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7] a)
Cd, Cr, Cu, Ni,

/n
Cr, Ni
Fe, Cr, Mn, Ni

Cd, Cr, Mn, Nj,

Pb, Zn, As

MO,
K A

=
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2HEE oS58k ld<Ql Unit
World Model(UWM) 7id& o]&ste] 9 ddugo] nE T35
of wiA Fsr=st TR 54S EAAY. TEEHe FAAAY 54
7] A (critical water concentration) 2Bl S Fd¥HE S55 v

5 9itstr] 98l AFE S oAl s el Q] Transpec (Bhavsar SP et

al, 2004)v FsE adste] FAS HHEY a5=d w58 45
v EFot & FEse AME Thes 71EY AFE 2EE o
&oto] At a, dd EHiATE &85ty FAY HHEY T4
FEE AAE AT Transpecs 7§43 Transpec-113= EOWHX] [eXs:
A o= S Eia

o] AAA HAr}. A Transpec—II—E 4‘15“34- .Tliﬂ Fo] = pH,
G154 e BEdEA T4z FTAI General purpose isotherm
(GPDS Z&38to] EY He 5% =5 AHAet. =39, fugacity/
aquivalence 7'dE& 7o g dto] Edo =4 &3 ESRA, FA-H
g Azugy 2 WA 1 EfolE
aquivalence= S ulA oA Hojyd = AT S Loty FrIES Y
o2 M fugacity MES F559 3o ExS
gt W3 Jd o]t (Harvey, C., et al, 2007).
TWol = =3 vrjA F e 2 ¥ (K-Simplebox)? ECORAME 5 9]
e A o]l Atk F=d Al SHEFS AR vRE AF
g g o steted A E S el AMEE (= H 8 g
d, 2014b). 719 el A s 2 E ] ECORAMEE= 7 wjAE& o9
Az GEste] Fbe] wWE AR vk #EE 45T 7 Jo
A H3lst= ¥ g3 d el (steady  state)
2 g4 ¢4 &

- —

i,
)
e
N
=)
Ma
9



A3HF TS UA FHER 75

AldEYY +x

2 AT E didAGdE A 7], A, EG 34 AR et
ATHE3-11. ZzF wf A, wjAzre] 29 o]s& AlZte wE EH 9]
WHels Al v A4 H (unsteady state) R8-S LEIIATE F71E
do] tufA] FElEFE QA ECORAME(H &3, 20053 el thufA] A%
(e A, 2008)S Fharste] Alzdl Wl A, &4 A = 5 718
Al By 4 xE TEsdth EY W B4 &%, A=9 uptakeol
oJgt o]F T AN 7AES WAAGH HFEE YA A5 54
= skl A s

lWet,’dry depasition

Surface r
I|tterfa|l

Plant uptake

soil

Leachlng

Wind advection

dispersion

i..‘.;
T

sediment

unoff No volatilization

water

ettling & resuspend
dispersion




Al 2d Bge AT W9

WA GE AAduE Feleh Gl A IR A4
FEAE WA 127km’, A5 51.65% ] s FmAleltt AA, A, F
shebad #d Ab}do]l g A sl B7hE AAsk

2 2 9 }
wodd FE% e9EE RUHYS QAW N Crel b7 e g wst
=0 A 77

12 unit risk 71=2E @ QA E3-1].

[3E3-1] did=2de = rled=s =7+
4% % (ug/m3) IRIS, US EPA=*
}rlggt\g A E A Unit Carcinogenic
(2013-2018) (2013-2018) Risk(ug/m3) Group
Ni 0.00312 0.00413 0.00048 A
Cr 0.00301 0.00533 0.01200 A(Cr)

xExcess lifetime cancer risk associated with breathing 1 ug of a chemical

per 1 m3 of air over a 70-year life span for a 70 kg human, IRIS, EPA

A3A EY &FEH 7
3.1. WiAE &3 FH 717

G A6l WA dE add BAFH/4E Hes)
Fols egEdo] AR fuHE I fEHE IS B

[e] =
(mass balance equation)©. 2 A|-$-31, o] 9. de] 4334 H(Euler
method) &2 EojU & tujA] eSS A8 o3 &3, 2005).

e e

ox
1> ofh

1) o171 (Air, A)

o]Eo]_ 72 %
(211).  olF, E2t71ze  EPACIA  7jutsh ISC(Industrlal Source
Y koS VxR e

2ot R AR (0,5 A SRS A



"9l Briggs fomula (Gifford and Hanna, 1967)% 4F4g 3t ©¢]
|

A7 o] gt o] Lol A= L+15do, 2 S7heTh Axl Ulfel A=
TaHe F7F dAstar, Azko]l Aol wel 7] A A 277t ST
st Ta o] Sbeth(H &, 2005).
V,@)C
A(Zc)it 40) = E(i)+ AdDi(i) — dryDep(i) —wet Dep (i) —————————~ (A1)
-V, (D) 71 AR B39 (31)
-0, () W71 AR F=30)
-E@@): @AAT 55 EZF0)

=
-AdDi (1) A 7] AR o] F (Advection) 2
g H(Diffusion) (i)
—dryDep,(1): AT A2 1A =)
~wetDep (1) S F2 34 =230)

*t 7] AR = 1202 FAAEYG = 1 to 12).

2) BEY
72588 HA ¥ (dryDep, wetDep) 29 %E2S &3 (Leaching)
EYFA[RunOff=Z A2 o]lsstt). oju EX| & utz 2
FTa % olF7|%to] thET} A E g (forest) WO FH &
A9 uptakeel oJaf AE® o]Fdtil MEEHWA AL
W =d2Fal) EFeE  olFdr. AN ESFS(Low
vegetation) T2 ZtEol 23k uptake”’} wHAY Sl
Ao o T olEr|AEs ¥A {dvh EXIELFE AT
HAB] 29 20079 TEF EAIEAEE &34 Paved(FHAY, &
AAY, AEAY, AHAEAY, wEAY, FTITAEAY), Low
vegetation(v=, W, ah-¢-=A A, HFd, ZTEFAEEA] AFA 2 A4
FS5A, AFA, AAA], AFWHA), Forest(Z4#, AHad,

H)ow BEFAT[2HE3-2].

1

o

2 2 2 o

A

=

rot

9l

P
T

e

40 o

v
24
o
T
o2
rlo
g
Q

=

(@)

o,

’

b X
fols




LW
I Forest
B Paved

[793-2] XA EA¥EE 2FE

2)-1 A E Y (forest, F)

V,(k)Cp(k)
L

— RunOf f »(k) — Leaching (k) ———————————————————————————— (A2)

= dryDepF(k) + wetDepF(k:) + Fallp(k) — UptakeF(k)

2)-2 A2 E%(Low Vegetation, LV)

Viv(k) Cpy (k)
d dt

— RunOf f (k) — Leaching (k) === === === ——-mmmmmmmmmm e (413)

= dryDep; (k) +wetDep; (k) — Uptake (k)

2)-3 £ E%(paved, P)
; Vo(k)Cp (k)

m =dryDep P(k) +wet Dep P(k)
— RunOf f p(k) — Leaching p(k)————————————————————————————— (2414)
— 8 —
- =]
ks



[e]

-Fall(k): G T FUHE = 9 ditterfal) @] =55 3 (k)
- Uptakek): S91A120 -8t e] ) QAL o] A Uptake® =
~RunOff(k): SAHT A run-off= = F a4 (k)

- Leaching(k): @AM FA = &% 5 =(leaching) & v < &F(k)
«EAdAAE /2 FAEHKk =1 to 8)

3) A (Water, W)

TAE FHE 2 Oﬂ%élﬁ(dryDep, wetDep, RunOff) a3 S u}e} —?T
A (Flowln), % (Flowout)st™ 7 (WaterDep), #5F(SedResus), &
ézW(MTMﬂ oz B FE e}

tan

V, k) Cyp (k)
d dat

RunOf f (k) — WaterDep(k) + Sed Resus (k) — M Ty, (k) + MTy, ,(k) —-(2]5)

= dryDepP(k) + wetDepP(k) + Flaw[nW(k:) — Flowout W(k) +

-Flowlnw(k): ©9AIZtE A 4 =Fk)
~Flowoutw(k): 2] A 7+

~WaterDep(k): ©G9AIME AEZ 372 (k)
-SedResus(k): @A F AERZFYH A5/ F (k)
“MTy(k): SAAG FANA AERS

~MTg,  (k): ST AR A A=

1_ lo
. da
2

)

=

4) A E(Sediment, Sed)
AEE FAA &4 7 (Waterdep), A5 (SedResus), =2 gHxak
(MD)HAE AAH wfAd] ff 2dE7F Hshghr),



Vioa (k) Co,y (k)
d%: WaterDep (k) — SedResus (k) + MTy, (k)

1) & 4 (Deposition)

g2 MR egRAe Uy F FEE ANPHTG A9

#AA4S Ba e AR o BT 7, 8).
wetDep = Q - Ajj - Cair - Ur - ——————————— (A7)
dryDep = U - Ajj - Cair -————————————————————————————— (218)

Ad dw )%
2ok 7] u)

RS o =2
(449, 2018)& 7HoAl= Fo ¥ St

Q = Crain/Cair

-Ur: €99¥ Z$74%, km/hr

-Q: scavenging ratio, unitless

Ay t7lish B Ejel A A, km?
-Cair: 7% %, g/km’

U AN AAEE, km/hr

~Crain: Wl &% %, pg/m’

2% AH FE(direct run off)S A3 E&o|t}(A9). a7

Egdon f9uE f3e Fuaws 49 A ALE i
=
o
3!




Ed UodA FdE &4 EAete SHdEAL2 ol5Ado] =ol &
Z(leaching) @t} &5+ B8S EYG HF&d vlH st TEI

Qle = Pm - dirct_ RunOff - evpt ————————————————— (49)

C‘oi
Leaching = ﬁ{/p-area-@e-loﬁ ————————————————— (2110)

-Pm: W+ 75, m/hr
-AH /=, dirct RunOff
—evpt: WA, m/hr
&= g/hr
-Qle: B4 3 F&, m/hr
2

-leaching: &

Zi

—area: EYH A km

-p- ESEE kg/l

-Kd: #uiA5 L/kg
“Coot EGH & 555 5%, mg/kg

3) ¥4l (partitioning)

Edolyt A oA ed=Ede A5eH Ao upe; 857
AstAY F2E ez EujEo] EAsHAl "ot ol o]FAde] o =
< &N E&E AAsH] 98 Al KdE AFEekith ek o

T Kde Q/C= AAstd, mddgeo] AgAdS fla T/C= Al
Alat71 e Fdrh(A11). Qe AAl FHHE T35 skolH, C &+

2
%, TE % 395 ol

N

_11_



Cr3e pH7F =& Edor FHAFow EAe+=d Cr(OH)s CryOs,
PAsly "ARY, C%e pH 17659 4= HCrO, =
S 7

CriFe; x(OH)s&
At pH7E S 7hekd
2010). Ni< pH7} 3
pHE= EGAM 5
& Wl Al Kde pHzkel #3

o
>
o2 T
o% Mz B~
of
ol
o R
_\E,

) nﬁg o
N
rr

il _w
F

ot
b
ﬂl

1)

o)
|
==
o

o] x=Alo] AAXNHAZSA S
ZITHEPA, 1999). o] ¢}zto]
g Qlztel7] wie]l E
Abgke]l (% 1) pH

1__

’

of #a 3 A4S AHABATHA12, 13, 14). oW Cre A=A 5E 7]4H
b 3 A Bl A7) wde] AshshA 2l MINTEQA2=
pHOl mE K7t 248 A22 A48 tHEPA, 2002). Ni& Aol 2
o AFAEE 7|Wo R AT 32 S AHEE A tH(Sauve et al, 2000)

ol EPAE KdE Q/CE, Sauve: T/Ci Ao gt}, pHE 20179 £
A BEgEAY Ade] Hi pHS 6418 dHo R AEE (SR
2018).

FAY TusH £ Faedd FFH AU §EFeR Fuly
of EAgtt. a8y FAY Kde EYdE T2 A 37240 A H o
dE AL 7] ISt 1A EPAROS) A E E%o] KA=HE 4
Aol Kd, AES] Kdg F43t= 3A2S AASFATHA L5, 16).

st e pHe =Wl sk kS A& tH(Kosis, 2019)

In(Kdg,,) = 268pH - 461 (R* = 0.9028) (2112)

In(Kdp,g) = -0.269pH + 476 (R* = 0.9964) —————-—————————- (2113)

logio( Kdy;) = 0.72pH - 1.75 (R*=0576, N=138) -——---—————- (2114)

logio( Kdgp,) = 0.38-logio( Kdg,;) +3.889 ———————————--mnv (A15)

log1o( Kdg, gipens) = 1.08-logio( Kdg,;) +0.796 ———————————————~ (2116)

~Kd g, Kdgyg, Kdy: E%NA Cr?, C° Niel HwjA<s, L/kg

~Kdgpy, Kdgyy, Kdggimen @ TA, B, AEANA F2A/E&E4 &l

A4, L/kg

_12_



3) AFs}3kl (redox)
UAs g a5e A el Crf ¢ Cr? Alolo] 2balghel

N

[Zo] AR, 37F AFS & =rF wlg stop Aol FEE A
A7) Wil ol A% AAN 67FAFS STt v Eow
EAo] 917 W] &4 3712 671 AEAL9] Atz Y Z &
theFsk Al A5 o] ghth(Barlett and James, 1988).
olmj AAAFEfoll A AApFAAA Fe2+, 7| Eed o] HS54= CroY
380 i (Banks et al, 2006; Jia zhang et al, 2019), 7]%& Stwko]
vk gkghage] o Crvel Crfe® AtstRth(AEF 5, 2018).
EFoll A ZF9] 23l YU HF2 overall soil redox methodZ 4F4 st

4 9t} overall soil redox method: & HoA 67} 5SS Egy 94A

it

flo 4

ope] 9 TS z: }‘~ Z“:O]E}(Chon, CM. et al, 2007; Chon,
CM. et al, 2008).
ojwj, FFH3df= K

ofl

o X

o

of wel F=7F Wk HAAA Ad 2
ol 7] wWiol A3t g £ 5 1A B EGY Astds S A
bl @l EqfolA A7 Absh SAEREE ARRSEATHALT, 18). pH
4769 EF W CrP-Cr® coupled 371 E o2 o4 Eo] gloja 2ugl

=5 4% 4 gla, pH8Y W 37tAFe] A=
4.3x10°%hr2 ¥H7H7]= 6357day el thXu, T et al, 2020). whebr] 3+t
2l E%F pH7F 64891 3= Abstybg-o] mweithal 7hA ST 1
g pH 5477489 EGOA 67F259 &5 0.0134/hro] tH(N,
KOZUH et al, 2000).

e

AT o) (4417
7d[0};§:3>] =K lor(+6)-——————— (418)

kg /hr, BN 67kAF ] #UE, 1ANEEE

_13_
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2001). 67}EL <> 27}7“?1L ih&-eto] 7baE o R SlH L, A &
Ea vy 67 wrS-Ete] 67taE o R AbstE (A 19, 20, Buerge,
L] et al 1997). o] &&E2t40)o] W82 9 -7

SFCHR. Swietlik, 2002). olw} 3hd W &84 & wF 27 Holx, &
A el R 67F Wikelt shA stk

AT (G0~ k[T GOlF(2)] (119
7d[&;3)] =k, lOr(+6)][Fe(+2)] =k, [Cr(+ 3)][Mn(+6)] - (420)
-Kred-[Fe] : /hr, FAlol A 67F2F 2] Sdse

~Koxi-[Mn] : /hr, =3llol A 37k 579 4tsls e

4) 214 (net biomass)

A ojgt FaE ol HE EX o] &P wet g dof gt 7]
Zhol =t} gl A= thrlddA A HE 4o 5 FH FAE
4 (LeafUptake, 2]21) S o=z 2 EA EJor o]lFds &S
(#22) A el st Aok S WAS A A8 et
Ak =3 AN Ee FaHo] AR o] FstE growth uptakeE
A7 Sl = F7EA RS AFEE = U tH(De Vries, 2004). A
A e A AFES A W a5 Tl w3kl growth
uptakeE AHASEE Aolal(A23) F WA WHE EYU &Y ToF
kol wl#ste]l A= FAERR o8 o]Fdte &S AHAst= A
ojtH(A24). AU TuE& FEFS FE, =71, 4 Zo] FEnT FH5
& gheFol w9 tEW(mHEE A, 2013a), HAE L&A A=

- = 7 A %

[.

A W SH5 712 UN/ECEA 359 87471+ 9492 94
g Thel= #Rle V2o ® MYUTHDe Vries, 2004; 3F<17, 2008).

_14_



+ o area ****777777777777777777«ﬂ21)

- Dtotal
- Dtotal

LeafUptake = Ffu

©oarea

FrM1f

Litterfall

- area ———————(2]23)
L MSS e (2]24)

- Fgr

- Csoil

Fm ' CRPI ant/ Soil

Fru - Et

BioUptakel

BioUptake?2

unitless

o)
=,

o )

1%, g/hr/km’

x| %
= |

-Dtotal:

, km?
-Fru: root uptake factor, unitless

- CRPlant/Suil :

]
S|

—area: E4™

H] & unitless

~Csoil: 7FH84 T5% flux, mg/kg
-Fgr: growth flux, kg/km*hr)

9] H] &, unitless

-Et: &AFE (transpiration rate), m/yr

(RunOff)

EFlA FA=

4r

)

o, 7t =

o2 el Wi

KeN
=

1
T

F9th. paved soilell A

S

g3 74

de

2

o

3l

Z
T

—~
o

ifat
m

o

o)
o
N
oF

2,5 8

Aol wj4Hm,
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ot
rlo

4

- frE&o] vz 3h
= (outflow) ™ 3F-& %%‘r%%i*li‘%‘ }
Reach File, KRF)o| =

data) & a3t

i
S
—|n
)
2
M
oy
OJ
&
_O‘L
o
lo
§
o]
@]
S
B

RunOff(total) = Dep-Al + SL + WRun-A2 + BaseRun ————- (2125)
-Dep : HAflux, g/hr/km?

WA W 44, & A9 W, km’
A E oF

-WRun: Z$A] A#ZFZ flux, g/hr/km’

-BaseRun: & 7|A#F=%, g/hr

[293-3] B¢ 878 ¢ a3 =50
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A4dE2F

BN o o M
T W OR U
ﬂmﬂﬂem_ou
%wri%
F T EX
XN BN
ﬂn_tuJﬂ
LN IR
MA
%Wdr%
0
Nroﬁoﬂ._lxr
2w o
¥
wm_oﬂA_l7,o|
M R
5 Ao P
R
Xﬂ.ﬂo‘:n_w
ﬂ%ﬂm
Ho < X
‘olﬂ‘mﬂmﬂ
4%%%
0
4 X2
JH;OOU‘B' —_—
1..01.!.5.E 03
z_.oHHﬂ.H_M ﬁ_l
T T4 K
leﬂqg#
= T < 4 n 50
T - X
ﬂ_/;OOJUm E.L
Urmn_rmﬁ,_z*o,mM I~
T BT ow

3 2 9 (Digital Eleveation Model, DEM)
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SAe B 1,3 4, 6 7 ARl EAHTh £

Ago] st doelet et ddE A=E

o] g% Foz st E3-2].

[£3-2] £ 78 dH (km’)

g FIPCEE-E7) NG A

7 paved Veglgt‘gtion forest river
soill 3.022 22.84 164.18 1.374
soil2 1.164 7.51 67.54 -
s0il3 6.623 48.51 113.53 2.7195
soil4 14.94 99.80 169.46 3.414
s0il5 1.806 10.16 19.18 -
soil6 4417 37.90 61.46 2.508
soil7 17.73 47.22 137.21 1.964
s0il8 10.97 36.14 74.32 -

42. EY wEF

7l Egom A

Al ESFA#ES USLE

A4 FEH(A126),

HEE F/-2 32 (Universal

A = RxK*LS*C*P

-Alton/ha/yr]l: E&F
~R[M]J*mm/ha/yr/hr]:

factor)

~Klunitless]: EY3H 24 A A}(Soil

-LS[unitless]: A&

=4
o
fu

= =1~
e TEE

flo

=] Al = 0]

_18_

g A FAZ ol FATh B

2] (Wischmeier and and Smith, 1978) % Z5-H

d3 A 25 212k (Rainfall

Soil Loss Equation, USLE)

erosivity facor,

erodibility factor; K factor)

12}(Slope and slope steepness factor;

e
LW, ]

S [ |



LS factor)
~Clunitless]: #| %3] 3521 2HCrop and cover management factor;
C factor)

—Plunitless]: X4 #2212 (Conservation practice factor; P factor)

RIAHs EFEG40A 1999720150 7] AEgow 44 ge
Ae e (B2 EA A7) E 9, 2018a), A4S TheT rH(A27).
L (#127)

E[MJ/hal: 7--AH

]:H
Urlmm/hr]: 308 o A$H=

KIS 2437 9)5te] dlg o Jdui ¥ §7]23eo] 1
= o

Hojob §17] wiitol| xFgA o] xFH = Yt K%X}-"J T
AT (S =32k 719, 2018a). CAA= EXyH¥H=E gro] T}
27] gE(RE2-72) 72+ E% ?ﬂ% paved, LV, Forest H] S 19

shol CoIAHE AH4 3hel THE3-3

[3#3-3] EY 782 s CAA
4 pavedH] & LVH & Forest®] & Cfactor
soill 0.0159 0.1202 0.8639 0.0640
so0il2 0.0153 0.0985 0.8862 0.0616
s0il3 0.0393 0.2876 0.6731 0.0836
soil4 0.0526 0.3511 0.5963 0.0913
s0il5 0.0580 0.3261 0.6159 0.0888
50116 0.3078 0.2641 0.4282 0.0944
soil7 0.0877 0.2336 0.6787 0.0801
50118 0.0903 0.2976 0.6121 0.0873
_ 19 —



PAALE RO [HA A Aol #d A EE 1] 95d &
Aele] =, ke Aoy @R gho] thEy] wEe(F%-E3) 4 Y
FEYUE LV U9 = we wuAs mejste] PAAE A AT E
3-4].

[3£3-4] B 792 E 24T PAA
=, & ratio SE3A]
PR | A=

A7 = e el A F A

soill 3292715 15800339 189338263 0.9770 18

soil2 1368454 5411187 75582993 0.9776 21

soil3 23785960 15153055 166695526 0.8710 15

soil4 69996913 20464736 278445204 0.7494 10

soild 7897522 1902608 30405686 0.7464 3

soil6 14544863 8233037 138718386 0.8759 6

soil7 23790241 15921603 199710425 0.8633 10

soil3 16453141 15355751 119158673 0.8269 3

LSelabe 94713 50104 dae Vgon A4 Ar=d g
& VNFOR(EE F4) EFA Y LSAAE ALY E35],

[%3-5) 4 LA
A1 | EEE @ LSt
soill 18 22 1.507
soil2 21 22 1.507
soil3 15 22 1.507
soil4 10 11 0.718
soil5 8 11 0.718
soil6 6 4 0.243
soil7 10 11 0.718
soil8 8 11 0.718

g0 -




xE3Ale]  USLESQ! P% AAstel HFAoR T8 ESRA
Alton/ha/yrl= 73 33 11400t} USLEA 02 2b4 3 4% }o
qe]  FE=T7HA E‘é‘é}—t‘ Fs el S r
(sediment delivery ratio, SDR)2 3’—34 dfof gt} FEES HEFE =779
FAELHES, ton/yn)S F99 F FHAEYLHT, tonfynoz Y &
o7 AFA S we} o] FUNE FEEe] Gzt R

S, 2018). fFrEE 2AAo=Z dUbA QAAE mEsheE A FH(228;
Boyce, 1975) 37FA] SQIAE 18 st= 4 (4)29; Williams and Berndt,
197702 2bgs 2o AxEd fFEES Z2H7 032, 0.18°1Uth 3
A sl e fAbE ASEa 44 fEER AR fEEs v
stl= W, 37HA &S fH are st AR A (229)0] T AlFE Aol )
7] witel s Aow HEFE FH EdEs AT HAS 8RS H
T 196.5[ton/km?/year] & dj?%‘f@’&‘ﬁﬂ%%(ZOlSa)oﬂ/ﬂ e ek
Aol EGrAER 27018 Ao, ASakel FAH ekte] Az vl

AbeF 386(F AW E e Y, 2013) BT} & X5 HATH[HE3-6].

SDR = S/T = 0.5656%area ™! ——————————————————————— (2128)
SDR 1.366*10711*areafo‘og%*S]Ope()-:3629*CN5~444 77777777777 (2129)

—Cn: Curve Number

—area: ™%
-Slope: A A=

[33-6] AAE HF FHAESZH
A A} E o822 (ton/km”/year)
soill 300.6
soil3 331.4
soil4 1215
soilb 102.0
soil7 127.1
_ 21 —
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ss 2R=E, mg/ 16.7

. 5 WAMIS, ZESHA
disFe &g &, my/l 0.224 ogn 2013_020%7
disMn oid L2k mo/l 0.180

44. 254 A=
Ni, Cre} =e|gtebd JAa #de AssS 75t
Ni, Cr 2434 ¢] scavenging ratio(W)+= HEW %
SE(K, ng/m3)E AW, 7pd wgko] 7] wiitel (s ye
, 2019) sUAS 7] 2 HlE sEg o2 YE ARttt A

)
pid BA
£oE TE5Y d7IedErt 23AI9 1 order oUl®E H] g

S
I

4y > oo
i)
[ESA> N |

MN o

(
AV

A =8X=E Cr Ni =N
SHME EHe=085 | HH: 069
Fiu SFANT He | HH4 092 | ¥ 074
o ] ==& - . W. de Vries, D. J.
P S Hg=051, | = 048 Bakker(1996),
FrMIfC luxet & &A ST A O3é SO A 035'
ﬂuxlj_l-gl |% = -d7T. = -d7T. .
C QE8%, ug/kg 0.5 0.975 HT&, 2007
715 E, pg/m3 0.00452 0.00722 sHFE, 2002-2003
HAMANSE
u m/sec 1.057 1.736 skata.M, 2008
EQr-EY .
Kd S % Lkg ph based regression EPA, 2002
=L EYO| 3E
redox trefetels, 047 - Chon, CM. et al,
mmol/kg
Udmetal | HAMEFEE km/hr 0.0381 0.0625 Sakata, M(2008)
Q scavenging ratio,[-] 135042 110619 this study
KoxiMn | =XILi SIS, /hr 0.0108 -
— LIN, CJ., 2001
KredFe | =ML} &M3tEE, /hr 0.0049 -
K'red | EYL SHALE /hr| 00134 KOZUH, N et al,
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A4 TS5 diA 8 2F B
A1AEF9 AHE HIt

T3 2gog Ni Cre =3
de Hrbskdt ti7l= 2P

e @rkels] Aol drlmEe] 4F
Z9lo] EAshE vAelH, e vlA
E

jus)

el B@el ofFo] o Foj FAulA otk wekd thilA wFel o
zee Grs] gaAE el A g uAle] A Fuss 3
o] Faath.

N e BAR) el FEAns MEF ARt AARE @A

o
A 2 FElEol = NO»9 EH7I%‘* R #S5S vt A

2AFSES wiE o] 2]l HIAHY, w4, VIEHedd T 137HA
stol A oR AlH o g Edolt) Ed J|EdE oA =Y
o] AEHE HUksty] flaA olatstAAE UFERRE YA TH(AF
g, 2008, A 3]4, 2016). 1y TEEEP A= olitstd ao] 584
S B 18 g gly] Wde] 1EQIe B EAjgt
NOXE HjEA] 7] FelA 5% NO,2 Hedva AAsslsd o
E NO9 9&s Hriste ®2EHd Haglom  AFFETH(NSW

Environment  Protection Authority, 2015). 3X3AJoA NOX<
2011-20161 S ®W= flux:= 0.0354[g/m*/yr]o] th(airemiss.nier.go.kr).
7] 5 NOol AAHAEEE 029 cm/secE AHE 3R TH=r {374 1}
sk, 2014a). Al NO.9 A= F2 AA7|AE2 15.7%0] (I 54,
2012), Fo] 1981 - 2010 I Hat A5 AEAIZHS 8244 hrolt). whet
G713k 7l sl AAE 157%5 A&kt
OH Aol 9% thr] W NO; #54t3 =¥
& zko] 2011-1613 1 (geometric mean) 1.688] A
AR o FHE WA o= 2 order ©|UlF
BrtERE Tud A 2@ olA o 7] A ¢
4 I (Hoffman and Hammonds, 1994; 3=+

H~
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3.5e.051

3.0e-05
variable

.

a
=1

g/m3

2.5e-054

2.0e-054

1.5e-051

2011 2012 2013 2014 2015 2016
year

[Z74-1] 234 9 7] A=) NO, #53k3 28 (2011-16%)

A2d FTEE NEF F4
21 559 &4

Cr(ZE)& Ababaefol wet Cr? 3 Cr® o2 yxd, Crie zpeld
Au)go] =om ZAo] ke wbH - Cr%& plating, 98 AXF,

chromiume AFESlE T4 SolA 9y or AWAFHE ZAo] 73t

S Ao tH(EPA, 2000). =W 2tdexlolx F AF F Crf vx H&e
A Bt 0.7724% 5 AAFHEE S T, 2009). E3}A = AH, 2A
AR ATE A g A Gol7] W] RF AT HFAd HUME 9l
7] 5 Crfe % v&S 24%=2 7ML

Ni(H2)e shastel 54, 24, ~Hdg~ 3 5§ v=
t}. Ni compounds®= electroplating, 1A # AL 5o A} ,
A, AA FAA di7lZ wjEFEHEPA, 2005). Ni, Cre F2 194

g5 o 7|2 wE% 7] wlEo (AEA Technology, 2013; = H%-7
ek, 2013) EPoA LAELS di7]edA wiEEY, A2, F24 314
= 3H e mA = 01%3} = A7t

Olfo
E e
4
2

He@ede] MEde 2 A%y RSN wEHe A
WE ) Q1914 wEge] glon A9d wMEde uds, o)
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EAAY e HulE Y (Point source)?t dub FEIy 2o A AujEY
(Area source), AFEx}, H|37]5 o|E3tHA wiEsE olEuiEY
7

kil
(Mobile source) 0.2 #F& 4 (33424 7]
AT A= A9y e ddAH Gu=d, ol &l

cAdd MEFE FANL, HTHoRE THE WS

aEa v gy BE wfEde] WEEdS AAeA @i 4 A

A 5w REQn #4 vhed WEdel tald EAE] @Rl
PRTRUIZ e 44 wEduch 457 990 soldh £8 god4
o MEFe A i wnsn g ngeddde] NERe 4

=3
H 2 — [e] =< =
Fadol A9H 2neRE BPOR MEY W, gAY Ay
A AFATFS 7-14L o] THEPA 2000, 2005). wekA #AEES] 7] w)
zore @Ael WysEel GEe MAA Tad aed E99 AE
WA A FFE oAl Mok A WEFe] whal Wl FH s
of AAY A= GF2 vH7] Wie] FAREH AAAAY LFA
o FE& WEFS FASIHIY4-2,
e R
o He=-24. i), i r) By
= | 7
GETEJI 1.6%357t=22 %
of I N N A A
%ﬂ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘/L
al=|:j| HiEZSF S728%! ZTA o HE HiEEe
:Dll‘.l | B% >| . = = - >

19261 2000 2010 2017

[294-2] #AGE Cr wiE= 2b47]%, 1) Ha, Y.J., Lee, D.S(2008) 2)
PRTR 3}st=d W& 3) SAH, "4, , 4 335
2018 5) = HEAF AT+ (2004) 6) F87]=F(2003)
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<

Aesta viEFS AAeATHF5, 6l A wMEFS SA3 A

FolA Cr+6, Cr& wid A& vto g 451 917]
=

Hl & 2 1961719899 = A3+ BAXNGE 8

Fid MEF] vd 8% Frhdrta
0 Zwhe] wi= (200172010 3+
WEF ghel @ 2ES QushraFE, 2008 Ha, Y], Lee,
D.S, 2008).
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24 vdedd MEF F4

PRTR A B A 2®e] 2002, 2006, 2010, 20140 %= H|H oA ZAK 1A
£ Fusdn FHA e gidEde] wEHE T2 HuEdel &
AstA] FowE EFA L FASE AAuEY, olemEYY 54
Zt= Ao 7| sEE AP edYdo® Q3 edr g MestE Wy ol
o FAEE] BHedd wEFS 19615-H 20008 g A5
M 16%S 7o Z 20019 Eol= v edd FAuEL, 2 24749 <
ko] M == gatksitt
D 3Rl ndedd MEd 4
HAedde 3a2d wEFxAE 200295 43 1tz wiE
N&de &

Ni, Cr Z+Z} 0.015-0.814, 0.010-0.104 (HA-F o, ton/year)® v 2]
Wzl ok mebd wads wud o] wEwe] Hi Age
flux Z[g/hr/km?] Wgsleo] J&Egro=z 127 W71 A= o] SLstA &)
sheleh,
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0.00235ng/m>e] a1, Cr

[e)

L

al o
=

Ni
S A AR, 2007).

=
HAEEE

gl

A3 A &P F

0
o

el

o
W

o

jnase]

ay

ol wj

}

o Cr
AlG7F 50%©]

LN

=
L
a

171 )
w7

A
&AM 0 s

B
o]}
_ 29 —

71 EwkAa

Z A 27

3L

FSATHA 30).

o]

A &+ Nixth
g

<

e



=]

4 W BA43 Cr(+6)

[324-1] =g w74

Cr*® QI &= 74 (Sensetivity Coefficient, %)

U H Air | Forest soil | LV soil | paved soil | Water
Wind speed 0.73 0.08 0.07 0.09 0.06
rain intensity 0.00 52.76 56.80 39.34 55.35

water flow velocity 0.00 0.00 0.00 0.00 131.79
water height 0.00 0.00 0.00 0.00 0.65
soil density 0.00 20.24 19.39 23.63 19.97

rain direct flow 0.00 9.79 6.76 20.71 70.70
rain base flow 0.00 0.00 0.00 0.00 98.53
dry deposition

velocity 0.40 4947 49.48 49.45 73.71

Wetv‘gfgc?@t"’“ 032 | 1450 14.50 1450 | 29.86
pH 0.00 78.58 83.76 58.79 135.86
deposition ratio of | g0 | 0,50 0.06 0.08 60.14
soil reduction velocity | 0.00 0.00 0.00 0.00 0.8
[34-2] 23] wiziis d g% A4 3, Cr(+3)
Cr+3 DIZ =7 2=(Sensetivity Coefficient, %)

UHHS Air | Forest soil | LV soil | paved soil | Water
Wind speed 0.73 0.05 0.08 0.08 0.22
rain intensity 0.00 0.02 0.01 0.00 1.29
water flow

velocity 0.00 0.00 0.00 0.00 131.29
water height 0.00 0.00 0.00 0.00 0.88
soil density 0.00 1.83 16.83 16.83 30.39

rain direct flow 0.00 0.01 0.01 0.01 1.30
rain base flow 0.00 0.00 0.00 0.00 1.32
dry deposition

velocity 0.40 17.68 25.07 25.07 49.11

wet deposition

velocity 0.32 0.04 0.07 0.07 29.93

pH 0.00 33.76 45.60 35.72 6641.5

deposition ratio of | 09 | 2894 0.15 0.15 4127

soil reduction velocity | 0.00 0.00 0.00 0.00 0.8
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A w7 W FoAE EYY pH/F EY R FAY o=
= ggko] Ald Atk pHE Cre £33 34 &5 243
F8 AAR, E3| Cr+3S dukz E9F pH WH$olA] solidol] &2y o
AGAFo R EASA|T pH7F StolAlE &4 E&o] a48HA F7F s
7] uj 2 .

714ek A o 2= 73974 S (rain intensity)7F £ 2 Ao nx= ek
o] Al At} 53] XAHAEGHTE AE W A2 Eqfol| Ao ¢fgro]

A
7b 2 olfE Crfe Unkxlown gEAtow =

B2 B 34 EHo2E AAHASE(dry deposition velocity)
o] gdgFo] AY =W Crf o] Cr® BHY WA= AF7F & of+ Cr?
= A A ERE EAQ8EAN Crife 294 wEo] F wEYoe]r] wio]
7 ej A el A= i) MR A A o= AX] ekt
1.2
CJcxvn
1
08 | w 0,(g)
06
Cr¥*
04 i
~ CrOH-
Z 0.2
n Cr(OH),"
0 ke }
02 | Cr(OH),"
0.4 _
H,(g) -'"-._‘__‘ r{OH),
06 ¢ S
_[].8 1 1 L L | ._‘--"'--_
0 2 4 6 8 10 12 14
pH

[(2¥4-3] Eh-pH stability diagram(Z =% %, 2010)
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32 8FTH7IZ E olFF £
w58 o]E7|Zte] wmE SANT olFFH(flux)E AR AT
[ii:. 3]. Crolld A2 A A (dry deposition) 2] % % (wet deposition)H.
O flux7b 249 =31, Ni2 489 Atk dZolA HA7s A &3
M= 12 Aol FAFRARY vt 3 A3 dAES Holu A
Al A FS duHom A a"4-4].
[E4-3] o] &7 %o W& 2011720179 H ¥ flux, g/km2/hr
2011~20173 Htflux, g/km2/hr
process -
Cr(+6) Cr(+3) Ni
dry deposition 1.81E-03 7.35E-02 1.46E-01
wet deposition 7.50E-04 3.05E-02 3.02E-02
soil loss 1.35E-05 1.54E-03 3.04E-03
leaching 1.54E-03 3.07E-05 1.43E-03
direct flow 2.61E-11 1.06E-09 1.05E-09
biomass uptake 6.99E-04 1.48E-05 7.43E-04
base flow 7.27E-04 1.45E-05 6.80E-04
leaf deposition -
litterfall 1.18E-03 4.80E-02 4.79E-02
5 SR Y 7.39E-04 1.54E-03 3.72E-03
0.35 0.6
0.3 0.5
. 0.z 0.4
ﬁ 0.z
é 015 o
o 0.2

01

=]

this study

Sakata et al(2005)

Bdry dep @wet dep

[1H4-4] Cr(9 %

%), Ni(&

£ %)
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Eokoﬂ’ﬂ st FHaEE 7128 A ESFA(soil loss), A&
% (direct flow), 71 A% (base flow)o] J=dH F Mz FHHE=
;MX4%:3%°omm@&ﬁmruﬂ° 00647g/km?/hro|t}. Cr'?&
EGFFA>T|ARE>A B %<¢2thﬂ}iﬂ@;NLCﬁ%-ﬂﬂ%
ESEFFASATRE £22 flux/t Atk ol Crlo] 3ol B
A FaE AR EA8) Wi B $E49 sE7F wg )

Eoa] Ao 7o olF#dF(biomass uptake) Cr, NiZF A &
Ak EFA Jogo] HAVHH Yol EYO R olFdE 7
(lead deposition-litterfall)S £3tdlo] 13RS w Qo g0 2R
of Atk ol Wl AUF AR TE5 FEFY ESs
BHAE BAT A2 EGEGE 7] S T H w29 7o A4
dol vk g A} A= H e

TEHSE L9EE BEA 7] 9 Axlel fx%
|, 3ol vid FAHH vk 2001-2017H3F

Ef’&’\]ﬂ yAa A==FLTi= 6.13(1.317264) ©]il(geometric  mean,

Tm-g T o H
wetdtH#E4-1] "Heddnts el 4% 201072017d H AS55%
Buh 737416 AR7F wa, deddd viedd WHle ¢4 1y
st 637382v) AE7F i, Hedddt nHedd WR2E st
26572749 AF7FEAY. =g girimfAe] AEAES drAGedE 55
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Crb Cr3

©.005 25.54
0.004 2552
0.004 2550
0.003 2548
20003 22545
Ej 0.002 2 25.44
£ = }
0.002 2542
0.0:01 . 2540
0.001 L] 25.38
0000 25.36
forest 1] paved forest L] paved

[2384-6] % (forest), A2 A (low vegetation), £ (paved) EX2 2 F=,

mg/kg
B o F54d 3 200172017d3F HerHd YA T 17.86mg/kg o] .
YA x| 2013. 2015, 2017dE0)] EYSAHAY LHE ZALE
AASFFTHEH A E- 2013, 15, 17). AST =5 Hi 88(0.9754)mg/kg =
A55Ert A%5Ee Westel e HASATHIY4-T]

=1

Al T
==

\o

[194-7) EFA Nigl 435F% 2 5% E, me/ke
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=
E2e BEREdy gE4o02 EAey. 200172017d
4.81%10°(mg/1), °1¥ 67} ZEL 31% &%

2kA g, a8y §EY FEE BW 67F AFS F AFoNA T4%9
&S AAsh=d, ol 37F AFS 1.6%%o] 2407 EAA T 6
7b AEe 74%7P %%*LQE A8zl wiEoltt, yAL
=4 BE&2 404%2 Aoz o FH .

SEEA] ol A UHLﬂ Z2A43ta e FFELE Cr% Cr, Ph, Cu, Cd, As,
&gal vk 28al & A5 671

AFS d EHEHL At wgbd sue] o X]Oﬂ«] SAwN =
Y = S vzt *’F

1 ]
A0 sdsand §34 FE7 308 Aok i AL mel Ay

S7b Udel o wEgon AzAcEd 5]

[E4-5] 5] 39 Ni, Cr 4% 2 29 33

dissolved particulate
Compounds Area(year) Ref.
mg/1 mg/1
0.00069 0.00017 F-2F 771 241(2015-16)
Ad9 5, 2019
0.001411 0.002553 F2F 971 21(2015-16)
0.0024 0.0009 A8} % urban
Nickel 0.0044 0.0011 N8% Rural AalE 5, 2017
0.1007 0.0097 Al 8t3 Industrial
0.0112 4 2F73(2005-06) Kang, J,H et al, 2009
0.0000604 0.0000892 o =3k this study
0.000077 0.000484 F-4k7 7] A1 (2015-16)
A& ® 5,2019
. . 0.000192 0.009558 H-49-7] A1 (2015-16)
Chromium
0.0012 <3 2F73(2005-06) Kang, J,H et al, 2009
0.0000115 0.0000365 o &%k this study
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FAl A 2001-2017d 9] HE 67aFH 37tAEe] vriv 47
3.31¥10°(mg/1), 150%10°(mg/No-Z 67taE5> F AF2 31% #&2
AAskH AR E et al(2009)M SAZ =l sbd W 2F ASEke] &
o wl& 3 frAbste 1 E 48]

Paldang Ams=a Guui Jayang  Pungnap Gangbuk thisstudy
BECR{+3) [@ACR(+6)

[294-8] &4 W £ ZE ZF Cr(+6), Cr(+3)¢] 7]oJ& B 1, ratio

offl Ave EFAE WHoE f7], BEY, FACdA A5 YAl
2o TR gEe
A EzbA wEkE «d%

Ry

A
B2 YA B

i e ] e e i S =

F& 71E2R &M Agke] Ay wigtele g s wel tir1 A =2717)
S7kske Skl weh vhE Axfel HAw Mg dete] 1 o9
A wRE ARt Egoly] wid] EE A gt SR S5
o] et FHHAJHAEE, 2005). 12t AApe] FRE Frsh=
Aoyt Fadstes Aol &olahr] Wil FF dHwso T4 e
of mh dSael WMsks Frheks Aol btk f3e] ed=d A
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http://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&conn_path=I3

1=
55
F% 247 mUHY 4%
o=
Pb, Zn, Cu, Cr, Ni, As, Cd, Hg, Li, Al(%)
Pb, Cd. Cr. Cu. Mn. Fe, Ni
Cd. Cu. As. Hg. Pb, Cr+6, Zn, Ni

Se, Fe, Mn(soluble)

7]
Pb. Sb, As, Cr+6, Cd, Hg, CN
Pb, Sb, As, Cr+6, Cd, Hg, CN, Cu, Zn, Cr, Ni, Ba,

Pb, Sb, As, Cr+6, Cd, Hg. CN
Pb, Sb, As, Cr+6, Cd, Hg, CN, Cu

Abekakd
4
TH9E&T
2 e J= Pb, Hg, Ni, As, Be, Cd, Cr, Al, Sb, Ba, B, Co,
Cu, Mn, Se, Sn, V, Zn, Ag
[3¥2] EX95E ClAt
EX|me ¢ factor EA
Urban 0.1 Shin KJ (1999)
Forest 0.05
LV(low vegetation) 0.16
= 01 SR, 2012
a 0.3 sor
ZX] 0.15
il Eae)| 0.09
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[33] E=Ae]&d PAA
EA] o8 At BRI 3k(P) A
U] 1
BAME < 2% 0.12
BAE 2 ~ 7% 0.1
= A= 7 ~ 15% 0.12
dArE 15 ~ 30% 0.16
AALE > 30% 0.18
AAtE < 2% 0.6 S7qn
2012
1:\‘_:]—
QA= 2 ~ 7% 0.5
BArE 7 ~ 15% 0.6
AAtE 15 ~ 30% 0.9
BALE > 30% 1
| 1
Atel 1
e !

[34] AAr=d LSA=

BALE (%) N BAE LSt
0~2 1 0.055
2~7 4 0.243
7~15 11 0.718
15~30 22 1.507
30~60 45 3.24
60~100 80 5.996
M= 1.96
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[35] pHell w2 E<F W Ni, Cr+6, Cr+3¢] Kd #t(L/kg), EPA, 2002

ph Cr3 Crb Ni
49 1200 31 16
5 1900 31 18
5.1 3000 30 20
5.2 4900 29 22
5.3 8100 28 24
5.4 13000 27 26
5.5 21000 27 28
5.6 35000 26 30
5.7 55000 25 32
5.8 87000 25 34
5.9 130000 24 36
6 200000 23 38
6.1 300000 23 40
6.2 420000 22 42
6.3 580000 22 45
6.4 770000 21 47
6.5 990000 20 50
6.6 1200000 20 54
6.7 1500000 19 58
6.8 1800000 19 65
6.9 2100000 18 74
7 2500000 18 88
7.1 2800000 17 110
7.2 3100000 17 140
7.3 3400000 16 180
74 3700000 16 250
7.5 3900000 16 350
7.6 4100000 15 490
7.7 4200000 15 700
7.8 4300000 14 990
7.9 4300000 14 1400
8 4300000 14 1900
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[36] 23] AdTdA] FFS5 & https://icis.me.go.kr/prtr/

b

sue Hh = 2 (kg/y) |
Cr Ni
20014 484
20024 1421
20034 1216
20044 1163 58
20054 1285 109
20064 1495 244
20074 1709 420
20084 2765 235
20094 1456 137
20104 1095 32
20114 1,062 205
20124 1,749 250
20134 1569 125
20144 1404 303
20154 1467 666
20164 1783 691
20174 2105 423
2001-20104 1303 131
2000-20174 1403 206

_51_




"
w
K
e
Mo

Il
—_—
o

)

ToH
ey

el

71 9

b

| & " —lwnlm] 2
%0 | Fr | wo S |o|&| =
A | Clelm| s
e s|sl8] &
N d H <
| elelIl s
g A
Ar e 21 =2 o
o I52)
3 <
Sﬂmn_ oo} < “
o 853 8 S| 8
W 5 | © . 4
mm e © o Wu._ T Mmmvm
< ) ojlo|m|o
& —lo|r~] «©
o alg(a| &
0 eI~ o
#.._“.Xr:._ 264‘EIV
I N o | > =0 |0 Ooom
& o|lo|«]| Sz S|o|wn| g
[EY o |o|«— S
wn
mu|0 <
o o &
N | R R = |n|T] 9 o -
| T | W ele|h| = ©
ST 3|3|al 5 & MR
Pof Q|l2|o|©
= C|Clw | N
o
m R0 R R —lols| @ | @A
FREA LY SlS|&| E | @
2w |N | Cl°|v| S | &
| 9:5J
N | R’ O || = ~ mmmm
T S M| 0 = S|o|a
=R S|CP|la| « KO s
B0 |~ & S
RO | RO | R | & cln|o| &
el el x| (S22 S = M EIE
Ir|fo| & |&O e|° S 0 2|2|R|S
53 g
R0 R0 |/ cloln] o
wieleZ 1313|185
arjfo | K|~ S| e nO | RJ 538%
1|0 |18 l2|n|s
B Sl Il I =
= |70 |Ro | & | & a2 | 8 ~ @
= o o |4 | = Sl3|2l IR 5 5
a|a | |®| | 9] S |- 7 <
0% 2ls|x|8
- <X [ 3 !
RO | RO | &I N B 70 | RU S|e|~8
to | of | ff 515|188
ar|fo | — o
" o Qg
N (R R R a2 ] & Pa NS &
wo |B|Su|ot|B|S|2|d]| I 0 el 3|2
E TR R I R I = ”
£ 3 £13
E|E » ElE| |..
\m)7u \m/_./_“m
o oRr il | mr
L 2| @ | & | |1 =51 |m
|| g | RIK|IR| @& |2 z 8 || | KRR w2
M RlQ|m» | “u__._m N R Hu% e o|h RiIQ|s|<| Ko |Ru|wr &
T |=|=|=| #r'° ol K|z == <guF |z |80
K| K |K leuu_A_.o ﬂlm 7 Ho KKK Ao*o_n MW 7 o
- | 10 = _i_| 10 | ——
<0 1 H I

{0

_45_



Abstract

Development and evaluation of a
multi— compartment &
multi—media model for chromium

and nickel in the Pohang city area

Seung-hye Baek

Department of Environmental Planning
The Graduate School of Environmental Studies

Seoul National University

Heavy metal circulates and accumulates in the biosphere with little
degradation when released to the environment during manufacture and
use of products. They can cause cancer and genetic mutations when
exposed to low concentrations for long periods of time. In particular,
the heavy metal pollution in the industrial complex area is high, so it
1s necessary to continuously evaluate the environmental impact of
heavy metals in the industrial area in Korea.

The movement mechanism among heavy metal environments varies

depending on the geographic and climatic characteristics of the
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region. In air media, the faster the wind speed, the greater the
amount of air flows per hour, and the larger the annual rainfall, the
greater the amount deposited from the atmosphere to the soilln
addition, heavy metals exist as dissolved and adsorbed phases in the
soill and water bodies. It is highly mobile and moves more actively
according to environmental mechanisms such as rainfall outflow and
elution. Therefore, in areas with high environmental risks, studies
that take into account the geographical and climatic characteristics of
the area are needed.

In this study, a heavy metal multi-media dynamic model was
constructed and evaluated for Pohang City, where large-scale
industrial complex facilities are located. This study has significance
as a case model considering concretely the weather and geographic
characteristics of heavy metals in areas with high environmental risk.
In addition, two types of target metals were selected and evaluated:
nickel, which has a simple speciation, and chromium, which has a
complex speciation, to determine the necessity of a heavy metal
model considering speciation according to the characteristics of heavy
metals.

As a result of the study, a multi-compartment abnormal model was
constructed to predict the temporal and spatial changes in nickel and
chromium. In addition, the environmental pollution level due to the
discharge of nickel and chromium from pollutants in Pohang was
presented for each environmental medium, and compared and

evaluated with the monitoring values in Pohang.
keywords : Multi-media dynamic model, nickel, chromium,

environmental model, prediction
Student Numbper : 2018-23271
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