75 WRPEET

MTBEQ]| #3951 387}
Environmental Risk Assessment of MTBE

"
St A A A - P 1Y

Jeong - gue Park
Korea Environment Institute

Abstract

Methyl tertiary-butyl ether(MTBE) is used as an octane enhancer in gasoline. MTBE can
enter the environment at any stage in the production, storage, and transport of undiluted
MTBE or MTBE-blended gasoline. Although data on concentrations of MTBE in the
environment are not available, modelling of fate of MTBE has provided predictions for
concentrations of MTBE in the various media to which humans and other organisms may
be exposed.

Many individuals do not taste or smell MTBE at the 5yg/L level, and thus may be
exposed to higher concentrations for a significant amount of time. MTBE exposure through
inhalation is likely to be below health-threatening levels, except for occupational workers
such as gasoline station attendants and auto mechanics. It should be stressed, however, that
there are important data gaps in our understanding of the acute and chronic toxicity of
MTRBE. Little or no research concern including being conducted that directly addresses these
issues.

Rather than any immediate ban on MTBE, 1 recommend consideration of phasing out
MTBE in USA and other countries. During the transition phase, a number of policies are
suggested to reduce the risk of using MTBE. One of these policies is that the state should
invest in a research program. Such research should, for example, examine effective
alternatives for motor vehicle fuels, and detect concentrations of MTBE in ambient air,
water, and other environmental media.
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F 2 82on Y, B das A% 29 25 Tl el nigd Jxo Jjojr} 7
MTBE9] zt3} WAje] 914 AIGHE 25 25 - 630ug/ L 2 FH3HA 3453 YcH(Prah
et al, 1994 ; Young et al, 19% ; Shen et al, 1997)(<E 1> Z=X). o]d] v]=Z A X Yol
MTBES] SMCLY < 5ppb2 A3k 1t} o] w SMCLE Abeke] 7ol 32 71217] ok
AT FEE rishs Aol ohyel, AlgEo] MTBEY S E 8 &< vHAAY &4 24
AR T lte AEE Z8dhs Aol
2. NILHO|F B 2(Toxicokinetics)
MTBE7} Aol 012 Z2E AU JRAE, 358 BaMolth o]F 558 5%
MTBES] AW o]532E &3t 2tk 248 25, 35& 53 5012 MTBE: 89
< we} ol gstol F2 2k AV, Ho #3317 Hrk(Savolainen et al, 199 ; Bioresearch,
1990, b). thAkz F2 Ztoll A dojuk MTBE® TBASH & d/3lo|=2 Attt MTBE
o FA Wa7]E IARKALE B 8 BF)4) v)8), thAEEQ) TBAY) #ht7lE 104]
AR A 2ol Aol digt MTBEY) =X %2 TBA’} 72 2441 Yot
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MTBEY] 4540 2¢ ofg] A78% 55, fAAS/TE £ Qo) el S5 £2
714, oJARS, Waet 44 5 okt BAEA Z4bo] B2k ek McCoy et al, 1995 ;
Mehlman 1998). 22U} 529 FAEA ZAbo] u]Eo|

I ZAbo] uje thoksin} A gl =
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st 21 A5 (ppb) otz
Gilbert & Calabrese(1992)

180 Prah et al.(1994)
55(214) API(1993a)
454 E) API(1993a)
43-71 Dale et al.{1998)
22 OFA(1998)
2104 %) Dale et al.(1998)

A 15(40°COofl Af) Young et al.(1996)
5-15 Mckinnon & Dyksen

(1994)
25-454 Shen et al.(1997)
14-132 OFA(1998)
SERER Gilbert & Calabrese(1992)
S HM(EEE HM) Dale(1998)
SO A HA) API(1993a)
30134 Young et al.(1996)
39-134 API(1993a)
24-58 Dale et al.(1998)
o 2 Dale et al.(1998)

SolisHeEE$ 3 Dale et al.(1998)
Zof 3t US EPA(1997)
t=ot API(19933)
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7 S4Age e 2

1) MBEY

MTBE®= 7§, oJA2%, 78, Wt 4d 5 307371 43S P13 Hakkola



$o AFEY F2A LA 01F(RF $H)S WPos AAP=2s 2AH v g,
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2494 94 MTBEZ Q4 53H$-25)8 T 47740 93L& jacke A
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71 9 MTBE®] 217254 475 wihe mg 4oz 3 Aast 719 gl 24t

/‘}a“’ﬂ gt MTBEQ] A4 9 AL ofa A5 vt glvk A3 Wolq dAe
B4y A7 d ) YA Fel 23] 2 F5( >2500 ppm/bhrs/day) E MTBEE &A1 71H
¢} glotol] A1Zhgt AgkS vlHHConaway et al,, 1985 ; Beven et al, 1997). &, At5.9
st AP 2] 715 A sk dojvia, Bl AFAe) APEo] EobAH £§]
E F Flmouse) A& TE o) dsdo] BaH At H2 AT = HAFY 1
|5 MTBE % TBAZ} WA Zoj SR 2Hg-8o] Ui 8Rls]of, o]of tigt 5 A
TAN} FE D Moser et al, 1998 ; Day et al,, 1998).
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F712] a3hol| A LCTs(Leydig interstitial cell tumors)7} 248 = 21 v Belpoggi et al., 1995 ;
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MTBE/] UAFEE Sl X H sl = JARCY ) 9)3) 2A(AAEY7Fs/dE 4, Probable
carcinogenic to human)Z #5531 9lovl TBAE #d7bsAdol El=A &2 Qlvk 2

o) MTBES] 78 tAlbEe] S4Gee thg <& 259 2t
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<E 2> MTBE LHARMES SMUT

sEEd SMLE o1& 5HA| CAS #&

Ter-butyl formate No data available - 762-754
Formaldehyde e m, s, sp 0.06 mg/m’ 50-00-0

Methy! acetate e, m, sp. S 10,000 mg/m’ 79-20-9
Acetone e rms 47667 mg/m 67-64-1

2-methoxy-2-methyl propancl No data available - -

Methanol em, s, r 22,875 mg/m* 67-56-1
Isobutene No data available - 115-11-7
Tert-butanol e s m sp - 75650

e = eye irritant, m = mucous membrane, s = skin, T = respiratory, sp = severe pulmonary
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MTBES| Aeh=42 F2 FARA AN 2AHAoH, 85 i 4542 9
& <E 3> A9} 2t} MTBE 34542 136mg/ £ oA >1000mg/ ¢ 2 BEFol weh 1 9
A7t whg- A, F40] 22 B =2

Aoz vehdt) 3hE o] Fol djgk MTBES] RHd 8%
A B9 fathead minnowol] th3 NOAEL(No Observed Adverse Effects Level, 732
EE): 28mg/ L, FA74E0]e] NOAELS 80 - 1240me/ ¢ & A YeERtiMancini
Stubblefield, 1997). 3 FE2AEH A=) thd NOEAL S 200mg/ ¢ 2 ol 7 A%
42] MTBE%$%9] 10 - 100/ ¢ (V1= A E o} 7|E)dlM = A A & F&E 7]

j]x1 olo o oL 011;],
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A RSt 5 RHEAS ZANE 23, MTBES S4%4
SE

TS
3 =
ck 39 MTBES 43 €& 94 e sk

4) Q1A "o%’: A (Probable human carcinogen), 5 %ol 13 wetol g $#e A7 doy
AtelAlE FAAS FA4 £ AV 28 Ve
5) International Agency for Research on Cancer
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<X 3> MTBES] o|EMAIR

FARE tE 540] AA FrhEol B AT BIHAER o] of

MEZ E R =T Xtz
Samonela | yzaata g | 74mgt |Kado et al(1o9n)
utef 2l o} typhimurium e
Photobacterium b2 )
I
phosphoreum (15min) 41.8ug/ Gupta & Lin (1995)
Selenastrum MXIX| 5 ' Rousch & Sommerfeld
capricomuim A Z 8H5days) 4800 uef (1998)
Selenastrum BenKinney et al.
I
=8 capricornutum EC0 184 me/ (1994)
(algae) Navicula A Kb = Rousch & Sommerfeld
XS £
pellculosa M2 5H5days) 2400 mg/ (198)
Synechococcus | x5 2 Rousch & Sommerfeld
leopoliensis A 2 sH3days) 2400 mg/ (1998)
Brachionus LCS0(24nrs) 960 ey £ UC Davis(1998)
calycifiorus
Nitocra spinipes LCH50(96hrs) >1000 mg/ £ gegrég;sson & Tarkpea
Daphnia magna LC50(96nrs) 681 mg/ ¢ ﬁeggf;;nney et al.
RS ES Daphnia magna LC50(96hrs) 542 mg/ £ l(—:ggl;?tt & Russel
SE
© Ceriodaphnia o LOEC : 580 mg/ £
b 4 = 2(5days) NOEC : 342 g/ ¢ ENSR(1997)
Ceriodaphnia N LOEC : 342 mg/ ¢
b 4 Al(5days) NOEC : 202 mg/ ENSR(1997)
Neomysis mercedis LC50(96hrs) 236 mg/ ¢ UC Davis(1998)
Mysidopsis bahia LCS0(96hrs) 136 mg/ £ (E:‘;’;;;"”ey et al
UMF | Rana temporaris LC50 2500 mg/ £ Paulov(1987)
Pimephales promelas LC50(96hrs) 672 mg/ ¢ Geiger et al. (1981)
Pimephales promelas LC50(96hrs) 70 mg/ £ Veith et al. (1983)
‘ _ LOEC : 388 mg/ ¢
MEXE
Pimephales promelas| A ZH35K7days) NOEC : 234 g/ ¢ ENSR(1997)
of= Pimephales promelas LC50(96hrs) 929 mg/ ¢ BenKinney et al. (1997)
‘T Menidia beryilina LC50(96hrs) 574 ng/ ¢ BenKinney et al. (1997)
Albumus Bengtsson & Tarkpea
£
abumLS LC50(%hrs) >1000 mg/ (1983
Onchorhynchus Hockett & Russell
¢
mykiss LC0 887 ne/ {1997)

A&AE : http://www.ucdavis.eud, Wemer L, and Hinton D.E. TToxicity of MTBE to Freshwater

Organisms; , UC Davis
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@ 7] : 7] $¢) MTBE:= 52 MTBEY] A%, &%, 74 R A5 244 vigan
ARMFAG} 2L MY 929 h7lol4 MIBE $=i o 180u/m JER O, Ak
1% FEE 1 - 0p/m 2 ZAEUCHHEL 1996).

@ ARF : AxF9 MIBE 249 292 I8 A4, A5 (unoff), A8k 4, Ab
12 A AGHE, FAHERREHY g Solth $4 AR 9% FdL: drIE
MTBE?] #2171 34000 Batsto] 394 A2 JAHE2-dug/ L 2 {2 o2 5
AP Smith et al, 1992). g+ US GS(Geological Survey)®} ZAHA ol ofaha 1991 -
19959 7F W5 EA] 99 fAge E3E MTBEE oF 02 - 87ug/ L (F7Hah2 15ug/
)9}k £33 MTBEZ 299 A7 Aoz 9ee th] 354 3k 5 AEFE &
A= 297t dek 2 9 AR s MTBEZF A4 AREFE #5= 257 2457
= shed, 19974 vls B EUolE Aldghiinict Ao A3 ABad sholZejle
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2 35 SolMe] FHRES SRt 9 AT vhe} o] AT AF < 27
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6) t7] F9 MTBE ¥27e 249 d7ldA e 34, BAd7IAE 6198 24
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8) Quantitative Structure Activity Relationship
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