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Mercury mass balance was investigated in Lake An-dong, located in the upper stream of the Nakdong River,

to assess the status of mercury pollution by measuring mercury inputs and outputs of the lake. The parameters
for mercury input estimation included atmospheric wet deposition (0.52 kg/yr), dry deposition (0.20 kg/yr), river
inflow (16.93 kg/yr) and diffusion from lake sediments (0.64 kg/yr). The mercury inputs totaled 18.29 kg/yr,
and 92.5% of this total input was attributed to river inflow from the upper stream. Mercury outputs were mea-
sured in evasion (0.14 kg/yr), lake outflow (1.92 kg/yr) and sedimentation (45.77 kg/yr), and the total mercury
output was estimated to be 47.83 kg/yr. The imbalance between the inputs and outputs of mercury was 29.54
kg/yr, which suggests that there are other missing inputs of mercury to Lake An-dong such as river input during

heavy rainfalls and tributary inflow.

Key words: Mercury, Mass balance, Wet deposition, Dissolved gaseous mercury, Diffusion flux
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Fig. 1. Sampling stations for atmospheric, water and sediment samples.
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2407 AEo 7 ZASItH(Table 2).
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Table 1. Sampling stations and water pameters sampled in June 2011

Sampling . . Temp DO Cond. TSS Chl a
station Latitude Longitude ©C) pH (mg/L) (uS/cm) (mg/L) (ug/L)
1 36° 35.839' 128° 52.295' 19.26 9.09 10.64 184.2 34 5.0
2A 36° 35.250' 128° 48.783' 19.97 8.42 9.82 192.0 1.2 1.8
2 36° 34.933' 128° 50.150' 20.28 8.81 10.08 192.9 14 2.5
3 36° 34.925' 128° 46.766' 21.35 8.68 10.64 9.79 12 1.9
4 36° 37.524' 128° 50.691' 20.88 9.37 10.46 16.34 8.0 18.7
5 36° 38.209' 128° 50.699' 21.15 9.41 10.77 158.1 42 194
6 36° 39.432' 128° 51.079' 21.35 9.16 9.30 154.8 2.0 4.9
7 36° 40.574' 128° 49.640' 21.22 9.20 9.82 156.6 0.6 0.9
8 36° 41.399' 128° 49.167' 21.26 9.16 9.56 1613 1.0 0.3
9 36° 35.198' 128° 51.450' 22.06 8.71 9.48 189.9 14 1.6
10 36° 34.698' 128° 50.409' 21.52 8.79 9.93 191.7 1.6 2.6
11 36° 34.556' 128° 50.259' 21.21 8.81 9.90 1915 1.2 2.0
12 36° 34.786' 128° 49.230' 21.04 8.76 9.84 1915 1.2 1.7

*Temp: temperature, DO: dissolved oxygen, Cond.: conductivity, TSS : total suspended solids, Chl a: chlorophyll a.
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Table 2. Atmospheric speciated mercury concentrations obtained at Ye-an site in An-dong

. . TGM (ng/m) GOM (pg/n) PBM (pg/m)
Sampling period mean+SD max mean+SD max meantSD max
May 2.9240.59 3.74 24.30+3.96 27.53 27.38+3.81 31.76

2009 July 1.56+0.29 1.85 39.67+8.56 47.04 49.13+12.18 63.55
Oct. 1.80+0.33 2.45 13.26+11.24 43.20 19.14+9.62 36.00

Feb. 1.3740.35 1.93 4.07+2.89 9.09 14.47+2.98 18.82

2010 Apr. 1.56+0.12 1.72 22.9243.14 27.98 28.98+1.97 31.68
July 2.19+0.14 2.38 64.73+5.38 73.00 83.34+7.20 91.00

2011 Apr. 1.9240.54 2.51 68.77+32.57 130.73 89.55+26.35 122.27
Nov. 1.8740.53 2.24 49.15+12.85 58.58 65.11+16.82 76.45

Total Average 1.91+0.49 2.30 36.28+24.62 48.59 47.64+29.01 58.94

*TGM: total gaseous mercury, GOM: gaseous oxidized mercury, PBM: particulate bound mercury.
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Table 3. Comparison of atmospheric speciated mercury concentrations

Site Period TGM (ng/m°) GOM (pg/m°) PBM (pg/m°) Ref.
Lake An-dong 2009~2011 1.91+0.49 36.28+24.62 47.64+29.01 This study
Seoul 2006~2008 3.72+2.96 11.349.5 13.4+12.0 12)
Chuncheon 2006~2008 2.12+1.47 2.7+2.7 3.745.7 12)
Incheon 2006~2007 3.28+2.31 16 30 13)
Yeongheungdo 2013 2.87+1.07 - - (14)

Taiwan 2006~2007 1.74+0.63 12.14£20.0 2.313.9 (15)

*TGM: total gaseous mercury, GOM: gaseous oxidized mercury, PBM: particulate bound mercury.
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Table 4. Comparison of mercury concentrations in rainwater and annual mercury wet deposition flux

. . VWM* of Hg in Annual Hg wet deposition
Site Period wet deposition g(ng/L) flux E(%Hg/mz . ;l)r) Ref.
Lake An-dong 2009~2011 3.09 3.87 This study
Seoul 2006 10.1+17.0 16.8 19)
2007 16.3+16.5 20.2 19)
Chuncheon 2008.7 8.8 9.4 20)
Yangsuri 2008~2009 6.30+4.42 4.88 @21

*VWM: volume weighted mean.
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Table 5. Comparison of dissolved gaseous mercury concentrations in the Lakes

Lakes T-Hg (ng/L) DGM (ng/kg) Period T (°C) Ref.
Lake An-dong 2.11£1.35 0.025 '09.11~'114 15.7 This study
Yangsuri 2.0+2.0 0.015 '08.8~'11.8 - (24)
Lake Juam - 0.093 '05.8 26.3 10)
West Lake 5.01 0.076 '01.6 215 (25)

Cane creek <0.2 0.041 '03.7 26 (26)
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