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Abstract — Carbon dioxide capture and storage (CCS) technology is recognizing one of method responding the cli-
mate change with reduction of carbon dioxide in atmosphere. In Korea, due to its geological characteristics, sub-
seabed geological CO, storage is regarded as more practical approach than on-land storage under the goal of its
deployment. However, concerns on potential CO, leakage and relevant acidification issue in the marine environ-
ment can be an important subject in recently increasing sub-seabed geological CO, storage sites. In the present
study effect data from literatures were collected in order to conduct an effect assessment of elevated CO, levels in
marine environments using a species sensitivity distribution (SSD) various marine organisms such as microbe,
crustacean, echinoderm, mollusc and fish. Results from literatures using domestic species were compared to those
from foreign literatures to evaluate the reliability of the effect levels of each biological group and end-point. Eco-
logical effect guidelines through estimating level of pH variation (SpH) to adversely affect 5 and 50% of tested
organisms, HC5 and HC50, were determined using SSD of marine organisms exposed to the CO,-induced acidifi-
cation. Estimated HCS5 as dpH of 0.137 can be used as only interim quality guideline possibly with adequate
assessment factor. In the future, the current interim guideline as HCS of dpH in this study will look forward to
compensate with supplement of ecotoxicological data reflecting various trophic levels and indigenous species.

Keywords: Carbon dioxide capture and storage(olﬁﬁ}‘%i ZX 9l A7), Acidification(AHd 3}, Leakage(‘r=),
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Fig. 1. Boxplot of CO, effect pH levels (LOEC) for species (A) and
end-point (B). Boxes indicate first and third quartile, bold line indi-
cates median. Whiskers indicate minimum and maximum (n=num-
ber of species).
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Fig. 2. Species Sensitivity Distribution of CO, effect levels expressed as a 6pH level. Dashed line indicates the HC5 of CO, effect level
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Table 3. Relationships between dpH and 6pCO, calculated for mean deep-sea conditions. Also shown are volumes of water needed to dilute 1
tCO, to the specified dpH that, if uniformly distributed throughout the ocean, would produce this SpH(IPCC[2005])

Classification pH change Increase in CO, partial pressure Seawater volume to dilute
SpH SpCO, (ppm) 1t CO, to pH (m?)
IPCC[2005] 0 0 -
0.1 150 656,000
0.2 340 340,000
0.3 580 232,000
0.5 1,260 141,000
1 5,250 54,800
2 57,800 6,800
3 586,000 700
This study
HCS 0.137 231 520,243
HC50 0.578 1,510 113,188
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