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Identification of Priority Pollutants in Shihwa-Banwol Techno
Valley Area for Management of Environmental Health

Jungkon Kim - Yoonsuk Park - Do—Myung Paek - Kyungho Choi
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Use of chemicals has greatly increased along with development of human civilization. Concems about
potential effects of chemicals on human health and environment have also grown accordingly. Due to the
enormous number of chemicals being used, however, it is neither practical nor feasible to regulate all the
chemicals. Therefore, it is necessary to identify chemicals that deserve more immediate attention, based
on the effects on receptors to be protected. This study was initiated by the need for developing management
policies for Shihwa-Banwol Techno Valley and its vicinities of korea, where complaints and concerns on
environmental contamination have been raised for long time. This study to identifies major chemicals that
deserve most immediate attention in environmental health management in this area. For this purpose, the
study employed CHEMS-1 (Chemical Hazard Evaluation for Management Strategies), and used chemical
data from Toxics Release Inventory (TRI) and environmental contamination data from the environmental
pollution monitoring network. Top priority pollutants identified in Shihwa-Banwol Techno Valley area
were metals and volatile organic compounds, such as dichloromethane, trichloroethylene, diazinon,
tetrachloroethylene, chromium compounds, tin compounds, chloroacetic acid, ethyl acetate, and zinc
compounds, in an order of decreasing importance. An evaluation of physicochemical properties of the priority
chemicals and the environmental pollution monitoring network database in Shihwa-Banwol Techno Valley
suggested that the media that are of potential concern would be the atmosphere and aquatic environment.

I Keywords 1 chemicals, priority pollutants, Shihwa - Banwol Techno Valley
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Z2 SPHEZo] AME AL tid 3000 2 ﬁ‘ﬂ‘%ﬁo TEHIL UHEBE T, 2000)- e}
A oligt IpshEAe] S0 FEENUS W AL A7) Aol A AL
Sl digt -7t S Qlet. whekA QIto] AREShE sshEA Y] A FEFE AL
Zofl Briste] AAg ek 753k o] Wasdith & TEd EE QIS 2
Al D BRFFE A YoM BT 15 WiEE 2R 52 TEEes 1
23k flaide BrlstaL, olol A% TepderE vtAd Hart JrhEE R, 2004; Kim
et al., 2003; Swanson et al., 1997). 11} &3 AT A LS B2 2A| Q] Ao
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Az GIUAL AERE SYHT lol, B F iR w242 R ARNE 5 A
3 B739] Aol GFL wAE TR 89150 e Telrt 2&G Agolct

A2t - BHAII A (015} A1} - WFAA ) 1970 TR E AFYEA] DA o)
o $E QT FABAE AL, ASHTARLAL et ZFAEAZ A

HEAR L WA AT FAAGe] 2= WX & - 4BE 27, FHAF,
A, S S AT AT S Bl AL LA 24
A e 2EAY Aol AFHo gon e ARANEFE A YA JH YA
A o WESBEA TSl B ofele Folch (A= 9, 2006). 3 7|
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o At 90T} o] FFE MBI WHF T QAF A o] AZ3]
At ZRIE oA A oFel Hhat viglo] Bstek. t7] 3 ehmael 7Hg ul
o2k oF 57,0045} 148,000%0] 7AFska 9= FHolt.
2 FOH ] $AL AT Qg Agsel e S A1) ARstoL, B
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= F8h= A FHAOE ofR dolt}. mEbA] 4
ot =2E FEH R Ak Aol Bgsith o1& 934
ThFet SRR A AA7Hol AAEe & v ot

St gt #eY) LAed AAL fEgEket Ble WAles s3Hr. &
H(hazard)} =2 (exposure)®] =2 BpshEA 9] i F=E AP oo 27
3] St dde]o AEAE ST THKIm et al, 2003). 1y 2 B ] Y34l
FFL A BE ZUL B A ofYT, 123 AR S AN AT oS
D2 YaS BFEos Aesksiel $41HQ Bert Wad BAE FRIE o) v}
YAt SBEUBL) SHee] S T WHlEo] Bo| AT et (Davis et al,
1994), dxtzlo=z de] AMgE= wWiol= EURAM(European Union Risk Ranking
Method), CHEMS-1(Chemical Hazard Evaluation for Management Strategies),
SCRAM(Chemical Scoring and Ranking Assessment Model), ARET(Accelerated
Reduction/Elimination of Toxics) 5| ¢Jt}. EURAM}+ ARETY: tisfAke 315HE3]
die el R AT $4e AR 5 TAR Be) ek ool Y] Y suow of
81 gk CHEMS-13} SCRAMS 2329l 813124 A8 2408 $eut 2%
7 Wi @A R, 2004; Kim et al., 2003; Snyder et al.,, 2000; Swanson et al., 1997). o5
|41 CHEMS-1(Chemical Hazard Evaluation for Management Strategies)2 7] u]
o) shstEATLY] WS B Yo AEE Ao, AX L o) 3 sherE
Aol 4d YL BT F o QAR ABS WA GAES BEH] 9
3t B0z shdhy "WhHo|thSwanson et al., 1997). CHEMS-1-& =2]7} v|3 3 33}s}
T ARAAC] golatsl, W4k YLUNE AL BA) whet golz MR &

1997).

B AT Azt wHA el o s ASET Qi BeEAe o B A7)
4ol % BUEY & dajwe T2 Y] WAT 74 0PGBI ety §IE B
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At A del 9N PYARAS WS e FRBADILNN Az
2002~2004%1 -2 | E5-Z(Toxics Release Inventory: TRI)OJA] szhef %Qa =
HoR B7he Sasielch 200243} 2003 ] SHeEAu|EEE S ok Als -
A Aol A 5031 o] FAHo] e ARdAOIA 508 o HEEE 2F
7N ANt 737016570 AANTE 2004 o= A7g71E0] BHo] ek ul
U 302 olFe A 1050 2 AAEAE2 18 Fie
o7 ZAE|eict 11 A3} 2004 o= 3787 AANA ARRE 1197 22
200220041 SFEFEUHEFTE S04 3 Aol o4 Terel 1227 B

& SEsY] ofdE 279 S A9t 1207 £ RAINAER R ATt A
AU dage 2ARIE Sl BULE oot

SRIEAMEEESA stetd B4 § 59] Y FUeEES £3E FHE H
ol HETHEE AT TS Tt o ofekgel ek o] Aol SUE
FEl= EAqste 249 A9 1 e 7R g AR EES Ak f4e A
Aol &-8&3}= Swanson 5(1997)2] WS wsitiAppendix 1>.
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2. CHEMS-1E 0}8¢ a=Ulg sfet2do] 43 ¥y

ST A SRS A%EH7] 98] CHEMS-19] |

22 2351 HEPA, 1994;
Swanson et al., 1997). 31322 2449 AR 71&o] Hi= & §

IS

| 5 2 folmt SatEao)
QA9 (human effect), 3+ F3F(environmental effect), =& 7|<(exposure factor)E
T2 AT, eql>.

AA G HHE AREP)ZE AT g SAFTUEY = H Vg, 34
A=A =g HVor), TS ‘TT—“SHE-%}:(HVCAR)O] AREE| QL B g kol TS
AR(Hp)s PASEIT SAEEITFLRE ARl A SES 248984
o= HVea) 2 T = Sl =g (HVio) 52 AFESINeH, SS9 5
AT Tl =a(HVvam) &2 AT =2A0F AHgsh7] Sl &4 5 A%




&4 22 uizly] Wd(Halflife in

1<

A sk AEHY WHE ASSIIT B4 B
534 A&3A X (Aquatic Bioconcentration

water, HVuasie)7} ©12E 1, A2HAHL &
Factor, BCF, HVgcr) 2 EHEQIT)
CHEMS-12 9414291 41749) B0 whet AL A7} U2 Bash W] 715 (term
weighting factors)& H-o{& 4= Qlct H ¢i7Lof| A= Swanson 5-2] HH(1997)¢) whet =&
B2k s7ohAe] uet shEe] B § Wil 1EAE Holst W2 1% SHE
(release-weighted hazard values)E AAISITE H|& 715743 (release weighting factor,
RWRHE& sistadufadssel 2ud BH(7], 8 EY) 5 ko] A=

sl aslEde syde uEY

Total hazard value
(Normalized from 0 to 100)

Exposure factor o-s
“HVacrtHV i

I ]

Hurnan health effects + Environmental effects
=WHVogtwHVy #wWHV =WHV i FWHV tWHV

RWF

(Release weighting factor)

-air {0~5)
~ water (0~5)
- soil (0~5)
- Total (0—-15)

I ] { I
HVgr o9 HViweon | |HV pos)  [HVyao| | HVga05 | | HVec0-5

Acute toxicity Acute toxicity Carcinogenicity Acute toxicity Acute toxicity Chronic toxicity
Rodent oral Rodent inhalation Rodent oral LC50 NOEC
LC50 LD50 LC50

3. 9ol WY

e Ao dasg 7z Zlfi 2 Heo e FEddole ¥ A (hazardous
substances data bank: HSDB), 3t73+.o] slstEzotduta|dly, uj= AR ITHUS
Environmental Protection Agency: US EPA)¢] Far9siidA 2 A A (Integrated Risk
Information System: IRIS), =A|%A7-4(International Agency for Research on
Cancer: IARC) djo]EjHo]2 5-& o] 83t} 1319t




FehEarlolepyaet Zo] ARR ABARI ZABKE A9l T AES SR
ARGt T ARAE ERAIS) ohe Aol 724 B (Structure-Activity
Relationships: SARs) Ex= A& 12-84 BA4(Quantitative Structure-Activity
Relationships: QSARs) 5.9 m3& $83te] Waghe 245Gtk BYL olgsiel &
& & gle 49olls 254 (missing value) 22 723} ‘0& FoITHIL SF3lE
Agolle AHEEHA] ¢hgiTh CHEMS-15 o] 834l 33HEH 0] SA4eAHE A7 A% ¢
Swanson et. al, 1997)o| A= Z2&H gholl thsf ‘0L Fofsial S Aol ARg-3}
Al 3Tk A&kl dsf Epxoz Mgk Roidd

Ho| FeE A 7HsAol w7] wiolth. o|9 Zhe B4
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F8AT, FYUEY AR T ARE o83t Hestst

MRk 7 HAR FA WEAAE) 5 E (median lethal
concentration: LC50)2} W] AMe-ZH(median lethal dose: LD50) AR E AR 31ith
AAF S50l ofd Fofl disl 24 ASole 1 7hed 7 Wt Fo 23
o] &It B4 FEAY A= (HVor) T S48F Y=Y =g H V)2 <E1>
of he} RofalgirHSwanson et al, 1997). AX|5 FAEATAAE mAIo] 4417H]
e AYOoREE de TS AA8stel 4X7E EEA R BASIACHSwanson et
al, 1997). EUYEALS] &7t mgm’E FolA A9 ulF A EA AT (National
Institute for Occupational Safety and Health: NIOSH)2] 4]-& o]83}o] ppm T2
ikl pele )



Conditions Score and estimation eguations

5 mg/kg < LD50 < 5000 mg/kg 62 - 17(log LD50)
HVor LD50 ) 5000 mg/kg: and 0

LD50 < 5 mg/kg 5

31.6 ppm ¢ LC50 <10,000 ppm 80 - 20(log LC50)
HVinn LC50 ) 10,000 ppm 0

LC50 < 316 ppm 5

1 mg/l <LC50 ¢ 1,000 mg/ -167(log LC50) + 50
HVEs LC50 = 1,000 mg/l; and 0

LC50 ¢ 1 mg/I 5

0.1 mg/I < NOEL < 100 mg/I 333 - 167(log NOEL)
HVec NOEL > 100 mg/I 0

NOEL < 0.1 mg/! 5

tie < 4 d and 1
HVhatie tie » 500 d 25

4d{tip < 50d 0311(n ti2) + 0568

1 log BCF < 40 05(log BCF) + 05
HVecr log BCF < 10 1

log BCF ) 40 25

1.C50 (Lethal concentration): L.D50 (Lethal dose); ppm (part per million); NOEL (No observable effect level); iy, (half-life)

speheel WelsFe FAYATLS vl BRERY 71%e| AR ATk,
Swanson 5-& WP40] YA kS Y WS MICROQSAR(ver. 20)% ©1§

5to] 753t v} Qloik(Swanson et al, 1997) £ ALojlA WeiAlo] Aex|A] ¢ EFo
HaiM= Asger ¥A Fo

IARC classification Hazard value US EPA classification Hazard value
Group 4 0 Group E 0
Group 3 0 Group D 0

NA? NA Group C 15
Group 2B 35 Group B2 35
Group 2A Group B1
Group 1 5 Group A 5

® NA: Not Applicable
IARC: International Agency for Research on Cancer
US EPA: US Environmental Protection Agency
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sieha o] met BjEs 2jol7t mie & A& 1eiste] wiE7HE A4 (Release Weighting
Factor: RWF)& FAT wi= <#3>3} Zro] wiEsf Apr o] Rao] ot 3127 158
T2 o TS QA 018 Bal sleEuETol «HAFl AVAA & 4
B2 ZEtEE Sk wiE s wiAle) B4 neiste] siE&viEAert =i
B8 7599 =g HVop)olle A MiE7HEAISRWEw)7E S4AEAEA &
=g HVNg)ol= 7] &7 A= (RWF) 7 294 9] Rl =gh(HVear)oll Hairle
AA S AFRWE7F Zk2 &85 9ict.

W

Score for RWF 0 1 2 3 4 5

Amount released (kg/year)| 0 0~100 100~1,000 1,000~10000 | 10,000~100,000 100,000
RWF: Release weighting factor

2) BHAE

o
BAIFE SPUE Pt A
NERHV S A F427 BFGGN 3t falmg Rolrl2a SUet 712 A
A

SIATIIED>, SYYEA V1A= FAIHE FH SAHEA

£ Balo] AEsisrk. B17] LCS0% 28 4 AT 9% AR7h 9l Aol
QSARsE o|8a14 34 SATEYZe 35k A% B4} g 471240

73§ baseline toxicity, nonpolar narcosis, polar narcosis, 12]11 weak acid

respiratory uncoupling= 3Z3sE ThoFst 2-87] Ao A% 2§ (ECOSAR, Clements
and Nabholz, 1994)& °©]-&3to] LC50E F48tqltt. et A& EAXE7} ¢le 77
ShhEe] Feole AHT S5 Byl glo) BAGE 24T 5 gtk 34 A4
= FTY FAH=RHVe)S <HI>T 22 7]20f ) Rojsich. W SAHSAYSE
= HEFelr] Yol HdlF9e8ek(no observable effect level: NOEL)o] ARE-E]=1),
NOELo| &5t Q= shet2del disfiale Kowst G458 ©]43te] NOELE &
A3tAT<E4>. Swanson 5(1997)2 7|&o| H1E FvHdEAdH](acute-chronic ratio:
ACR)E A NOELE AA4ket v gk 7+ log Kow7} 6ttt & HLojls FAEA 0

fle Ao=E Fste] "0E Rtk SANE FFY] FAEGHVMan), B4



TANE FF A= HVe), T FHBE 9T FA=FHVe0)O Hisf 27
Al E7HSATRWEw)7H 285 A

Parameters Equations Conditions

WHVog" HVor x RWF

WHViH HVing x RWFA

WHVean HVear x RWF®

WHVam HVuam x RWFw

WHVea HVea x RWFy

WHVee HVec x RWFw
LCB0/(5.3 - log Kow - 6.6) 2 < log Kow <5

NOEL 0.05(LCE0) inorganics or log Kow > 5
0.25(L.C50) log Kow <2

Log BCF 091(log Kow) - 1975 log (68 x 107 Kow + 1) - 0786

LC50 @dh (LCB0 @ t h) x t/4

X ppme (Y mg/m?)(24.45)/(molecular weight)

Y mg/m’ (X pom)(molecular weight)/24.45

‘WHVx = release-weighted hazard value for term x; "RWFw = water release weighting factor; ‘RWFs = air release
weighting factor: “RWFr = total release weighting factor ; ®ppm (part per million)

3) =EqAS

At LH4=22Y B3 F =E3rES 2%ke =242 A& (persistency) Tt A
=2|/d(bicaccumulation)®] & 7}A] ARE AMSIGTE A&AHE APt HPEEC
BOD Y¥it7|(71318H82] BOD7} 504 Hto g Zol=x= ¢ Azl AZhel 7l-E3
715 pH 79 2704 /713189 dhto] ZkeEalol o3 £al== b A=
Al7h) & AFSE &= 3tk Hunter®} Culver= A@AR Q] Hol7l IAY A& &
7] F& E&9) #9o)i= MICROQSAR(ver. 2.0y ©|83} BOD uk7|9} 7i4=23) 4t
#7118 #7431 tHHunter and Culver, 1992). & 7o &= X448 el = HE4R2
A % HE71E A, AEAEE gle A9ole EPIWIin(v3.12, US EPA)S]
fugacity model& o]-&-3to] A5l <EI>oA gEgt7]o W H4= Hor|E&S 43
skt



=2 (bicaccumulation)2- AHsl= Wbl 22 APEZ % (Aquatic Bioconcentration
Factor: BCF)E AT AEgho] Qi f71ER Q] 7% Bintein 5(1993)0] ikt
2 AMgstel 2819l Byl EHe] ol HSDBOIA AFots S22

QSARY| S8 Hyolmg 7t

_Q.
58 ol AEgE Astgo, Aaglo) gk 73-% o 13 2LeRI AT

MW Us, 24 oEn Angel seh e

Endooint No. measured data points | No. estimated data points No, missing data points
(% of total) (% of total) (% of tota))
log Kow (48) 14 {(12) 48 (40)
Oral LD50 7 (73) 0O 33 (28)
inhalation LC50 55 (46) 0 g5 (64)
Carcinogenicity 5 (38) 0 74 (62)
Aguatic toxic LC50 102 (85) 10 (8) 8 (7
Aquatic toxic NOEL 40 (33) 72 (60) 8 (7)
Half life in water 0O 112 (93) 8 ()
BCF 70 70 (58) 49 (41)

% Measured data point was used for inorganic chemicals only.

& frofl=Fk(total hazard value, tHV)2 Q1A 2 $4%4, viEsF 2 =2A 50 24
atol ALt THeql). AAAT FeFe] FIEGEE 00 12571, 7H5H B4 FGES 00)4]
75MNA o MOE THAH, =&Ae 004 5H7MA] HYE zteth ulekA o8 om
AFEE & REiERE A 1,0008(90, [125 + 75] x 5)0| A%t o] Aol e AtEH
T fol=akE 1008 viEe s mEslslg)

CHEMS-1 7]*}(Davis et al,, 1994; Swanson et al., 1997)-2 94149} A
A Brslr] flal 24 Ame felme VRS Hog L2 AN
Swanson 5(1997)2] Wl wet 3SR 7 F wiEHe| 7RIS FAo<a|]l,
H4>. <6>2- TIEEWHE 2 5o F Fal=gie] AEHRES B Holdh

~

1% = Ao
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tHV
= (WHV g + WHVyy + WHV g + WHV 0 + WHV g, + WHVE) X HVppyee + HVpep)  — eql

Human health effects Environmental effects Exposure Factor

neg ol8% & dlsael HE Al

. Release weighting . Soore .
Parameters Abbreviates| data factor (RWF) Not weighted by| Weighted by
releases releases

Oral LD50 (mg/kg) HVor 1600 0.75 151
Inhalation LC50 (ppm) HV i1 15 50 20.0
EPA/IARC cancer class HVcan B2 35 24.50
Human health effects 9.25 46.01
Oral LD50 (mg/kg) HVmam 1600 0.75 1.51
Aquatic toxicity LC50 (mg/L) HVea 68.0 1.94 388
Aquatic toxicity no effect level (mg/L)| HVec 130.00 0.0 0.0
Environmental effects 269 539
log BCF (unitless) HVeor 0.35 1.00 1.00
Hydrolysis tix HV et 375 1.70 1,70
Exposure factor 2.70 2.70
Air releases (kg/year) RWFa 776445 40

Water releases (kg/year) RWFw 661.8 2.0

Soll releases (kg/year) RWFs 272 1.0

Total releases (kg/year) RWFr 70

Total hazard value 322 1385

L 8= IER 9%

A} LAY SRR SR S0l Thobe B4 12058 ThAO.E CHEMS-14Y
2 Bgstel gAY TAT SHTLLUS BB AT, FUAR7ISRIRAR(VOCS)
o] 714 BekT, IR, HFLRTIE, AR B4R Fol I HE o 4AE
Ageldhy SFHE A9 3052 <E7>ol ST A9 £9E BF f22a0)

FAEAHO] BT AFA, ool i BARA =2ATE FUSF TASH
o] ¥3 AAFUSA 47 S Balch 7] FOE BT o] A7} 800] Eof o]

8
23om, SAZE T SEEE 208 Uit Fokael thololX|e trle} SA2



(Mitchell et al.,, 2002; Park et al.,, 2004). 3.
UARF, FU=FT AeFUAEA 0] ofF ANt A= A] o1 W77} Frot =

A4 ATt #A AAEE .

EY £ oozl Doisld Mad onmeniy el 309 gsies

Score Total
Rank Chemicals &L Human health | Environmental | Exposure hazard
effects effects factor value (%)°

1 |CIE= 20t VOCs 46.01 538 2.70 100

2 |ECiERZ0E VOCs 2000 g.02 299 63

3 | CROIOFKI= SU= 789 1411 2.91 46

4 |HECIEZ 20|z VOCs 17.69 000 349 44

5 |3 siEE? el 1593 2593 1.4 43

6 | T siyE’ Ea5yEsE 1306 1097 245 4

7 | EE2R0IMEA M= 791 1324 241 37

8 1OIMIEA OIE FEE=E 1165 799 241 34

9 |0t g’ EohoeE 643 2643 141 33

10 | AEE VOCs 1930 10.35 1.45 31

11 [44-CIOI-ARHA TS TIE HIZIE R IE° 10.00 000 413 30

12 (2N CHE HISIER /|2 1700 000 241 30

13 | 72l s et SoholeE 398 2398 141 28

14 | SE VOCs 1469 000 266 28

15 | XEUHISIE VOCs 16.00 000 241 28

16 | L2 et SoSoRE 2006 718 1.4 28

16 | &M A 1750 968 1.4 28

18 | CIQ-0IE=a) ZEHI0IE Hg USRI IE 1050 000 35 27

EREREES sohileE 16.00 10.00 1.41 26

20 | 0t=Zel HZERIE 13.06 000 241 23
21 |H= HigZR 7= 207 944 2.71 20
22 [ 24-CIOIZARIA E201 HRIER7I= 17.00 006 1.0 21
23 | HIH VOGCs 1600 000 2.7 20
R EEe Fleig= 17.38 941 1.00 19
25 |03 EA OfE F/8EE 11.00 000 2.41 19
26 |12-CIEZZ0E VOCs 980 000 2.0 19
27 |33-CIZER2244-CI0I0I=CIHEHE [HRURIIZ 700 000 374 19
28 | CEIR siEE? seEsleE 700 1000 14 17
29 | =t M= 16.49 000 1.4 17
29 | =ZE=2Udisi= S5l E 7.02 0.00 301 17

The appendix lists the surrogate compounds used for the metal compounds in this evaluation,
Number is the total hazard value for that chemical, normalized to a 0-100 scale,
Z7120] 01mmHg(20T 0lste! sIEtEZl

(SR = )



2. TP IER] SFAE 235

B aATold AT ez A5 setede) S oo 7o=g Tels)

7] $la ARl 3074 STl B % hakx ole) AX x}s—m wed BUE
(-11)2 FHoZ 87 5 odxs ANE
sl 770} glo] mE SHHEAS] BA2e JoIEE 2 Welshe A% R
Z 99y} M 2o BaL qﬂxﬂ_lgg 3.83 ug/m’(1.2ppb)©] 211, 2(0.876ppm)i} Kok
(87.33ppm)ell i obdl B3RO A=} 7P A epici<Es>.

Sold 2 SHEAS) 87 ARG % AT 5 9l oloH] H4S Fefe 9]
307) S4Bt AFE o) BTN 1] Xk =S AR Tl %71@ x}

£ $g 4 U AL BE 2577} QT, of 7he] HAo] SEL Sz
571902 AR i Be] 19V} stetsot. o B0] S0l AEsYe @ 33
HOoZ 7|2 o5 7h5Ao] & Ao BRrEr). 20 cow %7]%t0] 0.1mmHg ©|

hel

oAU TN =
f712rEd el He
SARRGEAER AFE 2 FoME F7IY0] & B ohlEt 840 2 B
= Rkt 2A 30 2 7—9— d RS 2HE o AR B 257 F o 76%(@=19)7}
100ppm ©oJAte] 4848 wgon 3 o]ste] e log Kow 3 ZH Qi) o)i= that

B o] Bt 120 94 FL T olke] At Sl
Qo] VOCE E7#38 4= Qlti(Anderson, 1993).
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AR ol5E & 9lov], Bor wiHLE £ F §7120 UL Yol oFsta

FA(runoff) So2 FAR o)FY Thsgol ¥ AARICH

Environmental level Physico-Chemical properties
. Vapor )
Fank Chemicals Al Y\é%tfﬂr)g (ggg:) pre32ure S(%?'By Log Kow
(mmHg, 25°C

1 E!%EEEH\ t{Dichloromethane) - - - 4350 14 £ 03 1.25
2 | ECIZZEZ0 & (Trichlorosthylene) 04 ppb ND ! ND 578 1.1 B3 2.61
3 | CIOIOkKI=(Diazinon) - - - 9.0E-05 40 381
4 |HIECIE 2202 (tetrachloroethylene) | 000 pob ND ND 185 150 34
5 | 28 FFEEXChromium compounds) 001 ug/m® | 0004 ND - 6.1 E03




M3t BFRAIICHR] OITX|oo] B TAlE oIFt MBI QNS My TEt an 47

Environmental level Physico-Chemical properties
e e I ol B B A B T
(mmHg, 25C
6 |4 SFEE(Tin compounds) - - - o0 - 097
7 | E2Z0tME L Chloroacetic acid) - - - 6.5E-02 6,1 EC6 022
8 | OtMIEAL OIE(Ethyl acetate) - - - 932 64 EM4 073
9 | OKd SEIE%(Zine compounds) - 0876 8733 - 58 E05 -
10 | 2E[2(Styrene) 0.3 ppb - - 6.4 3100 2%
44-CIO| =AM
11 | CIHEHEHDiphenylmethane - - - - 15
4 4-diisocyanate)
12 | &4 CIHIE (Dimethyl sulfate) - - - 05 28 EM4 003
13| 72l sFErE(Copper compounds) 0.28ug/m’ 0011 2.31 - 24 Eb
14 | 2EHn-Butane) - - - 18200 612 289
15 | ZELHISI=(Formaldehyde) - - - 38900 55 E05 0.3
16 | L2 sstE%Nickel compounds) 001 ug/m* 3142 10° 6.4 E05
16 | ZaHNitic acid) - - - 63.1 90 F04 | 021
O ENSIA
18 g% ?1107 = E)s (o-gthylnexyphthalate) 1350 03 180
19 | SE2%Lead compounds) 009 ug/m’ | 0005 444 756-03° 504
20 | Or=el(Aniline) - - - 05 36 EO3 080
21 | H=(Phenol) - 0.005 ND 35 E-01 93 EG3 146
S AJQEAL
2 2%;—[(" ‘(‘Tolt‘ene -2 4-diisocyanate) oot
23 | #T(Benzene) 12 pob | - 948 19750 2.13
24 | O Z28|=2l(Epichlorohydrin) - - - 10 0 026
25 | 013 O" (Ethyl acrylate) - - - 386 15 E03 132
26 | 12-CI=2 2008t (1.2-Dichlorosthane) ND - - 87.0 91 EC3 148
. EEE — IHIE

2 (334 [rw‘wethWenei\As(QE ‘coh:gr‘cgri\‘\%e)) S 7 7 i 28 £07 | BIEGH] 391
28 | HEIERTHEIE® (Antimony compounds) - - - 1 - -
29 | &iHSulfuric acid) - - - 59E-05 1.0 E06 -
29 | =ZEIE2HIS| = (Glutaraldehyde) - - - 170 - 0.01

% at 100°CY at 671CE at 724C; and® at 574°C, instead of 25°C
P AASEY AIZA BYSXIE 2006 WRKIEZE 9 D), ANSEY A7)

b2 HoEass IR

0 AMAlETY HIEISOIIE 2008~200610 Ea K]

"APAIEG BHIZERRIE 2000, 2006 18 Z7|S CHAAl REE
Not analyzed

' Not detected
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o] A a7} vlmy F Guse) Ik FF4 Y F ogEE 4
Hew 7] § 295 MY %S T 7028 ugm)oln Bt EF FolAe
oFe(Z}2} 0.88 mg/L, 87.33 mg/L)oI ATk, TR FFES Yrlsh BAHY o=

ol go] Q7] WEo] B ool wrkn shrieks Al 9% WA St ik
FE4) ASHS BE, YA G wehye] wom, 7lEg, £, U2t U vlak o

A Fgo] A%t 8oy, $549 Aol $AEe F IS AL vk

M Ch71 Egt Toxely” Ecotoxicity”
2ol | BT | gy | MYV gy | Cancer potena® | NOAEL® (mg/L)
(mg/kg/day) (mg/kg/day)

1 g 0.01 3.00 ND® 510 25 0.02
2 |ote o 088 8733 - - 001
3 Tl 0.28 0.01 2.31 - 16 0.003
4 L 0.01 - 3142 09 5 05
5 =1 0.09 0.01 444 0.04 - 0.1
6 L4205 26 01
7 IEE 0.00 0.00 ND 6.3 001 0.04
8 &2 - ND ND - 023 02
9 Yt 0.08 038 - - 0.14 40
9 B4 - 0.00 0.01 15 0.0008 8.3
g |ZEE - - - - 248 0.05

©

R 2EIRHEE ME F W HREBEIA): Y, FIEE L £20 QIsiA TIL 2005 Integrated risk
information system (IRIS), USEPA: Proposed Amendments to the Hexavalent Chromium Airborne Toxic Control
Measure for Chrome Plating and Chromic Acid Anodizing Operations, Stakeholder workgroup meetings, may 10th,
2006 Sacramento, CA, California Environmental Protection Agency: Risk assessment-Copper, Expert group on vitamins
and minerals, 2003 MorningStar Consuling Inc., U.S. High Production Yolume (HPY) Chemical Challenge Program,
2005 Agency for Toxic Substances & Disease Registry (ATSDR)

et MY CIE s MBS0 == U 2 230] HZHK]

BAZEO| PITX] = =0 ACHEt

% Aquatic acute toxicity

¢ Not analyzed

" Not detected or available
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3. woli=gk APdol A" 289

o QAolH Tlotel SHTLRAEA BEE 1Y IS B F A2 AT
uhRo] Beu4o] ZAT 5] fA=ghE Ta] s A2 A A=k g
At BEGOR 7Fst] AE SA9l] B e $E7t ek

SAE S 9P AT WG BEAN wet SH&Y 4 Ant ol B
SIS BASATHIO. AT W) BN 2] el LAY, 2AGY
W eEAS B9 RE AVRo] AHSE W) vt 2z, el 42 BEskt
F AL eq2oh B PAOZ PRk

B ATl ST PUAY WhGoR ASg, ASa A2 BE Mgt 414

A

0]
87}Xl94 %@01 MEA 7891 309 Wz AU, Asgutes 48 AEFE %8l

tHV
= [(WHV g + WHV g + WHV 45) + (WHV 0y + WHVE + WHV )] X (HV e e + HVpep)  — 292

Number of variable Number of variable Number of variable

o SuEel MBI IS B30 B8
20| Az s EEY Az + 0I5 e
HEEEE IFEED EEEENE]

2 |Ezizz=0=E au AEfRI

3 |CIOIOKK= g sEiE SRR

4 |[HERZZ200E EEEEE CI-OI 23 ZEH0IE
EEEES B Wz

EECE REEENE, 2t

EEEEIET EEEE =M s
A EEES ElEetEE 20l
HEEES EEED OEz2sl=2

10 |2ER E=ozs o4 NENEE

11 [44-ClOISARHY CIHINE | ERlZ220/E SER0MIEN

A EEEE AEPRA 33-CIZ22-44-CI0M0|=CIHLnEr
13 | 7ol oEE EE EREELE

14 |=E S ZELORIE




M FUE? MY ASS #Hpglo 7

T? 2B+ B =g+ 0IELL A
15 | ZELHBI= I HEZE0tMER

16 |LIZ s SAHLt 2 S5

17 |2 CIOIOkRI= Ol

18 |EI-OIE™Y) ZEH0IE =M DgE =

19 | slg=E HECIZZZHE Abg olgal

20 |08 OMIEAH OIIE EFEE 6=

21 |H= EZZ0MEL Ol E4 Ol

22 |24-CIOIARtet E2 SE 12-CIZZ220)E

23 | OIE|Z D= -FEHES

24 |0DE225|=2 24-CIOIRAICHE E201 gt fd

25 [OIEFEM OE Cle-0esd) ZEH0E | AMNSZZ0E

2% |12-CIZZ 20t OiLE223|=E AelE(0-m-p- OlEN EBY
27 | 33LIER2A4-CI00|CIHZmE: | 242 L0 CIEREEA

28 |oEl= BEE 23 Bl =y

29 | gt HtE siEsE SERXE

0 | =FEIEELMHBIE 44-CIO|AI2HA CIHEME! | O3B 2L EE

4. JUle] eFE29 ALUcS 55 vla

FE 2= PABEHE AT ol FjejollAl wol 28 4= Qlct. ulE A
EHCDO)Y =A4ER 2 A5 =2 (Agency for Toxic Substances and Disease Registry:
ATSDR)oA= 1l 2 ket St o822/ ¢ H(Comprehensive Environmental Response,
Compensation, and Liability Act: CERCLA)®] 9-4149] 5= (National Priorities List:
NPL)o| SAE Faad #7182y AldoA HEse Ede gz e-Aaed
HEARSS AT SHVYRLEAEE o) PHE SHERE HA|(NPL
site)ollA19] E@HlE(frequency of occurrence)?} EA(toxicity) E A7te=E7MsA
(potential for human exposure) 5-& L2 3o Ztz} U H4-5 Hojsla Al Ax
9] o B +HE H3l= Zo|tHATSDR, 2005). NPL £&4l¥= ATSDRY] Hazardous
Substance Release/Health Effects Database(HazDat)2] At2& ©]835}lo] NPL #4-ojj4
ot 29T 229 Hiko] digt hFEH NI vE Aoyt sstEd ] 54

= B f8 7RS4, RS, He, S, 7Ha A (ignitability), ¥H8-4




(reactivity)ol] A8t YR oAl 79 7He|ar2]2 FAJ%E Reportable Quanﬁties(RQs)
£ ARSI AL RQs7) ¢1& ¢ Toxicity/Environmental Score(TES)2 thAls}¥ict. ¢l
e b IEEAY 3 5 =9 oxde] At (exposure status of
populations)E AZ =2 3}t CERCLAS] AT NAIEZ AFS] 3070 <E11>o] &
-

= Rl el eeEd AT B 3 AE B e A=
233 skt o] EEZE“—‘?J A gATel ey, AR =5 52 8
2.2 Brpstod Qs HEE 1065 AL, o] 7hed f5= A B2
2A S840l B 24T}, a3 B 0] B2
7} 7oA Sefzrt A AB7E e siha IHEs =5 -
e A7 A e dE T HEEAS AASATHEAE R, 2004). F8 PHEES <H
11>0f) B ¥,
AT AR A5 307 SRS 7)ol B2 ATSDROIA A4
FEAY, = Aol EEAG el AE e et AT, Al - B A Y
ez AdE 307 SAuehAEE F uls NPL sitecA] e Ed= A9
AEZ] &3 248 WA, 3F, g, EgEE2d V] 7L, S s
ABRHAR oA Telwl LALQHE 2| £3) BAESE £3F 222 dichloromethane,
chromium compounds, ethyl acetate 5 FTAF7STFELL, S54 IRHE, 9 HF
FAF7IECl &3k 167 AT a2>. §19] Al BEo| RF &8k 242 WA, 2
& 9 ESEERAER 5 4Fo] gefE ik

T S EA RO il fEiEATA 3 AR"E Bl Sk FRet
ARgFol SRt Wit pAIR HiEEHE Rt ERSERAEES HEst .
3 ‘ﬂJ Aol A AT FEE A 309 ol &3t setad 5 dHs felE
A=Y EReARNEE 58 &3t 282 UE iiuﬂﬂ HEREE R
AFRHE, FURE, IRE, ds W4, EfEEREd, 1L2-HERRd

s 97H =dolt}.
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0= CoG ofT SISEE 2ME2(0M° AlSHHrRIEC X0
g CERC/L\/S:1 SIS M oMETI AR 7| oA 7L +;Ci§,g [Chat
TRIZ=(2005) TS o== oA 25 SISHEA(2003~2008)
1 1Arsenic Chromium & its compound [Nickel & its compounds Dichloromethane
2 |Lead Nitrobenzene Mirex Trichloroethylene
3 |Mercury Phenol Pendimethalin Diazinon
4 |Vinyl Chioride Benzene Pentachlorobenzene Tetrachloroethylene
5 |Polychlorinated Biphenyls  [Toluene Tetrabromobisphenol A Chromium compounds
6 |Benzene Acrylonitrile Toxaphene Tin compounds
7 |Polycyclic Aromatic Hydrocarbons | Formaldehyde 1,2-Dichloroethane Chloroacetic acid
8 |Cadmium Tetrachloroethylene Chloroform Ethyl acetate
9 |Benzo(A)Pyrene Carbon tetrachloride Ethyl acetate Zinc compounds
10 |Benzo(B)Fluoranthene Lead & its compounds Ethylene trichloride Styrene
11 {Chloroform Mercury & its compounds  |Methyl ethyl ketone (MEK)  |Diphenylmethane 44-diisocyanate
12 |DDT, pp- Acrylamide, 2-Propenamide |Xylene Dimethyl sulfate
13 |Aroclor 1254 Arsenic, inorganic Acetaldehyde Copper compounds
14 |Aroclor 1260 Cadmium & its compounds |Dichloromethane n-Butane
15 |Dibenzo(AH)Anthracene 1,3-Butadien Ethyl benzene Formaldehyde
16 | Trichloroethylene Trichloroethylene Styrene Nickel compounds
17 |Dieldrin Vinyl chloride Nitric acid
18 |Chromium, Hexavalent Aniline Bis(2-ethylhexyl) phthalate
19 |Phosphorus, White Dimethyl sulfate Lead compounds
20 |DDE, pp- Toluenediamine Aniline
21 |Chlordane 44-Methylenedipheny! diisocyanate |Phenol
22 |Hexachlorobutadiene 1-Chloro-2-nitrobenzene Toluene-2,4-diisocyanate
23 |Coal Tar Creosote Epichlorohydrin Benzene
24 |DDD, pp- Hexachlorocyclopentadiene  |Epichlorohydrin
25 |Aldrin Hydrazine, monohydrate Ethyl acrylate
26 {Benzidine Barium & its compounds 1,2-Dichloroethane
27 |Aroclor 1248 Beryllium & its compounds  |44-methylenebis2-chloroaniline)
28 |Cyanide Selenium & its compounds  |Antimony compounds
29 |Aroclor 1242 Zinc & its compounds Sulfuric acid
30 {Toxaphene Glutaraldehyde

o

o

http://www.atsdr.cde.gov/cercla/clist-supportdoc.html
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in USA 7 Amder 1202 pALER. ™
Aroclor 1248 Dide, PP'- \\
Aroclor 1234 Didt. PP~ 4
Aroclor 1260 Dibenzo{A Hy Anthracene \
Benzidine Dieldrin \\
Benzo(A)Pyrene Hexachlorobutadients
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TRl inorganic chemical category

Surrogate compound

250l ofpE

Aot LR0ISAICKH

HlZ

SigE of
HHE slgE 2BHHE(BaCh)
g4 FigsE MBS (B,05)
=M sigt= CISEFM CIEZE(CHiChS)
7IEE = 37=F(CdCl)
ILE slg=E Aot T E(CoCl)
3E = 2T E(Cr0y)
-zl = ZHAE](CUS0s)
T2 olgtE 2t2(HgCl)
gt g E LSHEIZHMNO)
LZ sigts LIZ 5= (NICl)
g ag= Lt (PRO)
IEIE diElE Ao OJRHEI R LI(SheOs)
0t sistE EHHFAZNS0Y)

Abbreviated Note
LC50 Median lethal concentration =54 eRAlEE
LD50 Median lethal dose =4 e NASE
NOEL No observable effect level B e e
HiZ+ =27 o Zol A- _I'J:_i Z4 E
we | Halie T s 67 = naus el
HVinm Inhalation LC50 olkigatol mot gagYd=EM Rol=dt
HVor Oral LD50 IR Mt 58E8TEN Rollzit
HVear EPA/IARC classification of carcinogenicity | 4S5 SOIEEL
HVen Aquatic fife LC50 SAMEAS LSt SHMEISS Rolzal
HVec Aquatic life no effect level SAMEQT0 2B THEMEIRS ROiTal
HVvam Oral LD50 SAHEAS0 215t BT =Y RolTal
HViatire Halt-life in water =8 £ XS4 LIEt= 5 g7 Kozt
ACR Acute to chronic ratio S =4H|
HVacr Aqguatic bioconcentration factor iﬁﬁ EAC’H fég #olr Sk areiEdel dsRds
" - Z2ES-2 SAEEY |7IsEES Aol Chet
Kow 1-octanol/water partition coefficient EEMCE P KT
WHY Release-weighted hazard value gij iéﬂfﬁ?w et JISNE S0 8013 715
RWF Release weighting factor HiE 7S Al




