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ABSTRACT

Objectives: The main purpose of this study is to evaluate heavy metal concentrations (Cd, As, Hg, Pb, Cr"),
particle size distribution, hydrochloric acid solubility, and parasite eggs in sand in five non-designated sandy
beaches in Gyeonggi Province.

Methods: The sampling sites are five non-designated Gyeonggi-do sandy beaches located in Ansan and
Hwaseong. ICP-OES and UV, a Vibratory Sieve Shaker, and PCM were respectively used to analyze heavy
metal concentrations, particle size distribution, and parasite eggs in the sand.

Results: Heavy metals were detected within the beach's safety management standards and some of the detected
As and Pb before and after beach opening were lower than one-quarter of the average value. In addition, the
results of the T-test to confirm the As and Pb concentration changes before and after opening showed a
significant difference in some beaches. The composition of sand was 86.53% according to the particle size
distribution standard (2.0-0.02 mm), and the hydrochloric acid solubility was the highest at Gubongsolsup (4.9%)
and the lowest at Bangameo-li (0.2%). Parasite eggs were undetected in all beach sand before and after opening.

Conclusions: The safety of heavy metal concentrations in sandy beaches was secured in the selected five
beaches in Gyeonggi Province. However, continuous efforts are required to make Gyeonggi-do’s beaches
suitable according to the Act on the Use and Management of Beaches.
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Fig. 1. Location of sampling sites (A: GPR, B: JBD, C: BAML, D: GBSS, E: GHD)
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Table 1. Sampling points in Ansan and Hwaseong
Classification Abbreviated word Full name Location (DMS)
. N 37°17'16.3968"
BAML Bangameo-li E 126°3427.012"
Ansan N 37°1654.984"
GBSS Gubongsolsup E 1263311 3112"
N 37°9'56.5488"
IBD Jebu-do E 126°372.7192"
. N 37°7'36.8832"
Hwaseong GPR Gungpyeong-ri E 126°40'58.6344"
N 37°3'45.576"
GHD Gughwa-do E 126°3329.1924"
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Table 2. Concentration of heavy metal at sampling points in Ansan and Hwaseong (unit: mg/kg)

Compounds Cd As Hg Pb cr Ys
Classification  \anacement
Stangdar ; 4 25 4 200 5 -
Before
BAML ND 2.524+0.35 ND 9.840.51 ND 12.32+0.86
Ansan GBSS 0.18+0.02 10.19+0.37 ND 15.8+0.81 ND 26.17+1.20
JBD ND 5.06+0.31 ND 11.6+0.98 ND 16.66+1.29
Hwaseong GPR ND 7.67+0.37 ND 15.0+0.79 ND 22.67+1.16
GHD ND 4.80+0.20 ND 11.7+0.78 ND 16.50+0.98
Sum 0.18+0.02 30.24+1.60 ND 63.9+3.87 ND 94.324+5.49
After
BAML ND ND ND 7.3+0.48 ND 7.30+0.48
Ansan GBSS 0.10£0.02  3.98:034  ND 118091  ND  15.88127
JBD ND 3.86+0.42 ND 9.2+0.60 ND 13.06+1.02
Hwaseong GPR ND 8.20+0.37 ND 11.6+0.99 ND 19.80+1.36
GHD ND 4.95+0.33 ND 8.4+0.88 ND 13.35+1.21
Sum 0.10£0.02 20.99+1.46 ND 48.3+3.86 ND 69.39+5.34

*ND: Not Detected
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Table 4. Particle size distribution of sandy beaches (unit: %)

Effective Uniformity

Categories Gravel Coarse sand Fine sand Silt . . Sand
Classification diameter coefficient

Stl\fna;‘:rgderz‘;ﬁ) >2 20020  02-0.02  0.02< mm ; 2.0~0.02

BAML 8.91 84.19 6.80 0.10 022 3.20 90.99

Ansan GBSS 1039 8801 1.52 0.08 0.34 226 89.53

JBD 3.44 95.20 129 0.07 033 1.98 96.49

Hwaseong GPR 30.72 68.38 0.86 0.04 0.46 3.19 69.24

GHD 13.54 86.12 0.30 0.04 032 3.64 86.42

Average 13.40 84.38 2.15 0.07 033 2.85 86.53
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Table 5. Result of hydrochloric acid solubility and parasite eggs

Classification Hydrochloric Parasite eggs (-)
acid availability (%) Before After
BAML 0.2 ND ND
Ansan
JBD 3.0 ND ND
Hwaseong GPR 0.4 ND ND
GHD 0.6 ND ND

*ND: Not Detected
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