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Fig. 1. Comparison of water temperatures measured at
the intake and outlet of the condenser of three
nuclear power plants in the east coast of Korea
during 1992~ 1998 (Korea Electric Power Cooper-
ation 1993 ~1999).
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Fig. 2. Seasonal fluctuation of the number of algal spec-
ies found at the discharge canal (Disch-In), inside
of intake (Intake-In) and cutside of discharge
canal (Disch—Out) or outside of intake canal (In-
take-Out) of three nuclear power plants in the
east coast of Korea during 1992~ 1998 (Unpub-
lished data of the author).
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Fig. 3. As Fig. 2, but of the mean biomass values (Unpu-
blished data of the author).
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Table 1. List of warm-tolerant algae found at discharge
canal of three nuclear power plants in the east
coast of Korea (Unpublished data of the author)

Ulchin Wolsong Kori

Species

Cyanophyta
Lyngbya confervoides
Microcoleus chthonoplastes +
Oscillatoria brevis
O. nigro-viridis +

+ o+t
4+

Chlorophyta
Enteromorpha compressa +
E. intestinalis
E. linza +
E. prolifera +
Ulva conglobata
U. pertusa +
Urospora penicilliformis
Cladophora albida
Derbesia marina

+
+ 4+ ++++

4+t

+

Phaeophyta
Ectocarpus arctus
Colpomenia sinuosa
Sphacelaria lutea
Dictyota dichotoma
Padina arborescens
Sargassum fulvellum
S. horneri
S. micracanthum

+4++++
4+ 4+ 4+
+

+ +
+ +

Rhodophyta
Stylonema alsidii
Bangia atropurpurea
Gelidium divaricatum
Prieophyllum zostericolum
Amphiroa ephedraea
A. zonata
Corallina officinalis
C. pilulifera
Grateloupia filicina
Prionitis cornea
P. ramosissima
Caulacanthus usutulatus
Hypnea charoides
Ahnfeltiopsis flabelliformis

+ o+ 4
e i e S R
A+

+
_|_

=31 ¢)}(Langford 1990). o] Ee|™ ] dA= A A
157)oA 1987 Bl Y7449 f3Fo] 3% 300
olAqd w] s}l 52 (Enteromorpha spp.)7} Z7}3l1
7tz A o] =AY (Sargassum horneri)= 1m =7)¢]
NASo] FAFHG o, WAL 7H5E AT A
AupAE) <1 Al7]el 1988y Bl el IA i
A s SoE JAHA sk A Rlaksd 5
2) (A A 3] 27, melobesioidean algae)qto] R 23}t
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Effects of Construction and Operation of Nuclear Power Plants
on Benthic Marine Algae

Young Hwan Kim

(School of Life Sciences, Chungbuk National University, Chongju 361-763, Korea)

Abstract - During the past several decades, electricity generating plant increased with
remarkable rapidity in Korea. Recently the increase has been much more rapid as the rate of
industrialization has accelerated. Construction of nuclear power plants in coastal areas inevitably
caused the perturbation of critical coastal habitats and thus influenced marine algal species
composition. Particularly, an increase in the building of nuclear power plants led the amounts of
heat discharged to increase exponentially. As far as the effects of cooling water and thermal
discharges are concerned, benthic marine algae are likely to be vulnerable to a discharge. Heated
effluents from nuclear power plants, with the temperature rises of 7~ 12°C under normal
operating and design conditions, are discharged through the discharge canal and into natural
water bodies. It is clear that the characteristic marine algal community is developed in the area
affected by the thermal discharges; i.e. low species richness and low species diversity.
Nevertheless, it is worthwhile to note that elevated temperatures exert differential effects
depending on the algal populations. Benthic marine algae grown at the discharge canal can be
regarded as warm tolerant species. 35 species (4 blue—green, 9 green, 8 brown and 14 red algae) of
marine algae occurred more than 20% frequency at discharge canal of three nuclear power plants
in the east coast during 1992 ~1998 and thus can be categorized as warm tolerant species in
Korea. To minimize the ecological impacts of waste heat on benthic marine algae, it is
recommended that, in the future, nuclear power plants will have to employ some form of closed -
cycle cooling for the condensers. [Nuclear power plant, Construction, Operation, Ecological
effects, Benthic marine algae].



