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Mercury issues in Korea

Updates of Mercury Emission Inventories

Introduction of Atmospheric Mercury Monitoring Network

Project design of Korean Mercury Monitoring Program
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Hg levels in Blood

1st Korean National Environmental Health Survey (C09~12)

Hg in Blood : Arithmetic  Geometric Percentile (%tile)
Sample size

(ng/L) mean mean 25th 50th 75th 95th
Total 6,298 3.97 3.08 1.99 3.05 4,76 9.9
Gender

Male 2,924 4.74 3.65 2.33 3.60 5.74 12.1
Female 3,374 3.22 2.62 1.77 2.62 3.92 7.4

Age Group (years)

19-29 747 2.87 2.35 1.59 2.33 3.40 6.5
30-39 1,180 4.02 3.22 2.19 3.26 4.97 10.5
40-49 1,333 4.34 3.45 2.29 3.40 5.29 10.2
50-59 1,495 4.89 3.75 2.37 3.62 5.94 12.7
60-69 1,110 4.06 3.05 1.88 2.90 4.89 10.2
70 and older 433 3.36 2.58 1.66 2.56 3.92 7.6
Region
Urban 4,966 4.00 3.11 2.00 3.07 4.79 9.99
Rural 428 3.15 2.51 1.66 2.41 3.79 7.33

Costal 177 5.97 4.80 3.07 5.04 7.41 14.19




 Large mercury emissions : 32.2 ton/yr (08, UNEP)

= Is it real?? Need updates on Hg emission inventories!

* Koreans’ mercury concentration in blood : 4.34 ppb (05) — 3.08 (‘12)
(USA : 0.94 ppb, Germany : 0.58 ppb)
- More than 20% of Korean showed higher Hg concentrations compared to

guideline level of USA EPA (RfD 5.8 ppb)

- Similar or lower Hg levels in urine than western countries

= Caused by high intake of fish: 74~94 g/day (USA : 17.5g/day)

« Frequent occurrence by long-range transport of Hg

= Need regional-scaled Monitoring & Modeling !
6



“Reduce Human health effect due to Hg exposure”
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Updates on Mercury Emission

Inventories in Korea




» All the Hg emission facilities are controlled according to Korean Clean Air

Conservation Act.

(Unit : mg/Sm)

L : New
Facilities Capacity threshold Current (from 15.1.1)

1) Coal-fired power plants All facilities 0.1(6) 0.05(6)

2) Coal-fired industrial boilers 0.5t/hr (or 309.5 Mcal/hr) 5 1

3) Primary metal production Uil (ge;cﬁism Heee) 0.1(15) 0.05(15)

4) Cement clinker 0.72t of fuel usage/day 0.113) 0.05(13)

5) Waste incineration 600kg waste/day 0.112 0.05(12)

6) Others 5 1

*() in emission limit : Standard oxygen concentration (02 %)

» All facilities should submit Hg emission data annually through SEMS (Stack
Emission Monitoring System).




Activities Emission Factors Hg emission

oo (ton/yr) (mg/ton) (ton/yr)
' bituminous 76,402,994 SCR-ESP-FGD 17.66 1.35
Coal-fired
power plant anthracite 2,404,050 ESP 95.81 0.06
Zinc 830,000 ESP-VS-Dry tower-GS 9.15 0.0076
Non-ferrous
metal smelters Copper 526,000  WS-ESP-Dry tower-FGD 4.18 0.0022
Lead 416,000 ESP-VS-Dry tower-GS 12.60 0.0052
Municipal 8,125,128 SDR-BF-SCR-PF 47.20 0.38
. Waste Specific waste 1,102,528 ESP-VS-WS-SCR 296.73 0.33
1ncineration
Medical waste 1,460,950 CC-SDR-BF-WS 773.24 1.13
Cement
] 45,280,000 BF 62.22 2.82
clinker

* note : SCR : Selected Catalytic Reduction, ESP : Electrostatic Precipitator, FGD : Flue Gas Desulfurization,
BF: Bag Filter, VS : Venturi Scrubber, WS : Wet Scrubber, GS : Gas Scrubber, SDR: Semi Dry Reactor, CC: Cooling Chamber



Coal-fired power plant (106.8%) Cu refining facility (92.1%)

Others

Bottom ash sulfuric acid

Sludge

anode copper

Air

emission water

sludge

Zn & Pb refining facility (85.1%) Wastewater-treatment plant (96.5%)

H2504 Inc
cadmium Lead

Dhters

Waste water

Slag



Introduction of Atmospheric Mercury

Monitoring Network in Korea
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)rk of Korea

@ Objective
- To monitor the atmospheric mercury concentration levels in Korea

-  To evaluate the long-range transports of mercury between nations

@ Status
- Started from 2009 and currently operated at 12 sites to monitor TGM.

- Operated by KECO (Korean Environmental Cooperation) and data are
reported to NIER

- Extended to the monitoring of wet mercury deposition at all sites and
the monitoring of speciated mercury at 4 sites until 2015.

@ TGM monitoring methods
- Instrument : Teckran 2537
- Sampling frequency : Every 5 mins.

- Frequency of data report : Every 2 hours

13



< Sites of Hg monitoring network>
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Designing

Korean Mercury Monitoring Program

(KMMP)




r

@® Objectives

To build up integrated Hg monitoring network in Korea

To evaluate the ecological responses to changes in atmospheric Hg deposition

To monitor current national status and trends

@® Yearly Plans

(STAGE 1:°13 ~’15) Program design. Site selection, Methods, QA/QC programs.
(STAGE 2 :°16 ~’20) 15t Environmental Hg monitoring Campaign
(STAGE 3 :°21 ~’25) 2rd Environmental Hg monitoring Campaign

@® DMonitoring matrices
Atmospheric deposition
Sediment (Core profile, surface)

Fish & Plankton (including food web survey & isotopes analysis)
Water



Monitoring framework of KMMP

Monitorin
g sites

Objective Site Ecological component (Frequency)

L -t iati f .
LS Ve S Mountain-top - Ambient Hg (Continuously) Wet (weekly)

Hg input
* Sediment core Hg profile: 5-10 years
Influence by LTPs Remote Islands * Biota (annually)
Intensive
monitoring « Ambient Hg (Continuously)/ Wet (weekly)
sites .
. Lakes listed as * Sediment & soil, water chemistry
The mechanisms biological H
contributing to the hot tg it fg (Quarterly, semi-annually(soil))
biological Hg hotspot otSbot sites trom
previous study * Hg & isotope in benthic & pelagic food
chain (semi-annually to quarterly)
National . Coal-fire power
Local point source .
status Identify Hg point source slizlinon o . .
& trends yHEP Industrial complex ° Sediment chemistry (annually)
monitoring « Fish 11
sites Geographical coverage hlannaaihy

Major watersheds

: National distribution




DB of Hg levels in freshwater fish

126 128 130°
1 | | Table 1
SoitiKoted Fish samples collected from freshwater and coastal waters throughout the southern
Korean Peninsula.
O it
e Sample Number of Year sampled
Subwatershed ) )
38" River g Species Sample Site
Freshwater fish Wwild 55 3626 92 2006-2008
Farm 9 502 23 2006-2007
East Marine fish Wild 18 636 13 2007
Sea Farm 7 229 5 2007
Total 78 5043 133 2006-2008
Table 2
oo Mercury concentrations, weight, and length for wild and farmed fish from fresh and coastal waters in Korea.
Common name Scientific name Number of Mercury concentration (ug kg~' wet weight)*  Weight (g) Standard length
(cm)®
Sample Site Mean 5D Min. Median Max Mean (Range) Mean (Range)
(n=5043) (n=133)
Wild freshwater fish
Mandarin fish Siniperca scherzeri 92 21 200 117 26.8 21 554 145 (8-594] 19 (8-29)
Largemouth bass Micropterus salmoides 196 32 195 264 6.91 95.7 1230 286 (6-1501) 18 (7-42)
Korean piscivorous Opsarichthys undrostris 112 13 167 138 125 128 532 110 (5-481) 17 (8-30)
1 chub amurensis
. Short barbel gudgeon  Squalidus japonicus 4 1 158 462 104 155 217 4 (4-4) 7 (6-7)
34 A coreanus
S Skygager Eryghroculter 125 18 151 115 100 106 588 186 (18-1640) 24 (11-51)
70 0 70 Kilometers ef}srhmp berus
—— e — Far eastern catfish Silurus asotus 204 39 144 168 8.93 101 1720 211 (9-1787) 28 (10-57)
Korean gudgeon Squalidus chankaesis 10 4 142 63.8 387 168 213 11 (4-17) 9 (7-11)
T T tsuchigae
126" 128" Korean sharpbelly Hemiculter eigenmanni 39 3 140 743 168 129 321 41 (4-202) 13 (8-23)
Floating goby Chaenogobius urotaenia 1 1 134 - 134 134 134 8 - 9 -
Fig. 1. Mercury measurement sampling sites in fresh and coastal \ Eel Anguilla japonica 13 6 121 104 231 95.6 423 141 (13-548) 44 (27-65)
Japanese aucha perch  Coreoperca kawamebari 5 3 119 50.8 701 102 175 45 (17-114) 12 (9-16)
Snakehead Channa argus 30 14 113 90.2 282 711 415 842 (112-3583) 37 (21-60)
Manchurian trout Brachymystax lenok 10 2 107 472 494 95.6 188 4 (2-8) 75 (6-10)
sinlingensis
Sea rundace Tribilodon hakonensis 6 2 102 410 49.7 112 147 257 (202-307) 30 (28-31)
Steed barbel Hemibarbus labeo 370 37 101 83.5 3.63 771 518 136 (3-1040) 19 (6-43)
Trout Oncorhynchus masou 2 1 99.1 250 814 99.1 117 881 - 38 -
Korean dark sleeper Odontobutis 58 18 97.4 96.6 145 61.3 503 35 (6-93) 12 (7-17)

platycephala
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Best place for Long-range transport study!

Je-ju Island, located on the southern end of the Korean
Peninsula, is remote from direct mercury sources but can be
impacted by long-range transport of mercury.

Considering Je-ju Island is located in the middle of a
triangle comprising China, Korea, and Japan, its
geographical location is desirable for studying long-range
transport processes influenced by strong seasonal wind
patterns and other environmental conditions.

A monitoring site at Gosan in Je-ju has been running for
‘Environmental monitoring of POPs in East Asia Countries’
and other pollutants.

This site has the potential for international collaboration in
order to have better understanding of atmospheric mercury
behavior.

Contents kists available st ScienceDirect

Science of the Total Environment =

journa; i weww.el 1 1seitor

The influence of long-range transport on atmospheric mercury on Jeju Island, Korea
Hang Thi Nguyen , Min-Yong Kim®, Ki-Hyun Kim **

* Depe. of Eath b Emvirom:
" Secul Metropolitan hsiute of A

es, Sejong Universty, Seva, 143.747, Kepudlc o Korea
Health et Bevironmens, Seow. 137-734, Repabic of Korea

Contants Hsts available at ScienceDirect
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Atmospheric Environment

ELSEVIER Journal www. alsevier

Comparison of organic compositions in dust storm and normal aerosol samples
collected at Gosan, Jeju Island, during spring 2005

Gehui Wang*®, Kimitaka Kawamura**, Meehye Lee*

Japan
md Quatermiry Geob areh Erirorment. Chinese Academy of Sciences, XTan 740075, China
omaensal Sciences, Koreo University, Seaul 136-701, Soush Koveo

Contents lists availabla at ScienceDirect

Atmospheric Research

journal hamepage: www.slsevier.com/lacate/atmos

Particulate PAHs levels at Mt. Halla site in Jeju Island, Korea: Regional
background levels in northeast Asia

i Yi Lee®®'2 Yong Pyo Kim®*, Naoki Kaneyasu®, Hidetoshi Kumata®*, Chang-Hee Kang **

* Departmens of Environmental Science and Engineering. Ewha Womans Universiy. 1-1 dashyun-dong seodaemungu. Seau, 120-750, South Korea
: Research D 305 Dufferin S Toron, ON., Garoda 3H 5T4

 Technalogy, 16-1 Onogaws, Taskuba 305 8565, Jpan

fe Scence. Tokyo University y and Ufe Scencr. Tokyo 152-392. Jopan

1 Amadong. Jeja 630. 756, Sau

Available online at www.sciencedirect.com
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. ScienceDirect ENVIRONMENT

Atmaspheric Environment 41 (2007) 29332944

Impact of Asian continental outflow on the concentrations of
03, CO, NMHCs and halocarbons on Jeju Island.
South Korea during March 2005

H.L.A. Wong®. T. Wang™*. A. Ding®, D.R. Blake®. J.C. Nam®

i, The Hong Kong Poly
California at

Hung Hor on, Hong Kong. China
A 92697-2025, USA
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See you all in fe-ju
In 2015



