KOR. J. ENVIRON. TOXICOI..
[ﬁ I] Vol. 4, Nos. 1~2, 55~605 (1989)

BE M 2| RIFTFL 28 EEMEIES
mEam BEhE

L1 5

AR BMNERREN R

Cross-media Approaches to Risk Management of
Environmental Pollution in Korea

Yong Chung

Director & Professor, The Institute for Environmental Research, Yonsei University
ABSTRACT

Nevertheless the serious environmental pollution in Korea has been discussed in
concern with health effect, the significant effect are not determined easily.

Toxicological method has been used to establish safe levels of exposure for environ-
mental pollutants 'to have threshold health effect below which significant effects are
unlikely to occur. However the conventional method cannot to establish safe levels of
exposure for non-threshold pollutants have been used to express comprehensive pollu-
tion degree, not in detailed toxic effects. Acceptable exposure or risk levels are decides
by policymakers who consider descriptions and estimates of risks together with social
and economic benefits. This paper focuses on the concept development of risk assess-
ment and describes some risks of environmental pollution based on the surveyed date
in Korea.

The current concepts of risk assessment in policy descisions can be explored and
areas for possible improvement, given current scientific knowledge are identified.

The experience of foreign countries can provide a realistic basis for evaluating the
exjsting data of environmental pollutants. To improve the environmental quality, risk
regulation should be managed as soon as possible in Korea.
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Table 1. The statistical characteristics for five major pollutants at 10 sites in Seoul during 19831984 (Mean+

Standard deviation)

Sites (Dongrahutant o (ppm) 0, (ppb) SO, (ppb) TSP (ug/m’)  NO; (ppb)
Gool 21+1.2 109+ 5.2 35.3+26.1 2739+ 955 26.3+ 6.0
Kwangwhamoon 23410 51.9+26.6 72.8+43.0 57.3+ 200 35.9+10.2
Ssangmoon 4.3+23 9.0+ 6.3 61.5+39.3 241.7+ 85.1 21.1+ 6.3
Jamsil 18+138 91+ 48 3404220 301.6+ 99.0 222+ 54
Oryu 2.2+1.2 124+ 75 55.0+39.2 286.8+ 49.7 19.8+ 9.1
Seongsu 2.7+16 6.0+ 2.4 77.5+40.2 397.6+128.3 2714107
Kuro 29+15 6.5+ 2.0 71.7+39.5 353.2+106.3 279+ 4.4
Banpo 14405 12,7+ 8.3 4994283 320.3+1535 274+ 9.2
Shinlim 1.9+1.2 30.14+21.0 17.1+13.3 59.6+ 175 155+ 3.5
Deungchon 21+1.1 13.41+10.6 63.5+40.6 422.3+104.2 4184144

PSI 100> NAAQS(EEIARIRIEANE) N ZHE
st EEol™ 200, 300, 4002 Fedral Episode
Criteriao] # i3k Alert, Warning, Emergency
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Fig. 1. Distribution of PSI pollutants at monitoring sites in Seoul : based on 1983~1984 data
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Table 2. Comparison of PSI values with pollutant concentrations, descriptor words, general health effects and
cautionary statements

Index Air Quality
value Level

Pollutant Levels.

SO,

TSP CO
(24-hr) (24-hr) (8-hr)
{eg/m) (ug/m¥) (ug/m’) (ug/m’) (ug/m’)

NO,

(1-hr) (i-hr)

Health
Effect
Descriptor

General Health
Effects

Cautionary
Statements

500 Significant

400 Emergency

300 Warning

200 Alert

100 NAAQS
50 50% of NAAQ
0

1,000

875

625

375

260

7%5¢

0

2,620

2,100

1,600

800

365

80°

0

57.5

46.0

34.0

17.0

10.0
5.0
0

1,200 3,750

1,000 3,000

800 2,260

400 1,130

160 b
80 b
0 b

Hazardous

Hazardous

Very
Unhealthful

Unhealthful

Moderate
Good

Premature death
of ill and elderly
healthy people will
experience adverse
symptoms that
affect their normal
activity

Premature onset of
certain diseases in
addition to signifi-
cant aggravation
of symptoms and
decreased exercise
tolerance in heal-
thy persons.

Significant aggra-
vation of symp-
toms and decre-
ased exercise toler-
ance in persons
with heart or lung
disease, with wide-
spread symptoms
in the healthy pop-
ulation.

Mild aggravation
of symptoms in the
in susceptible per-
sons, with irrita-
tion symptoms in
the healthy popula-
tion.

All persons should
remain indoors,
keeping windows
and doors closed,
All persons should
minimize physical
exercion and avoid
traffic,

Elderly and per-
sons with existing
diseases should
stay indoors and
avoid physical ker-
tion. General popu-
lation should avoid
outdoor activity.

Elderly and per-
sons with existing
heart or lung dis-
ease should stay
indoors and reduce
physical activity.

Persons with exist-
ing heart or res-
piratory ailments
should reduce ph-
sical exertion and
outdoor activity.

2400 pg/m® was used instead of the 0, alert level of 200 ug/m?.
®No index values reported at concentration levels below those specified by “alert level” criteria.
cAnnual primary NAAQS

B HeiiRol = 3 BRMEE B o= Mt

K

2 EE A (Table 6).

o] EEe kK THM AEE#<) 100 ppb

o], WEezE FEHS Jeple WHE A
HE7E Kigstol, =8 B KEHRE
a2 A 2 Rl FEA A Arggsiet, o
ot Ak FEE S 44 fe trihalomethane
(THM)oll %3t k=58 2 faBol B3 HE
+ T+ U=

1934~19844F0l FAzH uloll K3lH Al BN
okepe] THM BB+ T4 % 10 ppb(0~40 ppb)

&{I
It

ol & v] 2] 2] F3hE Kol

e FEFRY Bl &K THMS —i&
9] chloroform- BYEE R, S WHEE ¥
HA ZENA £ 418 BEMS Y AKX = HHlE
fmstaL gl EiFelch(Table 7),

ol23E AEHRe FARER (lfe time
cancer risk) 2 &3, Table 7914 chloro-



60

KOR. J. ENVIRON. TOXICOL.

Vol. 4, Nos. 1~2

100
Gooi
59 (%) Seongsu
50 50 (%)
i 38 (%)
14 (%) 18 (%} 9 (%)
12 (%) [ 1 1
100 F
Kuro
73 (%) Kwang whamoon
48 (%)
50 +
27 (%} 26 (%) 26 (%)
100
Ssangmoon Banpo
68 (%)
43 (%) 43 (%)
50
23 (%)
9 (%)
14 (%)
1 1
100 o
Jamsil 69 (%) Shinlim
50 45 (%)
33 (%) 31 (%)
22 (%) ‘
100
Oryu Deungchon
79 (%)
54 (%)
50
23 (%) 23 (%)
14 (%) 7 (%)
[ | 1
2 2 g RN B
g £ £ 3 g £ : 3
: 5 .3 ¢ S
S 3 £ z£ § B 8 £ £ §

Fig. 2. Distribution of PSI descriptor words at monitoring sites in Seoul . based on

19831984 data
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Table 3. Distributions of critical pollutants by season
in Seoul; based on 1983 ~1984 data (unit: %)

~ Season ) Sum- B o
Critical Spring Fall Winter Total
pollutants mer
CO 1.8 0 24 0 1.1
Oxidant 1.8 11.6 9.8 0 5.0
SO, 9.1 23 1.9 16.3 8.7
TSP 76.4 86.0 78.0 44.2 71.0
NO, 0 0 0 0 0
TSP xS0, 10.9 0 49 395 137

Table 4. Statistical characteristics of PSI at 10 sites in

Seoul (1983 ~1984)

Site Mean Ség?ﬂ?gg Highest Lowest Range
Gooi 118 40 209 66 143
Kwang- _
whamoon 83 23 122 51 71
Ssangmoon 117 56 215 63 152
Jamsil 139 56 243 52 191
Oryu 137 46 240 77 163
Seongsu 200 63 337 77 260
Guro 185 62 272 85 187
Banpo 153 79 280 65 215
Shinlim 45 16 89 27 62
Deungchon 217 56 301 88 213

Total 139 74 337 27 310

Table 5. Population Risk of Mortality due to Air Pollu-
tion in Seoul

Excess Death per
10 million pop.

: SO, (ppb) X
Sites (Dong) TSP (ug/m’) per 15 days  per yr.
Gooi 35.3%273.9 5.8 140.9
Kwang- 72.8% 573 25 60.8
Ssangmoon 61.5x241.7 8.9 216.3
Jamsil 34.0x301.6 17.1 415.5
Oryu 55.0 % 286.7 9.5 230.9
Seongsu 77.5x397.6 18.5 449.6
Kuro 71.7%353.2 15.2 369.4
Banpo 49.9320.3 9.5 2309
Shinlim 171X 59.6 neg. neg.
Deungchon 63.5X422.3 16.0 388.8
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Fig. 3. Number of excess deaths per episode expected

in London or New York (population of about
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average eoncentrations of sulfur dioxide and
suspended particulate reach various values.
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Fig. 4. Number of deaths in London or New York air
pollution of sodes as a function of the product
of sulfur diexide and suspended particulate

concentrations.

forme T4 HH 1Lug/l olA = 58 EEEES
1708 %% 1%0olch, A& /kiEikeg THME Hi
FE7} 7545 10 ppbal 8558, AD 1,0008 &0l #s}od
#7584 0] =& Alojth,
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Table 6. Time Variation of THM Content of Tap
Water in Seoul Area

Sampling Sample Tap Water THM (ppb)

date  Number Temp. (C) Mean SD. Range
82. 7.17 9 7.2 8.8 66 1.0-—200
82. 7.1 27 21.8 8.8 74 10-324
82.11.26 22 8.5 12.3 39 46-176
83. 3.16 46 7.6 169 116 10-414
83. 4.22 72 12.3 10.2 48 2.0-29.0

Table 7. Categories of Known or Suspected Organic

Chemical Carcinogens Found in Drinking

Water
Highest Upper 95%
Observed Confidence
Compound  Copeentrations Extimatc of
Water, Cancer Risk
ug/liter Per ug/liter
Human carcinogen
Vinyl chloride 10 4.7x10°7
Suspected human carcinogens
Benzene 10 LD.
Benzo (a) pyrene D. I.D.
Animal carcinogens
Dieldrin 8 2.6x10*
Kepone N.D. 44x10°°
Heptachlor D. 4.2x10°%
Chlordane 0.1 1.8%10-%
DDT D. 1.2x10-°
Lindane (a-BHC) 0.01 9.3%x10-¢
A-BHC D. 42107
PCB (Aroclor 1260) 3 3.1x10°¢
ETU N.D. 2.2x10-¢
Chloroform 366 1.7x10-°
“«-BHC D. 1.5X10-5.
PCNB ’ N.D. 1.4X%10°7
Carbontetrachloride 5 1.1x10°7
Trichloroethylene 0.5 1.1x10°7
Diphenylhydrazine 1 LD.
Aldrin D. 1.D.
Suspected animal carcinogens
Bis (2-chloroethyl) ether 0.42 1.2x10-¢
Endrin 0.08 1.D.
Heptachlor epoxide D. LD.

I.D.=Insufficient data to permit a statistical extrapola-
tion of risk;

N.D.=Not detected;

D.=Detected but not quantified.
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ERFNAM v R E M EE (cancer risk man-
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WE Ev fEN R @R HEE A F 3
£ RS BEST ol AL HEIHE EENSE, &
EMWEY] FHE, #HHE = RETLRECE
HRETS

® BE-KH#E #FMH(Dose-response assessment) :
BEN BN =+ AEMHYHE B BEYE E
RUR7T REREY =t BB 2 MBEE o of grt,

® ZHE #ME (Exposure assessment) . fBF
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Fig. 5. Risk Assessment in the Federal Government: Managing the Process, National Research Council,
National Academy Press, Washington D.C. 1983,
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Table 8. List of Toxic or Dangerous Substances and

Materials Selected as Requiring Priority

Consideration (WHO, 1983)

Vol. 4, Nos.. 1~2

Table 9. Typical Outline of Potential Environmental
Contaminant Studies for EPA’s Office of
Toxic Substances,

Arsenic and compounds

Mercury and compounds

Cadmium and compounds

Thallium and compounds

. Beryllium and compounds

. Chromium (M) compounds

. Lead and compounds

. Antimony and compounds

. Phenolic compounds

. Cyanide compounds

. Isocyanates

. Organohalogenated compounds, excluding
inert polymeric materials and other substances
referred to in this list or covered by other
directives concerning the disposal of toxic or
dangerous waste

13, Chlorinated solvents

14, Organic solvents

15. Biocides and phytopharmaceutical substances

16, Tarry materials from refining and tar residues

from distilling
17. Pharmaceutical compounds

s =
[ =

18, Peroxides, chlorates, perchlorates and azides

19, Ethers

20, Chemical laboratory materials, not identifi-
able and/or new,

21. Asbestos

22, Selenium and compounds

23. Tellurium and compounds

24. Polycyclic aromatic hydrocarbons (carcino-
genic)

25. Metal carbonyis

26, Soluble copper compounds

27. Acids and/or basic substances used in the
surface treatment and finishing of metals

Yl BE ] B ] @R S THE
SHE KB BRRER BET ol A £E
RN WE WA EEREEA REsir
sted ‘M E (population risk) 2 fEfE & E M’
(individual risk) & #1873}7] 18 BB S BE
3ot

@ =M #F1E(Risk characterization) . f&

Executive Summary
Introduction
1. Physical and Chemical Data
A, Structure and Properties
B. Chemistry
1. Reactions involved in uses
2. Hydrolysis
3. Oxidation
4, Photochemistry
1I. Environmental Exposure Factors,
A, Production, Consumption
B, Uses
C. Environmental Contamination Potential
D. Current Handing Practices and Control
Technology
E. Monitoring and Analysis
1. Analytical methods
2. Monitoring studies
III. Health and Environmental Effects
A, Environmental Effects
1. Persistence
2. Environmental transport
3. Bioaccumulation
4. Biomagnification
B. Biology
1. Absorption and elimination
2. Transport and distribution
3. Metabolism and excretion
4, Metabolic and pharmacologic effects
C. Toxicity—Humans
1. Occupational studies
2. Nonoccupational exposures
3. Epidemiological and controlled human
Studies
D. Toxicity—Birds and Mammals
Acute aminal toxicity
Subacute and chronic toxicity
Sensitization
Mutagenicity
Teratogenicity
Carcinogenicity
. Possible syncrgisms
E, Toxicity to Lower Aminals
F. Toxicity—Plants
G, Toxicity—Microorganisms

NS e
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IV. Regulations and Standards
V. Summary and Conclusions
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