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Outline
e

* CO, geological storage (CGS) and its related
environmental impact and risk

e General aspects of environmental impact
assessment (EIA)

« Considerations and suggestions for EIA of CGS



Effects of different CO, levels on human
health from a point view of risk assessment
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(c) QI LI, To be published.



Potential Escape and Environmental
Impact
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Potential Environmental Risks
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EIA Requirements
S

Environmental Directive Amendment of The Storage of
Guidelines for 2009/31/EC of the Marine Carbon Dioxide
Cz.;lrb(.)n European Pollution (Licensing)
Dioxide Capture Parliamentand of ~ Prevention Law  Regulations 2010
and Geological :

the council

Storage — 2009



Key Issues Concerned in EIA Framework
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Timeframes
Unacceptable or acceptable leakage rate
Assessment methodology

Uncertainty
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The role of natural and industrial analogues



What iIs aim of the environmental impact
assessment?
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* An environmental impact assessment is an
assessment of the possible positive or negative
Impact that a proposed project may have on the
environment, together consisting of the
environmental, social and economic aspects.

e The purpose of the assessment is to ensure that
decision makers consider the ensuing
environmental impacts when deciding whether to
proceed with a project.




Law of the People’s Republic of China on
Environmental Impact Assessment
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e The law Is formulated for the purpose of implementing
the strategy of sustainable development, preventing
adverse impact on the environment due to execution of
plans and construction projects, and facilitating the
coordinated development of the economy, society and

environment.

« Development of plans and construction projects that
have environmental impact within the territory of People
Republic of China and other sea areas should be subjected

to EIA.



Environmental Risk Assessment
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e Environmental risk assessment (ERA) is one of parts of
EIA.
e The purpose of ERA is to identify and forecast human

health and environmental damage from material leakage
caused by the potential danger, harmful factors, emergent

accidents.



Guidelines related to EIA
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Technical guidelines for EIA: General program
Technical guidelines for EIA: Atmospheric environment
Technical guidelines for EIA: ground water environment
Technical guidelines for EIA: surface water environment
Technical guidelines for ERA on projects



There Is no EIA guidelines suitable to CO,

geological storage in China
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e The absence of these guidelines is not helpful for

the project application and implementation, and
even for the governmental management.

* The absence of these guidelines will cause
activities will not meet the environmental
protection standards, or the cost will be higher
because the activities owners will follow the lower
or higher standard to implement.




Linked Risk Elements of Geologic Storage
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The Difficulty to Risk Assessment
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* From a risk assessment perspective, this makes precise risk
quantification very difficult since any number of processes
can lead to a resulting harm.

e Most of the hazards can occur due to any of the hazard
pathways, meaning that quantification requires not only the
likelihood of the hazard occurring, but also the likelihood
that it occurs from each one of the leakage pathways.

o This cross-linking illustrates the difficulty in formulating
robust risk estimates, and implies that it will be difficult to
reduce the uncertainty of the risk assessments.




Environmental Risk Assessment

H?Hﬁ&@ ............................................................... x

su®
.¢

target

)N

Methods




Environmental Risk Assessment Indicators
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Risk Assessment and Management: total

hazard control
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Risk Assessment and Management: basic model
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E1A Suggestions for CO,, Geological Storage
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 Risk accidents identification: potential CO, leakage from
all kinds of pathways.

* Risk Rank: depend on the storage types and volumes.

e Methodology: Deterministic Risk Assessment (DRA) and
Probabilistic Risk Assessment (PRA), features, events, and
processes (FEP), and the Vulnerability Evaluation

Framework (VEF), etc.

e Assessment range: time and space scales.




ISO TC/SC
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e |SO 14000 Environmental management
e |SO 14001 Environmental management systems
e |SO 31000 Risk management

e |ISO/TC 207 - Environmental management

e |ISO/TC 265 - Carbon dioxide capture,
transportation, and geological storage




References
FH I & 28 SCHR

e 1 Zetay, XIRESR, 7K, TiH] & XIMENN. 5 A0 A Hh o 35 A7 A 555 I I PR S st 1. s ek Bl 2zt fg 28, 718-
727 (2013).

e 2 IS, — M R MERARER N A a0 28 &, E %R, CN103048261A (2013).
e 3 ¥ & HrAk. EALERIEN SR I R Bl A A B i LR A . A A 1 S TR SR (2013).

. 4 Li, Q., Liu, G., Liu, X. & Li, X. Application of a health, safety, and environmental screening and
ranking framework to the Shenhua CCS project. Int J Greenhouse Gas Control 17, 504-514, (2013).

. 5 Li, Q., Liu, G. & Liu, X. Development of management information system of global acid gas
injection projects, AGIS IV (Calgary, Canada, 2013).

« 6 AR () . AR R 24t (Holloway, Sam. 1997. Safety of the underground

disposal of carbon dioxide. Energy Conversion and Management. 38 (Supplement 1):S241-S245.) . /K3 Hh
JoR TR 5 R 7% 8h 7 2011, 108-110 (2011).

I Ry, AL BUKZ CO, B A7 IR 5 22 4 M PRI 7T, 5415 F il MUARAL — bR UK =
B ORBERLEHOR A (b5, 2011).

. 8 Li, Q. et al. PS-InSAR Monitoring and Finite Element Simulation of Geomechanical and
Hydrogeological Responses in Sedimentary Formations, 2011 IEEE International Geoscience and Remote
Sensing Symposium (IGARSS) 2193 - 2196 (Vancouver, Canada, 2011).

. 9 Li, Q. Coupled reactive transport model for heat and density driven flow in CO, storage in saline
aquifers. ASCE Journal of Hazardous Toxic and Radioactive Waste 15, 251-258, (2011).

- 10 K22 5E & AR H. 56 O T AR TT B AE S K . IR 57, 42-52 (2013).

e 1 XIFERR & ZFay. AURARMTE 5t BB 357 1 ZE M I VR 7 0. U AR AL AT SR bRl (2013).

. 12 Liu, L.-C., Li, Q., Zhang, J.-T. & Cao, D. Towards Environmental Risk Management for Geological
Storage of CO2 in China. Natural Hazards, Under review.



Acknowledgements

S

e CAGS Phase |
e China CDM Fund
e NSFC

« ACCA21 & GA



Thanks for your attention!

* Any gquestions, comments or suggestions,
please to:

e Tel.: +86-27-87198126
 Emall: gli@whrsm.ac.cn

« URL:

e http://people.ucas.ac.cn/~qili




