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The Fluxes of Total Gaseous Hg from a Landfill Site:
Measurements from Nan-Ji-Do During Fall 2001
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*Seoul Metropolitan Research Institute of Public Health and Environment
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As part of our continuous efforts to elucidate the behavior of total gaseous Hg at strong source area, we con-

ducted micrometeorological measurements of its fluxes from Nan-Ji-Do (NJD) landfill site during the fall
period of 2001. Results of our study confirmed that emission of Hg is overwhelmingly dominant over its dry
deposition in its frequency; however, its deposition is found to be large in magnitude relative to emission event.

The mean fluxes of Hg across soil-air interface of NJD, when computed using the concentration gradients and

relevant parameters, were found at 578136 (during emission: N=142) and -980065 ng/m/h (during dry

deposition: N=37). The occurrences of abnormalously high exchange rates were mainly due to the combined

effects of enormously high gradient values and high transfer coefficients at elevated site. The overall results
of our study thus suggested that the site should serve as net source of Hg with emission strengthl of 6.4

m/day.

Key words: point source, emission, dry deposition, mercury, micrometeorological, Nan-Ji-Do
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Table 1. A statistical summary of relevant environmental parameters and pollutants measured during emission and dry deposition events.

uv RH  Wspeed Temp O, NO NO, NOy SO, CH, N-CH, THC Cco PM2.5  PM10
mV cm? % m s* °C ppb ppb ppb ppb ppb ppm ppm ppm ppm  pg m® g m*® =)
(1) Emission only %
Mean 0.012 65.96 2.401 16.29 0.013 0.042 0.051 0.092 0.005 9.632 1.359 10.99 1.580 149.3 213.9 =
Medium 0.000 66.50 2.250 15.90 0.007 0.016 0.050 0.073 0.005 6.520 0.720 7.310 1.400 145.5 209.0 jﬁ
SD 0.034 10.80 1.233 2.187 0.014 0.059 0.025 0.073 0.003 8.187 1.576 9.432 1.084 72.51 104.7 T&
Min 0.000 35.00 0.600 12.50 0.000 0.001 0.009 0.009 0.001 2.240 0.020 2.270 0.100 15.00 14.00 ﬁ%
Max 0.200 85.00 7.100 21.30 0.054 0.359 0.112 0.426 0.022 43.28 9.150 4541 4.700 310.0 426.0 ji:
N 142 142 142 142 140 139 139 139 139 111 111 111 140 138 138 ng
CI (90%) 0.005 1.501 0.171 0.304 0.002 0.008 0.004 0.010 0.000 1.289 0.248 1.485 0.152 10.22 14.76 E
(2) Dry deposition only %ﬂ
Mean 0.111 54.76 2.638 17.96 0.018 0.048 0.052 0.099 0.008 5.668 0.806 6.474 1.049 114.5 161.6 iJ_N\’l
Medium 0.110 53.00 2.600 18.10 0.016 0.024 0.048 0.079 0.008 3.840 0.380 4.230 1.100 110.0 158.0 é
SD 0.061 10.48 1.074 2.129 0.015 0.057 0.024 0.074 0.004 7.586 1.107 8.579 0.813 56.32 77.36 E
Min 0.000 37.00 0.900 13.20 0.000 0.001 0.017 0.018 0.002 2.170 0.020 2.190 0.100 26.00 37.00 m\l
Max 0.240 77.00 4.900 21.60 0.055 0.251 0.112 0.320 0.020 34.40 4.140 38.53 3.000 246.0 368.0 iﬁ
N 37 37 37 37 37 37 37 37 37 17 17 17 37 37 37 l—iﬂ
CI (90%) 0.017 2.908 0.298 0.591 0.004 0.016 0.007 0.021 0.001 3.212 0.469 3.633 0.226 15.63 21.47 %
*Results of z-statistics test: 2
Z value -9.5451 5.7553 -1.1592 -4.2284 -1.9037 -0.5505 -0.2253 -0.5072 -4.2843 1.9852 1.7989 1.9940 3.2786 3.1328 3.3721 r%ﬂ
prx 0.00E+00 8.67E-09 2.46E-01 2.36E-05 5.70E-02 5.82E-01 8.22E-01 6.12E-01 1.83E-05 4.71E-02 7.20E-02 4.62E-02 1.04E-03 1.73E-03 7.46E-04 E;%

*Tests were conducted to examine the significance of differences between two datagroups.
**For data sets with significant differences (such as probability greater 99.99%) are bold-phased.
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Fig. 1. A plot of windrose pattern for measurement site
during the whole measurement period.
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Table 2. Comparison of Hg data sets (concentration, gradient, and flux) measured between two different fetch types from

Nan-Ji-Do.
Hg- LY Hg-U? Gradient %Grad. K Flux Va
ng m= ng m= ng m™ % m s ng m? ht cm st
Emission only
Mean 6.39 571 0.68 10.5 0.27 576
Medium 6.22 5.58 0.67 10.9 0.22 436
SD 2.02 1.80 0.40 4.77 0.20 456
Min 1.94 1.75 0.01 0.17 0.01 6.29
Max 14.7 13.9 2.13 21.7 0.83 2296
N 142 142 142 142 142 142
CI (90%) 0.28 0.25 0.05 0.66 0.03 63.4
Deposition only
Mean 4.99 5.48 -0.49 -10.3 0.53 -930 -4.67
Medium 5.21 5.54 -0.27 -5.25 0.50 -402 -2.29
SD 1.77 1.88 0.54 11.3 0.18 1065 4.86
Min 2.25 2.32 -2.23 -46.8 0.06 -4605 -19.2
Max 10.6 10.9 -0.02 -0.36 0.90 354 -0.23
N 37 37 37 37 37 37 37
CI (90%) 0.49 0.52 0.15 3.14 0.05 296 1.35

L2 Capital letters L and U denote lower (0.2 m) and upper 2 m) level for the measurements of Hg concentration gradient,

respectively.
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Fig. 2. Temporal variability of Hg concentration, gradient,
and flux data. Hg data are dividedinto (a) emission
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Table 3. Results of correlation analysis between Hg data sets and relevant parameters determined concurrently from
NJD.

He-L(+)P Hg-U(+)? Grad(+) Hg-L(-) HgU(-) Grad(-) K(+) K'(-) F(+) F@)"
Hg-L(+) (142)
Hg-U(+) 0.985%*  (142)
Grad(+) 0.620%*  0.476%*  (142)
Hg-L(-) @7
Hg-U(- 0.958*%*  (37)
Grad(-) -0.054 -0.336 37N
K(+) -0.337%%  -0.306%  -0.329%* 143)
K- -0.398 -0.373 -0.008 37
F(+) 0.243 0.172 0.458%* 0.540%* (142)
F(-) 0.031 -0.245 0.958%* -0.227 37
uv 0.062 0.142 -0.331%*%  -0.041 0.106 -0.506 0.435%*  0.545%  -0.046 -0.638%*
RH 0.262 0.209 0.384**  0.395 0.456 -0.296 -0.424%*  -0.394 -0.027 -0.160
Wspeed -0.460%*  -0.437%* -0.357** -0.516 -0.486 -0.004 0.638%*  0.698**  (.230 -0.186
Temp 0.286*%  0.346%* -0.112 0.291 0.245 0.105 0.032 0.146 -0.033 0.000
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Table 3. Continued

F(_)H

K() F(+)
-0.090 -0.416

K(+)
0.186

-0.072

Grad(-)
-0.307
-0.007

Hg-U(-)

-0.228

Hg-L(-)
0.335

Hg-L(+)PY Hg-U(+)? Grad(+)

0.272

0.158
-0.338
-0.299
-0.357
-0.210
-0.321
-0.353
-0.329
-0.183
-0.429
-0.421

-0.228

-0.255

05

0.117
0.166
0.143
-0.021

0.204
0.007
0.167
0.071
-0.303
-0.237
-0.303

0.297%  0.507 0.480
0.274 0.816

0.400%*

0.415%*

NO

-0.295*
-0.161

0.070
0.017
-0.051
-0.102

-0.287
-0.127

0.750%**

0.763**

0.734%**

NO,
NOy
S0,
CH,

0.335%*  0.656**  0.613**
-0.052

0.586%**

0.588%*

0.064
-0.543**
-0.525%*
-0.559%*
-0.244

0.740%*
-0.006

0.769**
-0.011

0.508%*
0.118
0.218

0.443%*
0.140
0.259
0.165
0.546

0.044
-0.086

0,183

0.232
0.024

0.224
0.019

0.348*
0.221

N-CH,
THC
co

0.028
0.158
-0.166
-0.152

0.139

0.161
-0.007

0.578*  0.521*  0.083
-0.254
-0.241

0.493**

0.504**

0.825%*  0.407**  0.920%*  0.941%* -0.437%*
-0.410%*

0.816%*

PM2.5

0.000

0.832**  0.401**  0.919**  0.936%*

0.821%*

PM10

12)Capital letters L and U denote lower (0.2 m) and upper (2 m) level for the measurements of Hg concentration gradient,

respectively.

) designate the direction of exchange, up- and downward, respectively. * and ** denote

In addition, symbols (+) and (

the probability of correlation at 99.9 and 99.99 %, respectively.
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Fig 6. Relationships between Hg concentration and

PM concentration levels are compared using

the data sets obtained during this study. (A)
upper: Hg concentration at 1 m height and PM
10; and (B) lower: Hg concentration at 5 m and

PM 2.5.
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