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Restoration of the Polluted Coastal Area by an Artificial Beach System
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K. Q. Xu', Y. Sakaguchi?, O.Nishimura®, Y. Tanaka®, M. Hosomi “and R. Sudo®

ABSTRACT: The objective of this paper was to propose a new ecotechnologic method to recover the polluted coastal
environment by using an artificial beach system. An artificial beach (5 m x 10 m) was constructed in the Matsushima Bay
facing the Pacific Sea. about 300 km northeast from Tokyo. The area was polluted by fishery production and untreated
wastewaters from rural district. The major merits of this system are simplicity of the structure, energy-free operation, capability
to use tidal current cycle effectively, and ease of maintenance. The results of field investigation indicated that rapid removais
of turbidity, suspended solids, phosphorus and ammonium nitrogen by the artificial beach system were achieved. The removal
rate of total organic carbon was high because of the retention of the particulate matters. These performances were related to
physical and biological filtration through the artificial beach system. It suggests that restoration of polluted coastal area may be
expected using this artificial beach system.

KEYWORDS : Artificial beach: coastal restoration; chemical oxygen demand; dissolved oxygen; nitrogen; phosphorus;
suspended solids.
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Figure19 The distribution of the accumulated SS and Ignition Loss in the beach(Oct. 31, 199:

Table 1 Distribution of the attached epiphytic algae in the beach system (unit : cell/1g gravel)

Stations 1L 2L 3L 1U 20 3U
Epiphytic algae

<Bacillariophyceae>

Achnanthes affine 48,300
Achnanthes microcephala 96,600 96,600 338200 144,900 96,600
Amphiprora hyperborea 144,900

Amphora sp. 48300

Cocconeis placentula 144,900 48,300 48300
Cymbella affinis 48300 48300 48,300 48,300
Diatoma vulgare 144,900

Gomphonema constrictum 48300
Gomphonema exignum 48,300

Melosira nummuloides 193,200 96,600 48300 96,600

Navicula atomus 48,300

Navicula sp. 48300 48,300

Nirzschia dissipata : 48300 48300
Nitzschia palea 96,600 48300 48300 96,600 193,200
Pleurosigma affine 48300 48300

Pleurosigma intermedium 48,300
Rhoicosphenia marina 193,200 144,900
Thalassiosira gravida 48300

<Prasinophycaea>
Nephroselmis pyriformis 144,900 48300

<Euglenophycaea>
Eutreptiella gymnastica 48,300
Eutreptiella sp. 48,300
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