify the conditions. The EC states that: “Member States shall ensure that adequate provisions, by way of financial security or any other equivalent, on the basis of modalities to be decided by the Member States, are made by the applicant prior to the submission of the application for a storage permit to ensure that all obligations arising under the permit issued pursuant to this Directive, including closure procedures and post-closure provisions, as well as any obligations arising from inclusion under Directive 2003/87/EC can be met.” 
Conclusions
· The primary objective of all three parties is the permanent containment of the stored CO2. Although the EC provides no definition of ‘containment’, from the context it can be concluded that containment is interpreted as confinement of the CO2 within the formation and the surrounding geological domains, whereas OSPAR and LC limit containment to the formation.

· The EC has more explicit requirements in its conditions for a permit application for CO2 storage. Because the EC requirements for the site characterisation (Annex 1) are not obligatory
 they can be considered comparable to the requirements of OSPAR and the LC/LP. 

· The EC requirements for monitoring (Annex 2) are obligatory but comply in general with the monitoring as required and described by OSPAR and the LC/LP.  
· Only the LC/LP explicitly requires that the information should include a characterization of the water‑column and the seabed; this is not specified in either one of the annexes of the EC Directive. 
· Only the OSPAR Guidelines require the monitoring of the effectiveness of CO2 storage as a greenhouse gas mitigation technology.

� A geological formation shall only be selected as a storage site, if under the proposed conditions of use there is no significant risk of leakage, and if no significant negative environmental or health impacts are likely to occur (Article 4(2))


� as long as the capacity of the characterisation and assessment enable to that, under the proposed conditions of use, there is no significant risk of leakage, and no significant negative environmental or health impacts are likely to occur





