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Effects of Gasoline Additive, Methyl tert-Butyl Ether (MTBE)
to Human Health and Ecosystem

Youn-Joo An* and Woo-Mi Lee

Department of Environmental Science, Konkuk University, Seoul 143-701, Korea

ABSTRACT

Methyl rert-butyl ether (MTBE), an octane booster that is added to the reformulated gasoline, has been a
widespread contaminant in aquatic ecosystem. MTBE is a recalcitrant pollutant having low biodegradability.
Due to its higher water solubility and low octanol-water partition coefficient, it can be rapidly transported to
the surrounding water environment. Also, MTBE is a known animal carcinogen, and is classified as a possible

human carcinogen by U. S. Environmental Protection Agency. The adverse effect of MTBE to aquatic biota

was widely reported. In Korea, the recent detection of MTBE in groundwater near gasoline filling stations has
drawn concern to public health and ecosystem. To address this concern, the effect of MTBE to human health
and ecosystem was discussed in this review. Also, ecotoxicity data of MTBE for fish, invertebrates, and algae

were extensively compared to estimate the hazard concentration 5 (HCs) of MTBE as a screening level.
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Methyl tert-Butyl Ether (MTBE):= Methanol3}
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Y712 Ae d=E gk MIBE: 19701 2
u] ol A ARS-E 7] A|AFER AL, 1990 o 7)) 3l
(Clean Air Actye] /NAFHA 1 ARg-Fo] Zr)3}

o 19987 = ©v]= W Bulk Chemical A4+
Zgo 2 495 7]E3}¢ ) (Johnson et al., 2000).
199039 zub o] & u] ofe}t £ FH| A
B9 AHe¥l MTBE: t17]12.9 #7HE3l o
A5k o9} FAlel Asle H A wg 2Pl S
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s=ako] dolrpr] A=ehaleh MTBE: |57
. (Underground Storage Tank, UST)9] +f-2 <l
3 FAvA 2 F2EH, R 2452] 79 Boatingd}
72 A7t F8 2940 % 4 Sl (An et
al., 2002). v]=+374 A (U. S. Environmental Protec-
tion Agency)S MTBEE A <l dotEa
(Possible Human Carcinogen)® A3l 5 <A
ool A71=WA MTBES] o $2ioh AL
Falel dd Berol ¥29 1 ook v A
AN FANIEE YA D (o Aol x
Jobe #4% 819 FA71E¢ ARek sl

SRAA 1995938 1999748 71l
°] MTBEAM-#-2 23% Z7181c) 549 32 o
Fol S5t =4 ) S0 mAZRE ApHE
o} &4 A|8o|A MTBEE 4§ Z3}(DL
10ng/L), 46%°] A Eo]A MTBEZ} AT, 3
W= 17~712ng/L2 ZAtE9le} (Kolb and
Piittmann, 2006)

Sehteke 19934 FAHLE T 52
WA dse] MTBES AM43b7] Al2tsled oF 1%
(7R A7kslel $ieh 20039 A AA
MTBE 2.5} #13 Azt HeA o] A|7=H
3, 2 Aske 9 Egels RIS o=
FASEA, AR 2T 297k A MTBE
S eg9Ald] 2ARANES $aEkdE 2 A9 F
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MTBE+ #A}73¢l Ether7]& 7}2] A=
A BA= (Fig 1), EslAdol v =4
We] AF7)7ke] Zo)(Johnson et al., 2000). MTBE
= 7t&9e] 71e} FAAE (Benzene, Toluene,
Ethylbenzene, Xylenes )0l H]&] &2 S48 =
(2F¥ 40,000 mg/L), 22 KowZ} (log Kow 9F 1,24)&
7}A 2 21t} (Andrews, 1998; An et al., 2002). o]}
8 Az Q8] MTBE: EoF3lAlel] 2t iz}-ﬂx}
A3, Az 499 A3 A 5858 o
DA Hell BHATL A Fez FHakd 7}3—"6“]
5"—‘4 =3t MTBE: o]|#v|E8A 2 Atghe] aie} <

3, 25te] slvtn A=A glew, Bt JAE 4
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Fig. 1. Molecular structure of methyl ters-buthyl ether.

Table 1. Physical and chemical properties of MTBE at 25°CY

Property MTBE
CH;0C (CH3)3

Molecular weight 88.15
Specific gravity (g/cm®)? 0.7404
Water solubility (mg/L) 42000
Vapor pressure (Pa) 33500
Henry’s law constant (Pa m’ /mol) 70.31
Log Kow 0.94
Log Ko.” 1.05
% Volume in gasoline™? 10~15

Water solubility

4) 35)
in gasoline mixture (mg/L) 43007, 4700

Biodegradation rate (% per day)® 0.01~0.1
Odor Threshold (ppbv)” 95
Taste Threshold (ug/L)” 10~130

YData from Mackay et al. (Mackay et al., 1999) unless otherwise
noted, ?measured at 20°C, *Day (Day, 2000), “Based on gasoline
containing 10% MTBE, 1% benzene, 5% toluene, 1% ethylben-
zene, and 8% total xylenes (Day, 2000), SMTBE solubility is from
reformulated gasoline containing 11% MTBE and BTEX solubility
from conventional gasoline containing 1% benzene, 5% toluene,
1.5% ethylbenzene, and 10% total xylenes at 20°C (Johnson et al.,
2000)

7} 2.5~680 pg/L, 2.5~ 190 ug/Lo 2 Atz upe}
MTBEE 243 4 Sk 9917F B991shoh (Keller
et al., 1998).

MTBE2| 2IX| =4

1. MTBEY| #ets =}

MTBE?] FE24¢Ae AJATE S oy
T el FHglew, u=87 A (US EPA)-> MTBES
A QAEGEAR FASHs 5 AL el
o)Als| 2 glrt. ZA| < A E (International Agency
for Research on Cancer, IARC)¢l] 2]3}H MTBE*=
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Group 3 carcinogen (not classifiable as to its carcino-
genicity to humans)2 E-F5 ] ich

Table 2= MTBEe] t|&t A F2] A5
2, Ratg Aoz A3, 59, 283 IR5HS9
AR2 4A17F E< MTBEE x=247& 9 LD50
$} LC505 e A o]} (ECB, 2000 CERE A
BuMor <4). 5EAHEE B3 MTBEZL A

Table 2. Acute toxicity of MTBE to animals (Rodents).
(Adapted from ECB, 2002)

Exposure route Exposure duration LD50/LC50
Oral 4 hours 3,800 mg/kg
Oral 4 hours 3,866 mg/kg
Oral 4 hours 4,000 mg/kg
Oral 4 hours > 2,000 mg/kg
Inhalation 4 hours 85 mg/L
Inhalation 4 hours 120~ 140 mg/L
Dermal 4 hours > 10,200 mg/kg
Dermal 4 hours > 10,000 mg/kg
Dermal 4 hours > 2,000 mg/kg

= F5E A% 9G¥ P AR 29 A
7;1__i velsd} (Burleigh-Flayer ef al., 1992). %]
F2 olast =AM B39 7% 3,000 ppm
ol A wfl, A& 79 250mg/kg o]F AHAAA
£ o Zofo| WALl 725 F3t CD-1 mouse
o] MTBEE-4JA8 A7} 8,000 ppmE FA 4
79 16%l| A zkste] LA T, 33%% ZHA| el
N pREoF AFEgo] g AR Bz
FollA ZhAlEo] 4%l Zel wIsFH oF 4wl
Az ok Mg ¥ Aoz velrt =3 ¢
79 e 72 Fmola 7hAe] 2% 7]
o] ¢AXT MTBEe] o] 43g Wi AL A+
H4ict. 58 AgeA MTBES F4o st
NOAEC-E 400 ppm, A3 ©j§t LOAECS 250
mg/kgo 2 AHEEH -

AR Foll g #7171k Agel|A MTBE: 3
AR vk Yephd=d, $Hlel 183 (29,000
mg/m*)¢] MTBEE F4AZAE o A o)
Adenoma HAgo] 718t 702 JERGTH(WHO,

oo

*Tests were conducted based on OECD guideline 401 or 402 study

2005). Table 32 AXF=

MTBEo] A7|17+ =2

Table 3. Chronic toxicity of MTBE to animals (rodents) (Adapted from ECB, 2002)

Test species Duration/route Doses NOAEL/LOAEL Effects at LOAEL
Sprague-Dawley 357~1,428 1 .
Rat 14d-oral me/kg” < 357/357 mg/kg Depressed Lung weight
Sprague-Dawley ; 90~1,750 1 Increased kidney weight, hyaline
Rat 28d-oral mg/kg" 90/440 mg/kg droplet formation in kidney pct
Sprague-Dawley 250 ~1,500 " . .
Rat 28d-oral mg/kg <250/250 mg/kg Kidney protein droplet nephropathy
Sprague-Dawley 100~ 1,200 H Increased liver weight, AST?,
Rat 90d-oral mg/kg? 300/900 mg/kg increased cholesterol
3) . . .
N Increased liver weight, Signs of
Slgrague—Dawley 90d-oral 200 1’21?0 <200/200 mg/kg" morphological changes to hepatocyte
at mg/kg N :
cell structures in electron microscopy
Fisher-344 Rat 18d-inhalation 400~ 8,000 400/3.000 ppm Proliferation of the kidney proximal
mg/kg tubuli epithelial cells
CD-1 Mouse 28d-inhalation 40(3“; /sk,goo 400/3,000ppm  Liver cell proliferation
Depressed lung weight (females),
CD-rat 31w-inhalation 250~ 1,000 ppm 500/1,000 ppm increased hemoglobin, blood urea

Fisher-344 Rat

13w-inhalation

800~ 8,000 ppm

800/4,000 ppm

nitrogen and LDH® (males)

Abnormalities in kidney pct morphology,
changes in hormone levels, Alterations
in red blood cell parameters

YGavage administration applied, ?aspartate amino transferase, YLOEL, “lactate dehydrogenase
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AlZ1& ™ NOAEC/LOAEC#HS A8tz gl&d)
(ECB, 2000 ]3] A 57} R 3110l A @14, Fisher-344
2} Sprague-Dawley Rat2] &AM EoA] Adenoma
7} A fRE AR s W
A&t MTBEe] W3k A54-S #a=R o
2k} (ECB, 2002).

2. MTBE2| H|ulets o}

MTBE: ¢844 S =g ur A
(Integrated Risk Information System, IRIS) &}ojjA]
F7he b glom, x§del o uetETA
+ 3mg/m’z 42 A g)ot v]Z #7A2) National
Health and Environmental Effects Research
Laboratory (NHEERL)el| A $3%] ¢l =297}
Al st AYDA (A 199, o421 189)& o
4oz 1.39ppme] MTBEZ & A7t b F344]
70 Az doe G R g des Jehy
3,299 AdAE datez HEE AFs] 2
Mg Azt TBAZ A&t Al 2oz 24
Hio

u] otebA7152] Fairbanksol|A] d&e] MTBE
E AHSS] AR o] 2 AFRIE] FE, &7
% 323 794§ F4E 3494 =3
MTBEx=Zo| e ZdAolM 273l 545
Hdez AR A3 Fe] = 23, V)R, WA

1§ = 7E, 973, Wt Aot 03
F4e) vy =3 AAL o, Ao, B RgE,
+5%, 92, A4, 2EFES F4e] AHUAG
(ECB, 2002). 254158 JNapda 2k Aol
£ 0.013 umol/LZ, 2ty Fof= 0.02umol/LE 2
7hetem, AHT ¥ F MTBEL: o 0.42
umol/L74A] A=A} w3k @ ZFAAME=
MTBE®] HAME]l TBAZl 5= ZEH$)
o 28T AFAE ol 48t B ARtE o
2oz dY v MTBEZ &A1& W 52 A
ol 0.002 umol/LG o} 2 Aol =23} & o)
o= gH W %57} 0011 umol/LZ oF 6uj7} =
7}k o} (ECB, 2002). &% 1~76 ug/Le] MTBE
2} 0.2~14 pg/L benzeneo] 35 $EEL 5~8
d S AT 607 EAlelAM HulE] A5
T i g Al vepdd ol 29 F
ZFFHAA AxIFatz A7 Hez A
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(Vojdani et al., 1997).

MTBES| AE o3t

MTBEe]| djgk Aejodske A7t HRrE
AefAg didoz dyse] glth MTBE: 3w
AE 7HRE 71298 mz SAA 6]
EAAEE A9 FAAFARR M, A Ea) g2
AEZ B8] B2 27 (Algae)ol] walAgt ghA
o) &3t ofgfo] BuEe] gl ook B o
TFollM A eiAlel =5 MTBES] 332 m}e
7] A3 A (o F, FAHAEFE, 2F )
2 TRl 2 AEF d sAREE Eda
A=A s

¢

S

1. ofF Sy

Table 4= MTBEe®|| o8} o]Fe] =Alz}g oo}
EAAE F F 7PY gol ol 49 &2 Pimephales
promelaso]t}. o] frol] W3 HAIZ A L oo
LCS0el%lx Y =&7|7telet sljgte oo
w2t 1 ke Aeo)rt dAslgdck £d FY oF
TY =EAZtelEt stelzie ARl ©E 54
e Zbel7t Ay Aoz vepgoh MTBES| djgt

F=4e HAY Foge AGs Zo)r)
el HASAZL Pimephales promelasg 7
U7t xE2AFE W Aol g NOECRte = A
A=l 234 mg/L o]t} (Hockett, 1997). ] 727}+-2 Longo
(1995)7} =338t Oryzias latipes& 8UZF xZA|A
-2 LOECZ} (2600 mg/L)o.2 WA o) & =23k
Zkelel. Wong et al. (2001)2 Lepomis macrochirus
£ o83 AFeA 96471 LC509} 3 Abefol
93 EC505H A3 F 71X EAZ9H 2%
1,054 mg/L2 #3=g)c} =3 NOECS 767 mg/L
2 100%2] AAFHES Jehd == 1450 mg/L.e
2 A=} P. promelasdl] H3F 3197ke) THA
54 APAS SATPE T SHzk) Aol
7} ZA% oF 3¥ A= Jepgddd (Wong er al.,
2001). o} MTBE¢] w3t 213t=g Asns
P. promelas> O. mykiss> L. macrochirus> O.
latipes®] 4=0 2 oA AFT HASAgEE JEr
W P. promelas7} 7V E17}ele)a, H=A7ES
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Table 4. Toxicity of MTBE to fish

97

Species Duration Endpoint Type (Sl(énﬁl 1y Reference
P é;”;ﬁﬁ;‘f;} Il’;‘;g”v‘i’)“‘ 24h LC50 flow through 1045  Hockett, 1997¢
P (’l’:”;’}’l’;‘;é‘"fnﬁ’;gg";é‘“ 72h LC50 flow through 1026 Hockett, 1997¢
P El’;’;’r’l’;’;éefn ‘l’;z’:fvl)“ 96h LC50 flow through 980  Hockett, 1997c
P Zlﬁ”a‘iiﬁiée;’fﬁﬁg”i’)” 96h LC50 flow through 672 Ocigereral,
Pt s o
P (’gaetﬁﬁgée;n’l’;ﬁg"vﬁl)as 96h LC50 static, renewal 920 Denkinney eral,
Pégﬁiﬁgéeiﬁ ;ﬁ:)nvil)as 7d NOEC (growth) static renewal 234 Hockett, 1997¢
P(i;n;flzgéefnli) rrlg:?vil)as 7d LOEC (growth) static renewal 388 Hockett, 1997¢
P ’(’I’}jﬁ]};‘;’gin”]; On’(')’jvl;” 3td 1C20 (fry growth-dry wt) flow through 279 Wong ef al., 2001
P (’l';_”:tfl’lgg’éefn /l’l:g?;l)‘” 31d NOEC (fry growth-length) flow through 209 Wongetal., 2001
P ‘(’;’:Zﬁf:;gs Lok ";ﬁjﬁ? 31d LOEC (fry growth-length) flow through 450  Wong ef al., 2001
P Zﬁ;ﬁﬁgﬁlgfnfl’;ﬁ%l}‘“ 31d  NOEC (embryolegg mortality)  flow through 720 Wong et al., 2001
Pég;ﬁﬁ%efn‘? ;ﬁ?\f}l)as 31d NOEC (time to hatch) flow through 299 Wong et al., 2001
P i{;gfﬁ’ﬂgiﬁ; "n”;ﬁ;’ 31d LOEC (time to hatch) flow through 450  Wonger al., 2001
P Eg’;ﬁﬁgée;q fgﬁ?‘%‘” 31d NOEC (hatch mortality) flow through 720 Wong et al., 2001
P (’g’;ﬁzgée;fgzg‘;’)‘” 31d  NOEC (posthatch fry mortality)  flow through 450  Wongeral., 2001
PE;":&ZZ?;’; ;ﬁ:)nviéas 31d LOEC (posthatch fry mortality) flow through 720 Wong et al., 2001
L(egi’ﬁ;ﬁ”gj;gcsﬁ’)m 96h LC50 (mortality) flow through 1054 Wongeral., 2001
L(eg;’l;’;gﬁ”gg;gcsﬁgms 96h EC50 (equilibrium) flow through 1054  Wong et al., 2001
s g
%’{{gﬁ"fg\;’iﬁ’g&g”yki” 96h LC50 flow through 887  Hockett, 1997a
Onchrnte s o)
Oryzias latipes (Medaka) 8d LOEC (development) 2600 Longo, 1995
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Table 5. Toxicity of MTBE to invertebrates

Vol. 21, No. 2

Species Duration Endpoint Type (nclgrllac_. D) Reference
Daphnia magna 48h EC50 651.4  Huels AG, 1991a
(Cladoceran)
Daphnia magna
(Cladoceran) 48h EC50 flow through 472 Wong et al., 2001
Daphnia magna .
(Cladoceran) 48h LC50 static, renewal 542 Hockett, 1997b
Daphnia magna BenKinney et al.,
(Cladoceran) 96h LC50 681 1994
Daphnia magna 96h LC50 static, renewal s4p  Hockett, 1997b
(Cladoceran)
Daphnia magna Hernando et al.,
(Cladoceran) 96h EC50 720 2003-
Daphnia magna 96h EC25 57 Hockett, 1997b
(Cladoceran)
Daphnia magna .
(Cladoceran) 21d MATC (mortality) flow through 117 Wong et al., 2001
Daphnia magna
(Cladoceran) 21d NOEC (growth) flow through 50 Wong et al., 2001
Daphnia magna
(Cladoceran) 21d LOEC (growth) flow through 100 Wong et al., 2001
Gl odaphnia dubia a8h LC50 static, renewal 340 Hockett, 1997b
Ceriodaphnia dubia . .
(Cladoceran) 5d LOEC (survival) static, renewal 580 Hockett, 1997b
Ceriodaphnia dubia . .
(Cladoceran) 5d NOEC (survival) static, renewal 342 Hockett, 1997b
Ceriodaphnia dubia 5d LOEC (Reproduct) static, renewal 342 Hockett, 1997b
(Cladoceran)
Ceriodaphnia dubia 5d NOEC (Reproduct) static, renewal 202 Hockett, 1997b
(Cladoceran)
Brachionus calyciflorus Werner and
(rotifer) 24h LC50 960 Hinton, 1998
Nitocra spinipes Bengtsson and
(copepod) 96h LC30 >1000 “r;kpea, 1983
Physa gyrina (snail) 96h EC50 flow through 559 Wong et al., 2001
Physa gyrina (snail) 96h "LC50 flow through 1036 Wong et al., 2001
Hyallela azteca 96h EC50 flow through 473 Wongetal., 2001
(amphipod)
Yehd 0. latipes7} 7V} 713 $o2 veldd. 2. EHFEE =

P. promelasdl 3t 96h-LC50

980 mg/L.¢} 31d-

IC20 (growth)gl 289.4 mg/LE o]43}ed ACR
(Acute-Chronic Ratio)& AFA & A=} 342 AALS
gle} (Wong et al., 2001).

Table 52 MTBE®| W&t F23552] SAzR
o]t}. Hockett (1997)2 C. dubias 547 =2 A¥
s yzg3} WAel g NOECT LOECIHE
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Table 6. Toxicity of MTBE to Microalgae

99

Species Duration Endpoint Type Conc. (mg L™ Reference
Selenastrum carpricornutum 96h 1C20 103 API, 1999
(green algae)
Selenastrum carpricornutum 96h 1C25 134 API, 1999
(green algae)
Selenastrum carpricornutum 96h 1C50 static 491 Wong et al., 2001
(green algae)
Selenastrum carpricornutum 96h EC50 184 BenKinney e al., 1994
(green algae)
Selenastrum carpricornutum 5d NOEC (growth) 2400 Rousch and Sommerfeld,
(green algae) 1998
Navivula pelliculosa ] Rousch and Sommerfeld,
(diatom) 5d NOEC (growth) 1920 1998
Synechococcus leopoliensis Rousch and Sommerfeld,
(Blue-green algae) 3d NOEC (growth) 1920 1998
Scenedesmus subspicatus 72h NOEC 470 Huels AG, 1991b
(green algae)
2485k J2e] W NOECH LOECE 342 & o)frt £H358o) vis) %2712 e A
mg/L, 72] 3 580mg/Lo® EAFHUL A6l B o] EAelot 2/ AH§ 96417 Flol o A
g NOEC, LOECE 342mg/L, 202 mg/L2. ZA4%  wio] 23 Bdeo] dojuir] wjFel] 96412t xZo
o)} Hernando ef al. (2003)2 OECD Guideline 202 2|3 A|§-2 vl =X o 2 Frlslyot

¢} ISO 6341 methodS o] 83} D. magna®] -3
7ol EC508 &3 A3} 720 mg/LE el
o] k2 D. magnadl| W& 92 A HAEe] 23]
3% =X 2 7B =2 e = BenKinney er
al. (1994} Hockett (1997)0] ut43| Al 215
7 B} =2 =wor} Hockett (1997)0] 4383t
C. dubia®] 48h-LC50%} D. magna®] 48h-LC50E
v\l C. dubia®]l FA3ke] (340 mg/L)o] D.
magna®] X7k (542 mg/LYR} o o} C. dubia
7} D. magna®)| ¥)&] MTBEe} v =17}31A w3}
9Jv}. Wong et al. (2001)¢] 43838y Daphnia magna,
Physa gyrina 12 11 Hyallela azteca®) 3t MTBE
SAAGAN g 0GR WE vkl A
Daphnia magna$ic}. MTBEY] 93t 73452 2174
X% C. dubia> D. magna> H. azteca> P. gyrina
o2 7}A 217kst 28 C. dubia®. VeERRC)

3. =R5A (Algal Toxicity)

oA AF uksh Zo] mFel A WA

MTBE$] 2HEXA 83 Table 69 Ae]= o] g)
o} Wong et al. (2001)-2 S. carpricornutumsl] )3}
Cell density 2] 50%7} 45 =33 A3} 491 mg/LZ
velsdt}. 8. carpricornutumE- ©]-4-3F o2 A3l
A 597k AAAALE 23 A5 4,800 mg/LE
A3 = =xa ZAF v} (Rousch and Som-
merfeld, 1998).

R EFo] @& MTBEEAS Xlo]:= MTBES
444 (lipophilic)Ad A= dke] gled, o]:= A
EA 2] Akl wel F48 4 9t MTBE
2] ofo] kg W] wjFo|rt AF EH N. pel-
liculosa©] S. carpricornutum®.c} MTBESAl| ¢
78|, N. pelliculosa A EZ 7|2 B2 7}
A2 ¢)=} (Rousch and Sommerfeld, 1998). 181}
AYGEFE ohleh YA SHE S5 B
A7} et S. leopoliensis’= S. carpricornutumB T}
MTBE E4Jo)] ©] »z}shd], 1 $92l-2 Membrane-
bound organellee] ¢l S. leopoliensis7} MTBE9]|
o A =FE 4 7] #Eolv} (Rousch and
Sommerfeld, 1998).
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Table 7. Toxicity of MTBE to other aquatic organisms

Vol. 21, No. 2

Species Duration Endpoint Type Conc. (mg L™ Reference
Hexagenia limbata (mayfly) 96h EC50 flow through 581 Wong et al., 2001
Chronomos temtams (midge) 48h EC50 flow through 1742 Wong et al., 2001
Rana temporaria (amphibian) 96h LC50 2500 Paulov, 1987

4. F|E} SMME

Table 72 o} 5, B¥ &, 212l =27 A%
At +MAE AT MTBES] %472l
Rana temporaria’= oA AA G e FAPE
o vls] 7 BAel F3hst Aoz vEPgy 1
tgo g F718 FL2 Chronomos tentans ©]| %]t}
2 Q74 +4% MIBES 445445 3
MTBEd|| W3t Zx24 Qs d7ts s34
A% V4 AR gz ANE & AE AL F
A7kl S. carpricornutum®] 96h-1C20¢) 103 mg/L
olet

5. Acute-Chronic Ratio

ACR (Acute-Chronic Ratio)& 7+& EA3} v]&
@ zAe] FAEARH DA W ol
st AR E T} Wong er al. (2001)2 P. promelas<}
D. magnas] W& ACR-E& AbZ3s}gic}. P. promelas
o &t 96h-LC50¢1 980 mg/Le} 31d-IC20 (growth)])
289.4mg/LE o}83le] ACRS AMRZAS 342 A
AHE et =8 D. magna®l A4 FAFAHRAY
472 mg/L (48h-EC50)¢} 9HAZkQ] 41.6 (IC20)E o]
43t 1132 AAJEL Qo £ AFAME $
A 443 A2E o4 7 YBFY ACRE
Ar&3stelel. ACRS] AME7]E-2 SMAV (Species
Mean Acute Value)2} SMCYV (Species Mena Chronic
Value)& AFZ3l1 SMAVE SMCVe] B|E o] &
st AR P. promelas?] SMCVE SMCV
= 879.6, 455.82 AMAE|o] o]F2 ACRE 19%
ArEF 9o} D. magna®] 7% SMCV$ SMCV4>
02 5948,70.72. ACR2 842 AAL=EYH. ¢
2% olgstel MTBES w3t 44422 ACRZ:
< At A9 42 AU 28y HCAA
Al MAEL] BEE $8le] ACRe] 10 o3ty
7% 7183z 108 A48 (ANZECC, 2000).

Table 8. Toxonomically different types of organisms
(Aldenberg and Slob, 1993)

Types of organisms that are

Major subdivisions considered as being taxonomically

of organisms different for AF Method
Fish Fish
Crustaceans, insect, mollusks,
Invertebrates annelids, echinoderms, rotifers,
hydra
Plants Green Algae, blue algae, red
algae, macrophytes
Blue-green algae (cyanobacteria),
Others amphibians, bacteria, protozoans,

coral, fungi and others

6. MTBEO]| it $=AMME2| HCs

FM Aol tE HCE F97 =R (Species
Sensitivity Distribution, SSD)& # &-3}e] AlZ2319]
o 5% o9l chep HolElE o8 St
AxAT AHed e=rt 2 Aol ERHA] gk
7] o &o]] SEol W3k NOEC Azt SAdolH
MEeEZ 28391 & 4 9o} (Pedersen et al.,
1994). e]2jqt 27 & nieboz foA AAF =
AE AEFEHR 2R F AAHA AEA
of Qe dlaer) slakel R e 4
M ZEAAM 5 F o] HAECEE o4
3l (Table 8 Fx). SRS FAZ I3k
o2 FRE F vy AAssh FRst FASE%
& EdE QEFY 7IFHERE o4t F
= $EF T332 MTBEe] o3 A=A <]
HCsE AP st L 23 MTBE®| H3k 420
A2l HCs:= 311.88 mg/LE (50% confidence) A At
Hl1, T &z dalstr] $ste] ACR 108 A
438 1 HEHoz 31.18mg/L2 &=

z £

MTBE: $AuwlAlel] de] FxHe] 3le &
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BedEAR g Azg B At A
o xEFHI . 53] ¥ FEIE w2 AR
s 22 Eoissbda 542 MTBES whE
Akt AEA S FZA ddte] Qlew, FEEGE
Az #Held 4 7 AN QATA
oJ R FHET UA dovt, FF ALA) A7
of mUEgoel 2d egEAelrt 53] njFel
v FEE7kIA 85 2] BuHT 9l F
= FHM = 374 F MTBELR o] #Ud =1
o] A xZ=2 Q¥ AA F ikl A7
sjete] Hesita Algdoh E3] o A¥Ee]
71 A S850X 9] AEe HxEY vt
T4€ AARslER melr] MTBE A xdol Hg
A7t Bosi SR AN = W REe] d7e
FAAT AFH oo}, FEaAd el MTBEe]
FARE A&Hoz w29 o Y= A
54, 223 A g3 Aot 35 aH
of & 7oz Almdo.
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