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Table 7 Summary of Physical-Chemical Data



Table 7: Summary of Physical-Chemical Data 

cocoonooooooooooodoeoooo 

ch em 1' cal descriptor value units test matrix meth od/parameters reference 

[S.S]sEDDS vapour pressure <10E-05 Pa 
Jaworska et al. 1999 

waler solubility >‘l0OO g/I 
Jaworska el al. 1999 

5—FIuoracil MW 130 ig/mol 
Guarlno and Lech. 1986 

acelamlnophen pKa 9.5 
NTP. 1999: Cited In sluer-Lauridsenel 
al. 2000 

aclinomycin 0 MW 1255.5 glmol 
‘ 

Guarlno and Loch. 1988 

MW 1255.5 g/moi 
Guarlno and Lech. 1933 

aminohippuric-acid MW 194.2 glmol 
E Guarino and»Lech. 1986 

amoxicillin lipophlliciiy lipophilic essumedslnce found in breast milk Richardson and Bowron. 1985 

ampiclllin lipophiiicity llpophllic assumedzslnce found in breast milk Richardson and Bowen. 1985 

androsierone solubility in wafer 5.75 mg/I double-distilled water after 2h TLC/GLC Tabak at al.. 1981 

anllpyrlne MW 188.2? glmol 
Guarlnosand Lech. 1986 

ASA pKa 3.5 3 

NTP. 1999;Ci1ed iniSiuer~‘Lauridsen el 
al, 2000 

benzoic acid MW 88.8 glmolv 
i 

Guarlno and Loch. 1986 

canrenone lipophillciiy lipophilic assumed since foundlln breast mllkfi Richardson andlfiowron. 1985 

cephalexln Iipophiliclly llpophillc assumed slncefoundiln breasiimllki Richardson and Bowron. 1985 

chlomadlncnezacelale solubllily in water 0.16 mgll double-disll||ed'waler‘afler 2h 
V 

TLCIGLC Tabakel al,-,_1981 

chlordiazepoxide llpophiliclly lipophllic assumed since found in:brea‘sl,mllk Richardson and Bowrun. 1985 

chlorleiracycline lipophillcily Ilpophilic assumed since found in breast milk Richardson and Bowron. 1985 

Cl Soivenl Yellow 14 waier solubility waler 
Moller and Waliln. 2000 

ciprofloxecin 'vapour.pressure low predlcied 
Helllng$orenseneei.a'l..2000 

water solubility >2 .9/l 
Hailing-Sorensen e1 el-.2000 

clindamycini lipophiliclty lipophllic assumed since found in breast milk Richardson and‘Bowron. 1985 

colchicine MW 399.4 g/moi‘ 
Guarlno and Lech. 1988 

r‘r}'day, February 01, 2002’ 
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chemical descriptor value units test matrix method/parameters reference 
I 

._ cyclophosphamlde lipophlllclty’ Ilpophlllc assumed slnce found In breast mllk I RlchaIdson.and:Bomon. 1985 
8 

MW 261 glmol Guarlno and Loch. 1988 
DEA boiling point 268 C @ 760 mmHg The Dowchemloal-Company, 1988 

cited in Davlsvand Carpenter, 1997 
freezing point 28 C @ 760>mm.Hg The Dowchemlcalcompsny. 1988 

. cited lnlbavlsvand Catpenter. 1997 
Henry's Law constant -5.35): 10-14 atm.m3Imo| Lyman et al. 1982 cited in Davls and 

. Carpenter. 1997 
MW 105.14 glmole The Dow Chemical Company. 1988 
‘ clted ln.Dsvls,and.Carpenter. 1997 
vapour pressure 6231 x 10-1 Pa Lyman et al.1982 clted In Davis and 

Carpenter. 1997 
water lsolubllity .3;180»x 10E5 mgll @ 20.C theoretical Lyman at-al. 1982.clled In Davis and 

‘ 
Catpenter. 1997 

decamelhonlum MW 253- glmol 
I; 

Guarlnosnd Lech. 1986 

dehydrolsoandmstero solubility in water 6:85 mg/I doubladistilled water after‘2h TLCIGLC Tabak at al.. 1981‘ 
ne 

diazepam llpophlliclty llpophilic assumed since found in breast milk Rlchamlson and Bowmn.-1985 

dielhylstilbesterol MW 268.4 glmol Guarlnovand.Lsoh. 1986 

dimelhlsterone solubility in water 029 mg/I double-distilled water alter 2h TLCIGLC Tabak et al.. 1981 
ellipticine MW 246.3 glmol Gusrlno and Lech. 1986 
estradiol solubllity in water 12.96 mg/I doublodistilled water after 2h 

2 

TLCIGLC Tabak at al.. 1981 
sstrlol solubility in water -13.25 mg/I double-distilled water afler 2h ¥ TTLCIGLC Tabak at al.. 1981 
estrona solubility in water 12.42 mgll double-distilled water aflet 2h TLCIGLC Tabsk et al.. 1981 
ethlnyl estradlol solublltty In water, 4.83 mgll double-distilled water after 2h TLC/GLC Tabak at al.. 1981 

ethynodiol dlaoetate solubility ln water 0.26 mg/I double-distilled water after 2h TLC/GLC Tsbak at al.. 1981' 

etlocholanolone solubllity lnwaler 7.67 mgll double-dlstllled water after 2h '1 TLC/GLC Tabak et al.. 1981- 

lurosemide pKa~ 3.9 NTP. 1999; Cited lnstuer-Lauridsen at 
‘ 

al.;2000 

hycanlhone MW 356.5 glmol Guarlno andltech. 1986 

hydroquinone MW 110.11 glmol ! Devlllels at al, 1990 

vapor pressure 1 mm Hg (132.4 C) 
3 

Devlllers eteal. 1990 
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chemical descriptor value units test matrix i 
meth od/parameters reference 

hydroquinone water solubility 59.000 -mg/I (15 C) Devillers at al, 1990 

water solubility 70.000 mgli (2510) Devilieqs at at, 1990 

water solubility 94.000‘ mg/I (28 C) 
‘ 

Devlners at at, 1990 

ibuprofen pKa 5.7 7 

NTP. 1999; Cited inzstuer-Lauridsan et 

‘ 

al. 2000 

iopromide vapour pressure <10E-08 Pa calculated calc based on molecular structure Steyger-l-tartmann em. 1999 

water soubllity 770 g/I preparaddrugitormulatlon.--solubility could be Stegar-Hartmann at at. 1999 
higher 1 

.i 

ivarmectin extinction coefficient 30100 (245) in ethanol Bloomrand7Matheson. 1993 
‘ 

-: 

moi wt 875 g/moi , 

-v; Bloom and‘Ma'theson, 1993 

vapour pressure <1 .5E-9 mml-tg Bloom and Mathason. 1993 

water solubility 4~ mg/l 
1 

Bloom and Matheson. 1993- 

LAB Henry's law -95 Pa;m3 /moi 
l 

Gledhiil etal. 1991 cited in‘Binatti at:ai. 

; 

2000 

water solubility 0:041 mgll 
HULSMNPUBLISHED CITED IN Binetti 

K 

at al. 2000 

levodopa iipophllicity lipophllic assumedisince found inibreastimlik : 
Richardson and Bowrcn. 1985 

vMEA boiling point 171‘ C @ 760 mm Hg , 

The'Do4v Chemical Company. 1988 

> ‘K 

cited in Davisvand Carpenter. 1997 

freezing point 10 c @ 760 mm Hg . E 

The.Dow Chemical Company. 1939 

: 

cited inibavlsiand Carpenter. 1997 

Hemy's.Law constant 2.45 x 10-7 atm.m3/mol Lyman at al. 1982 cited in Davis and 

E 

Carpenter; 1997 

MW 81.09 g/mole f 

Thalbowchamlcalcompany. 1939 

‘ 

cited in Davis and-Carpenter. 1997 

'‘ 

vapour pressure 1.00 x 102 Pa Lyman at at. 1982icitad In Davis and 
Carpenter. 1997 

waterlsolubliity 2.465 x 10E5 mg/i @2200 theoretical ‘Lyman et ai. 1982 cited In Davis and 
' 

Carpenter. 1997 

medroxyprogesterone solubility in water 1.95 mg/I double-distilled water after 2h TLC/GLC Tabakret-a|.. 1981 

acetate 

meprobamate lipophilicity iipophilic? assumed slnceipossibiy found in breEast milk Richatdsonand Bowron. 1985 

' 

mastranoi solubility inwater 032. mg]! doublesdiatiiled water efter'2h TLCIGLC Tabak at ai.. 1981 
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chemical descriptor value units test matrix method/parameters reference 

mathotrexafe MW 454:5‘ g/moi Guarino and.Lech.~1986 

MIPA boiling point 159 C @ 760 mm Hg 1 

The Dowchemicaltcompany, 1986 
. cltedln Davis and Carpenter. 1997 

freezing point 3' C @760 mmHg The DowC_hemlcal7Company. 1988 
’ 

I cited In Davis and Carpenter, 1997 
Henry's l;aw‘co_nstant 2.11 x 10-6 atm.m3/moi 

i 

Medicine! Chemistry Project, 1989 
cftedin Davis and Carpenter. 1997 

MW 75.1 1 g/mole The Dow Chemlcalicompany. 1988 
oitedin Davis and Carpenter, 1997 

vapour pressure 1.90~x 102 Pa Medicinal Chemistry Project. 1989 
eltedin Davis and Carpenter. 1997 

water solubility 6-.709rx 104 mg/l @ 20 C theoretical Lyman etal. 1982 cited in Davls;and 
Carpenter. 1997 

musk niiro - xylene Henry's law constant 0;0061 Pa;m3Imol Tas. Balk at al, 1997 

melting point 137 C Tas, Balk et al. 1997 

moliwt 294.3 g/moi Tas. Balk et at. 1997 

vapouripressure 0.04E-03 Pa Tas. Balk at at. 1997 

water solubility 1.9 mgll Tas. Balk at al. 1997 

water solubility 0.46 mgll Tes. Balk etal, 1997 

naproxen iipophiiicity lipophilic assumedsince found in breast milk Richardson and Bowron. 1985 

nicotine MW 162.2 glmol Guarino and Lech. 1986 

nitrazepam lipophiliclty lipophilic assumedsinoe found in breast milk Richardson and Bovvron. 1985 

nitrolurantoin lipophilicity lipophilic assumedislnce found in breast milk Richardson and Bowron, 1985 

norethindrone solubility In water 1.44 mgll double-distilled water. after 2h TLC/GLC‘ ‘Tabak.et.al;. 1981 

norethindrone acetate solubility in water 0.98 mgll double-distilled water after 2h TLC/GLC Tabekxe‘t.a'I.. 1981 

norethynodrelz solubility lnvwater 0;B5 mg/I double-dlstilledwateratter: 2h 
1 TLClGLC- Tabak et«al;,‘1981 

olesl‘ra= density 0.88 relative to water 
L 

Allgoodetal; 1997 

water solubility 5 to 42 ugIL 
‘ 

Allgood at al. 1991 

oxolinlc acid MW 261.23 glmola HoItonLutzhott~et-al~.. 2000 

pKa 8.8 HoltenLutzhott at al.. 2000 
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ch em ical descriptor value units test matrix method/parameters reference
l 

penicillin he MW 333.5 .9/mol 
j 

Guerlno end Lech. 1988 

pentobarbital Mw 226.3 glmol 
5 

Guarlno end Lech. 1986 

phenobarbital MW 232.2 .g/mol 
‘ 

Guerlno and Lech. 1986 

pivmecillinam vapour pressure low predicted 
l 

Hailing-Soreneen e't,a'|~.;2000
I 

water solubility >2 gll assumed same-esvmecillinam Hailing-Sorensen et-al.-2000 

pregnanedlol solubility In water 8.36 mil double-distilled water atter:2h TLCIGLG» Tabak et al.. 1981 

progesterone solubility in water 9.12 mgll double-distilled water after 2h 
1 

TLC/GL6 Tebak et el.. 1981 

_ 

puromycin MW 471 g/mol l 
Guarlno and Lech. 1988 

rit>oflavin~5-phosphate *lip‘ophi|iclty lipophilic assumed since found in breast milk 
: 

Rlchardsonsendbdmon. 1985 

riboflavin-53 rlipophiliclty lipophllic assumed since-tound‘ln breast mllk 
I 

Rlcherdsonrendjsowron. 1985‘ 

phosphatessodium 
.

I 

salicylic acid MW 138 glmol 
5 

Guerlno and Lech. 1986 

MW 138 glmot 
E 

Guerlno and Lech. 1988 

sodium Iauryl sulphate MW 265 glmol Guarlno and Lech. 1986 

sulfenilemide MW 172.2 glrnol Guarino and Lech. 1986 

TEA boiling point 340 c @ 760 mm Hg 7 

The Dowchemlcal Company, 1933 
l 

cited In Devls and Carpenter. 1997 

vfreezlngpolnt 21 C @ 760 mm Hg 
‘ 

The Dawchemlcel Company. 1988 
V 

cited in Davis and Carpenter. 1997 

Henry's Law constant 3.38 x 10-19 atm.m3/mol Lyman et el. 1982 clted’l'n:Devis and 
3 

Carpenter. 1997 

MW , 149.19 glmole The Dow Chemlcal Company. 1988 
cited in Davis and Carpenter. 1997 

vapour pressure 2.39 x 10-2 Pa 3 Lyman et al. 1982 cited In Davis and 
‘ 

5 

Carpenter. 1997 

water solubility 6:27 x 105 mgll @s20:C theoretical } 

Lyrrien-et-al; 1982 cited in Devlsend 

_ 

Carpenter. 1997 

testosterone solubility inwater 8:875 mgll double-distilled water after» 2h TLC/GLC Tebak et el.. 1981 

tetracycline. lipophlticlty Iipophllic aseumedislnce found In breast milk : Richardson and Bowron. 1985 

MW 444.4 9/mo_I 
Guarlnorend'l;eoh:-1986 

thiamine lipophiliclty llpophllic assumed since found in breast milk Richardson and Bowron. 1985 

hydrochloride 
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chemical descriptor value units test matrix 
‘‘ 

method/parameters reference 

thiamine mononitrale lipophiliclty lipophilic assumedésince found in breastmilk 1' Richardson and Bbwton. 1985 

tolbmamide lipophilicity lipophilio assumedsince found In breast milk : Richardson and Bowron, 1985 

lrirnelhoprim vapour pressure low, predicted 
! 

HaI|l'n»g'-Sorensen at al, 2000 

water solubility 0.3-0.4 gll Hailing-Sorensen et al. 2000 

warfatin MW 308.3 glmol Guarino and Lech. 1986 
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Table 8: Summary of Environmental Fate Data 
chemical descriptor value units test matrix method/parameters reference 

[R.R]-EDDS blodegradation partially variousblodeg tests Sctrowanek et al. 1997 
degraded

' 

[S.S)-EDDS blodegradatlon readily modi1led«Sturm test (OECD 301B); Actlvated Jawcrska et al. 1999 
biodegradable sludge at steady state (OAS, OECD 303 A) 

biodegradatlon 6.3 d halt-life in river water; starting conc-100sugIl measured Jaworska at al. 1999 
rediolabelled EDDS; unaocllmated 

blodegradatlon 215. d half-life in sludge amended soil; starting cone 1 measured Jaworska et al, 1999 
mglkg radiclabeiled EDDS 

Koc activated sludge 40 llkg Jaworska et al. 1999 

Koc-soli solids 28 I/kg Jaworska et al. 1999 

log Kow --4.7 Jaworsira at al. 1999 

acetaminophen blodegradation doestnct Henechelet al. 1997 
blcdegrade 

btodagradatlon 57 % OECD-301F Henschel at al. 1997 

blodegradation readily sewage treatment UK Dept of Envlronment (1981): King (1981) Richardson and Bcwron. 1985 
biodegradable 
after 
accllmatization

‘ 

Kd‘(soli) 0.43 l/kg calculated from Dow Stueritaurtdsen etal. 2000 

Kdr(soll) 0.4‘ llkg calculated from Kow Stuer-l:auridsen>et‘al, 2000 

log Kow 0.49 calculated Henechel et al. 1997 

log Kow 0.46. 049 Science Centre. 1999:‘Cited 
1 

_ 

lnistuer-Laurldsen-et al. 2000 
-amrtriptyline blodegradation not sewage treatment UK Dept of Environment (1981); Klng‘(1981) Richardson and Bowron..1985 

biodegradable 
amlodipine Kd (soil) 143.5 sllkg calculated from Kow Stuer-l'.aurldsen‘et al. 2000 

log Kow 3 Syracuse Sclence Centre. 1999: Cited 
ln.Stuer-Laurldsenvet-al..2000 

ampicillln blodegradallon 48% blodegrad sewage treatment‘ UK Deptof Environment (1981);-‘King (1981) Richardson and Bowmn. 1985 

antipyrine STP'removaI=efl'rciency 33 % STP removal efficiency Temee. 1998: Cited ln;Dauglrton and 
Temes. 1999- 

ASA biodegradatlon 70 % alter 24 h inttlalfconc 10ugll activated sludge Temes et al. 1998 
biodegradatlon 90 96 after 72 h lnltialfconc 10ug/I activated sludge Temeset al. 1999 
biodegradatlon readily‘ sewage treatment UK Deptrof Environment (1981);=Klng (1981) Rlchardsonrand'Bowron. 1985 

biodegradable 
Kd (soil) 0.00007 llkg calculated from Dow Stuer-Laurldsen et al. 2000 
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chemical descriptor value units test matrix method/parameters reference 

ASA Kd (soil) 2.2 rvkg calculated from Kow Stuer-Leuridsen et al. 2000 

log Kow 1.19 v$yracuee‘~Sclenoe'Centre. 1999; Cited 
lnlstuer-Laurldsen et ai. 2000 

STP removal efficiency 81 % STP removal efliciency Temes, 1998: Clted"in Daughton and 
Temes. 1999 

bacampiciilin biodegradatlon 48% blodegrad sewage treatment assumed same as penicillin Richardson and Bowron. 1985 

baciiracin blodegradation 22.5 d half.-liietin feces (5%)/soil mix: 20C Gavaichln and Katz. 1994; Cited'|n 
. 

Helllngsorensen et.a'l..2000 

biodegradation 12 d half-lifein feces (5%)lsoil mix; 3002 Gavalchin and Katz,'1994; Cltedih 
Hallingsorensenetval, 2000 

barribemycin biodegradatlon persist <25 d~ feces (5%)/soil mbz; ‘>20C Gavaichin and Katz. 1994;;Clted In 
Hailing-Soreneen et al. 2000. 

bendroflumethiazide Kd (soil) 2.2 Vkg calculated from‘Kow Stuer-Laurldsen et ai. 2000 

I09 Kow 1.19 Syracuse Science Centre. 1999; Cited 
inlstuer-Lauridsen»et:ai..2000 

bezalibraie STP removal efficiency 83 SIP removal elliciency Temes, 1998: Cited in Daughton and 
Temes. 1999 ’ 

STP-removal efficiency 27-50 STP removal efficiency Stumpf et el._ 1999; Cited in Daughton 
and Temes. 1999 

biphenyloi STP removal efficiency extensive STP removal efliciency Ternes at al; 1998; Cited ln.Daughton 
and Temes. 1999 

budesonide’ Kd (coil) 33 l/kg ca|cul‘ated;from Kow Stuer-Lauridsen et a|..2000 

log Kow 1.36 calculated Advanced ChemistryDeve|opn1ent. 
~1_995:~Clted in Stuer-Laurldsen et al. 
2000 

caileine blodegradatlon readily sewage treatment UK Dept of Environment (1981); King (1981) Richardson-and Bowron. 1985‘ 
biodegradable 

caffeinelciirate biodegradation readily sewage treatment assumed same as-caffeine Richardson and Bowron, 1985 
biodegradable 

carbamazepin log Kow 2;5 Sedlak-et ai. 2000 

ceiotiam biodegradability 7:10 % biod'egradatlon~aft‘e‘r 28 d ; after 40 days closed bottle'tes1~(OECD.301 D) Ai-Ahmad et al. 1999 
dlhydrochloride 
cettioiur sodium biodegradation 22.5‘ d half,-life in soil; plj-i.5 Gllbertson et ai. 1990: Cited in Hailing- 

=Sorensen et al. 2000 

biodegradation 49 d- half-life in soil; pH 7 Gllbertson et al, 1990; Citediin Hailing- 
Sorensen et ai, 2000 

biodegradation 41.1 d half-Iiierin sell; pHv9 Gllbertson at al, 1990; Cited in Hailing- 
sorencen at al. 2000 

blodegradation 100.3 d half-llfein water. pH 5 Gllberteon at al. 1990; Citedlln Hailing- 
Soreneen et al. 2000 

blodegradatlon 8.0 d half-life In water: pH 7 Gllbertson etal. 1990; Cited‘in Hailing- 
Sorensen et al. 2000 

blodegradation 4.2 d hail-life-inwater, pH 9 Gllbertsonletal; 1990; Clted.in Hailing- 
Sorensen:et,a|..2000 
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chemical descriptor value units test matrix method/parameters reference 

ceftiotur sodium iphotodegradetlon minimal Gllbertson etel. 1990:.Cited in Hailing- 
Sorensen ei.al.12000 

chlorhexidine blodegredation 
rekasiily b 

sewage treatment UK Dept of Environment-(1981); King (1981) Richardsontandiaowron. 1985 
b egrada le

‘ 

chiorhexldine acetate lblodegradation not sewage treatment assumed same as clllorhexldlne Rlchardsonaandzsowron. 1985‘ 

biodegradable 
chloroxylenoi :$TP removal efficiency extensive -STP removal efliclency Temesretzal, 1998; Clted'ln:Daughton 

and Tomes. 1999 
ST? removal efficiency lessextenslve VSTP removaleeificlency Temeset-al‘.1998;.Cltedln Daughton 

than and‘Tem'es. 1999 
chloroxyienol 

chlorteirecyciine blodegradation 88' %-remaining feces (5%)Isoll mix; 30 d at 20C Gava|chin:and=Katz. 1994; Cited in 
Helllngsorensen at al. 2000 

blodegradation 44 %.remaining leoesi(5%)/soil mk: 30 d at 30C Gavalchln and Katz. 1994;*Cited in 
.Haiiln9~9orensen et al. 2000 

biodegradatlon 100 % remaining feces-(5%)/soiltmix; 30 d at 4C Gavalchln and;Ketz. 1994; Cited in 
Hailing-Sorensen at al. 2000 

ciproiloxacin biodegradability 0 °/a 3.5 mgllitest concentration; no blodegradation Kummerer etal; 2000 
after 40 days 

biodegradability 0;=0 % biodegradetlon after 28rd ; after 40 days closed bottle test (OECD 30.1 D) Ai~Al|mad etai; 1999 

blodegradation notreadiiy 28 d BODitest Otytop system:-OECD method Hallingsorensen etal. 2000 
biodegradable 

biodegradatlon 1-5 d half.-life~in activated sludge OECD'302B - modl1ied_ Hartmenn at al. 1998; Cited lniHalling- 
Sorensen at al. 2000 

biodegradation 1.6-2.5 d half-life In activated sludge biodegfollbwed over time in 11 sludge in Hailing-Sorensenlet-al. 2000 
aerated batch reactor: analysis by HPLC 

Kd sludge-water 41.7 sorpiion toisludge Hailing-Sorensen et al. 2000 

log Kow 1-.24 calculated ACD IogP Hailing-Sorensen et al. 2000 

log Kow 0.28 measured Syracuse Research, vwwv.esc.eyrres.oomIlnterkow/estsofl.ht 
m; Cltedin Hallingsorensenet al.,2000 

photo haifliie 
g 

90.2 min at 1,0 mgli; photolysis const k2i= 0.0111 Burhenne et:al.. 1997a 

ciprofloxacin blodegradatlon detected activatedtsludge afteraddition of ciprofloxacln Heilingsoreneen etal, 2000 
metabolites 
clofibrale biodegradatlon not sevvagedreatment UK Dept of Environment (1981); King (1981) Richardson and Bowron. 1985' 

biodegradable 
cloflbric acid biodegradetlon not OECD'301F Henschel at al. 1997 

biodegradable 
log Kow 2.84 calculated Henschel et al. 1997 

VSTP removal efficiency 15-34 % STP*removal efficiency StI.Impf~et:al.'1999; Cited ln.Daughton 
and Temee. 1999

' 

SIP removal efficiency 51 ‘yo STP—removai efficiency Tomes. 199B:.Clted ln!Deughton and 
Temes. 1999 

codeine blodegredetion not sewage treatment UK Dept of Envl_ronmentI(.19B1):r King (1981)- Rlohardaonzandiaowren. 1985 
biodegradable 

rridayfrebruary 01, 2002 
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chemical descriptor value units test matrix method/parameters reference 

codeinesulfate biodegradation not 
‘ 

sewage treatment axumadesame as oodelne Richardson and Bowron. 1985 
biodegradable 

cyclophosphamide biodegradability not battery ofistandand blod'egradat|on=teats Kummerer et all200o 
biodegradable recommended by OECD 

biodegradation not 
' Daughton=and5Temea, 1999 

biodegradable 
biodegradation not closedbottle test: 5 mglml: 57 d OECD 3010 Kummereret ai. 1998;1Cited in Hailing- 

biodegradable Soreneen et al. 2000 
biodegradation not lab scale sewage-treatment Steger-Hartmannetzai-.,1996; Cited in 

biodegradable _ Haiiingsoreneen etaa'l‘,2000 
danotloxacin photo halt lite 20.6 min at 10 mg/i: photolysis const k1 -=%O:0336 dissolv. H20-lrrad 200 WIm2 @ 25-+2 C for 4 Bumenne et al.. 1997a 

h; parent measured HPLC 
DEA air 0.01 % partioning to air fugacity modelling Davis and Carpenter. 1997 

biodegradability 6.8 to 88 % biodegreded by sewage inoculum 20.days BODtests Lamb and Jenkins. 1952:and~Price et 
al 1974 cited:in.Davis andcarpenter. 
1997 

Koc 3.97 Med|cinai:Chemistry'Pro]ect. 1989 
cited In Davis and Carpenter. 1997 

log BCF -1.32 Lyman at al. 1982?clted in Davis and 
Carpenter. 1997

g 

log Kow -1.43 MedicinaiIChemis'try.Project, 1989 
cited in Davieand Carpenter. 1997 

sediment 0 °/o partitioning to sediment lugacltymodeiiing Davisand Carpenter. 1997 
soil 0 % partitioning to soil tugaolty modelling Davis and Carpenter, 1997 
water 99.99 % partitioning to water fugacity modelling Davis and Carpenter; 1997 

dextropropoxyphene biodegradation not sevvageitteatment UK Dept of Environment (19B1):.‘K|ng (1981) Richardson andxBowron. 1985' 
biodegradable ’ 

dextropropoxyphene biodegradetion not sewage treatment assumedsarnesas-codeine Ric'hardson;and§BoMon. 1985' 
napsyiate biodegradable 
diatrozoate biodegradability poor aerobic activated sludge system Kalsch. 1999 

biodegradability 0.15 day-1 environmental degradation rate in river water Kalsch. 1999 
and sediment 

biodegradation not Kalsch. 1999; Cited In Daughton and 
biodegradable Ternes, 1999 

diclofenac biodegradation none nonsteriie bottled waterstored In-dark chemical analysis Buseret al. 1998b’ . 

photodegradatlon rapid photodeg Buser. Poigeret al. 1998; Cited-in 
to multiple Daughton and Temes. 1999 
products 

photodegradatlonv >99 °/o fortified lake water 100:ngIl 4 day period GC/MS Buserat al. 1998b 

photodegradation 0.8 h-1 1 ug/i aqueous soln diclotenac in pyrexglass GCIMS Buser et ai. 1998b 
tubes exposed to natural sunlight tor 0;2. andi4 
hours 
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ch em 1' ca! descriptor value units test matrix method/parameters reference 

diclofenao STTP removal efficiency 9-75 °/o STP removal efficiency Stumpf at al. 1999:%Ciled inibaughton 
and Tomes, 1999 

STP removal efficiency :50 % STP removal efficiency Buser, Polger et al. 1998: Cited in 
Daughlon and Tomes, 1999 

STP removal efliolency 68‘ % STP removal efficiency Temea, 1998:‘Ciled ln'Daughlon and 
_ 

Temes. 1999 
dielhylslllbesterol biodegradation not feces Gregers-Hansen. 1964;‘Clted in 

Ibiodegradeble Halllngsorensen at al. 2000 
blodegradatlon not soil Gregersd-lansen, 1984; Cited in 

biodegradable Hailing-Soreneen at al. 2000 
dimelhioone biodegradalion not sewage treatment Richardson and Bmvron‘. 1985 

biodegradable 
DPTA biodegradalion not: readily Slllanpaa. 1997 

biodegraded‘ 
phototrensforrnallon ‘some Slllanpaa. 1997 . 

EDTA blodegradation not readily 9 different tests Gerike and Fischer. 1979; Cited in 
blodegraded slllanpaa. 1997 

phototransformation some Silianpae. 1997 

eirolomycln Koc 580-1 100 soils -various Yeager and Hailey. 1990; Cited in 
Hailing-soreneen et al. 2000 

enrofloxacln environmental half life 1.6oand;55'.4 hours calculated GCSOLAR program by Zepp and Burhenne-at ei.. 1997a 
Cline (1977) 

photo half Itfe 36.2 -min at 10 mgll ; phottysis const. 040191 min-1 dlasolv. H20 lrrad'200'l_N/rn2 @ 25-+2 C-for 4 Burhenne~et—ai., 1997: 
— h; parent measured HPLC 

enrofloxacin - environmental half life 0.98 and 36:2 days degradation product compound 8 calculated GCSOLAR program by Zepp and Burhenne ei.al., 1997a 
phololransiormalion Cline (1977) 
product _ 

ephedrine biodegradallon readily sewage-treatment UK Deptof Environment (1981); King (1981) Richardson and Bwvron. 1985 
' biodegradable 

after 
aoolimallzalion 

ephedrine (raoemic) blodegradalion readily sewagettreatment assurnediserneas ephedrine Richardson and Bwvron. 1985 
biodegradable 
after 
accllmatlzallon 

ephedrine sulfate biodegredallon readily sewage treatment assumed same as-ephedrine Rlchardeonand Eiowron. 1985 
- biodegradable — 

after 
acclimallzailon

' 

erythromycin rbiodegradation 11.5 d hall’-life lnlfeces-(5%)Isoll:mlx; 20C‘ Gavalcirin and Katz. 1994; Cited in 
Hailing-Soreneen out. 2000 

‘biodegradation 97 % remaining in feces (5%)/eoll mix; 3011 at 4C Gavalchln and Katz. 1994; Cltediln 
Hailing-‘Soreneen et¥al-.2000 

biodegradation not sewage treatment UK Dept of Environment (1981); King (1981) Rlohardson:endfBwvron.‘1985 
biodegradable 
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chemical descriptor value units test. matrix method/parameters reference 

erylhromycin biodegradalion not sewage-treatment assumed same as erythrcmycln Richardson and'=Bowron, 1985‘ 
lactcbionate biodegradable 
erythromycin stearate blodegradation not sewage treatment assumed eamelaserytlrromycln Richardson andBowrcn. 1985 

biodegradable 
estradiol Kd (soil) 1466 llkg calculated from Kow Stuer-Lauridsen et al,'2000 

log.Kow 4101 wrecuee Science Centre. 1999: Cited 
lnzstuer-Laurldsen etval,-2000 - 

estradiol -1:78 log‘Kow 4.4 sedlak et al. 2000 

estrogen blodegradation does not- Henschelet al. 1997 
biodegrade 

biodegradation not feces Gregers-Hansen. 1984: Cltedvln 
biodegradable Hailing-Sorensen et al. 2000 

biodegradation not lake water Shore at al. 1993; Cited in Hailing- 
biodegradable sorensen etai, 2000 

blodegradation not sewage Shore of al. 1993; Cited in Hailing- 
biodegradable soreneen et al. 2000 

biodegradation not soil Gregereel-Jansen. 1984; Citedln 
biodegradable Hailing-Sorenaen el al. 2000 

Kd (soil) 16,859 Vkg calculated from Kow Sluer-Lauridsen at al. 2000 

|og'Kow 5.7 Syracuse Science Centre. 1999; Cited 
in Stuer-Lauridsen at al. 2000 

ethinyl estradiol bioaccumulatlon 104 to 106 cone in fish bile vs sewage effluent GCIMS Larsson el al. 1999 
times 

biodegradalion slow intsewage sludge Tabek.andEBunch, 1970. Norpolh-at al. 
1973. von Rathner and sonnebom. 
1979. Tabak etal._. 1981 cited in 
Larseon at al.. 1999 

biodegradallon none unchanged:alter 120 h inactivated sludge Von Ralhner and Sonneborn. 1979 
system cited in Ahemeand Briggs. 1989 

fenolibrate S1’-P removal efficiency effective STP removal efficiency Temes. 1998; Cited in Daughton and 
removal Ternes, 1999» . 

lenofibric acid STP removal efficiency 4-45 % STP removal efficiency Slumpfel al. 1999: Cltedln Daughton 
end'Temae. 1999 

STP removal efficiency 64 STP removal efficiency Temee. 1998; Ciled.ln Daughton and 
Tomas. 1999 

‘ 

florfenicol biodegradation 4.5 d half-life in sediment wllunestadet al. 1993; Cited in Hailing- 
Soreneen et al. 2000 

bicdagradation degrades to sediment tunestad et-al; 1993;-Cited in Hailing- 
peristent amine Sorensen at al. 2000 

flumequine biodegredalion 150 d in surface sediment l'.I.ines1ad’etial, 1993: Cited in Hailing‘- 
Sorensen et al. 2000 

half life - surface 150 days Helrtcen et al.. 1995 cited IntMlgl|ore et 
sediment al. 2000 
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ch emi cal descriptor value units test matrix meth ad/parameters reference 

tlumequina sorption adsorbs marine sedlment Hektoen et el. 1995: Cited in Halling- 
Sorensen et al. 2000 

lurazolidone biodegradatlon 50h - 2 months halt-llfe de Rol] and do Vrles. 1982; Cited In 
Halllng-sorensen at at, 2000 

fbiodegradatlon degrad to surface sediment Ervlk, 1993; Chad In Halllng-Sorensan 
Inactive et al. 2000 
metabolite 

furosemide Kd (sludge) 158 Vkg measured l-lolten Luzhott and Halllngsorensen - 

submitted: Clted ln Stusr-Laurldsen et 
al.2000 

Kd (soll) 0.00122 Vkg calculated from Dow Stuer-Laurldsenet al. 2000 

Kd (soil) 15.4 l/kg calculatedifrom Kow Stuer-Laurldsenetlalg 2000 

‘log Kow 2.03 Syracuse Sclence Centre, 1999; Cited 
In Stuer-Laurldsen et al. 2000 

gemflbrozil STP removal efflclency 69 % ‘S;‘l’P‘removal elflclency Temes, 1998:4Clted>|n-Deughton and 
' Temes. 1999‘ 

ST? removal etficlency 16-46 % SIP removal efllclency Sturnpf et al. 1999: Clted In Daughton 
and Tomes; 1999 

gentlslc-acld STP removal efllclency efllclent ‘/6 ST? removal etflclency Tomes. 1998: Clted lnrbaughton and 
removal Temes. 1999 

hexachlorophene photodegradatlon deoornp ln K 
Shaffer et al. ‘l970:.Clted In Fishbeln 

numerous 
‘ and.Flamm. 1973 

products 
hydroquinone BCF 870‘ activated sludge(5 days) Frettagaet al;_. 1985 cited lnlbevillers et 

. 

al.. 1990 
BCF 40 algae (24 h and 72‘~h) Freltag st-al;.»1985 clted ln'Devillers et 

' 

al.. 1990 
blodegradatlon + within 9 days 10 ppm hydroqulnone solution with lnoculum Dev|ll'ers~etIal. 1990 

from raw dometlc sewage 
blodegradatlon -95 % 300lppm hydroqulnone degraded wlthln 2 days Devlllers at al, 1990 

by bacteria acclimated to:500-ppm hydroqulnone 

log Kow 0.59 Devlllersvetal, 1990 

photodegradation + at 254 nm ‘Dev|llerslet.»al. 1990 

photodegradatlon halt- > 240 weeks in January‘ Frank and Klopffer. 1988 clted in 
life 

Devlllers etal. 1990 

photodegradatlon heIf- <5 weeks lnAJune Frank and Klopffer, 1988 cited in 
llte - 

Devlllers etal; 1990 

ibuprofen biodegradatlon ~20 days half life In nonsterlle lake water enamloaselectwe-Gcnwsvanalysls otmethyl Buser et el. 1999 
esters - 

biodegradatlon >97 % IB In WWTP lnfluent mlxed wlthzactivated enantloselectlve G6/Mslanalyslanf methyl Buser et al. 1999 
sludge for 8 h ‘esters 

biodegradatien readily sewage treatment UK Deptfot Environment (1981); King (1981) Rlchardson and Bewron. 1985 
biodegradable 
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chemical descriptor value units test matrix method/parameters reference 
ibuprofen Kd (sludge) 251- I/kg measured Holten-Luzhofl and.Halling$ore_nsen - 

submitted; citedtinstuer-Lauridsen.et 
al. 2000 

Kd (soil) 2.02 llkg calculated from Dow stuer-Laurldsen at a|..2000 

Kd (soil) 453 ilkg calculated from Kow Stuer-Lauridsen et al.2000 

log Kow -0.4 Sedlak et al. 2000 
Iog‘Kow 3.5 Syracuse Science Centre. 1999: Cited 

in Stuer-Lauridsen et.e'i.;2000 
photodegradatlon none sterile fortified lake water 37 d. enantioselectlve GCIMS analysis of methyl Buser et.a'l.,1999 

esters 
STP removal efficiency 90 STP removalefficiency Tomes, 1998:'Cited in Daughtomand 

Temes. 1999 
S‘l:’P removal efficiency >95 % STP removal efficiency Buser. Polger et ai. 1999; Cltedin 

Daughton and Tomas. 1999' 
SIP removal efficiency 22-.75 % SIP removal efficiency Stump! et al. 1999: Cited in Daughton 

andfTemes. 1999 
ifosamide biodegradability not battery ofxstandardiblodegradation tests Kummerer et ai 2000- 

biodegradable recommended by OECD 
biodegradatlon not sewage treatment 

biodegradable 
STJP removal efficiency no removal STP removal efficiency Kummereret al. 1997;Cl1ed“ln 

Daughton and Tamas, 1999 
indomethacin STP removal efficiency 75 % STP removal efficiency Ternes. 1998;'Clted in Daughtoniand 

Temes. 1999 
STP removal efficiency 71-83 °/o STP removal efficiency Stumpf et al. 1999;‘Clted in Daughton 

and»Temes. 1999 . 

iopromide biodegradability 85 % biotransformed lniactivaled sludge Kalsch. 1999' 

biodegradability 0.04 day -1 envlronrn_ental.degradation rate inriver water Kalsch. 1999 
and sediment 

biodegradation not Kalsch, 1999;,Clted in Daughton and 
biodegradable Temes. 1999 

biodegradatlon see unpublished report; steger-Hartmann 
conclusions et-ai. 1999Cited in 

biodagradation not readily DOC oonte_ntover‘2a‘d OECD guideline 301E Steger-l-iartmann at al. 1999 
biodegradable 

"log Kow -2.33 measured shake flask method Steger-Hartmann et ai, 1999 
photodegradation 1.8-25.3 d half-iifein standardized test unpublished report; Steger-Hartmann 

et al,1999Cited’inv 

iopromide metabolites ‘blodegradation not Kaisch.»1999; Cited lnioaughton and 
blodegradablem Temes, 1999 
identity 
unknovm 

ivermectin blodegradation 1‘-2 ‘wk half.-iiferln clay loamzin summer Bioom:and;Matheson.»1993 
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chemical descriptor value units test matrix method/parameters reference 

‘ivermectin taiodegradation 52 wk half-iifeiin ciey loam iniwinter Iabom gmxmgrhoson, 1993 

biodegradaiion 93-240 d half-Iife in soil/ieces:mix in dark; Iab conditions it-ia|ieyet—al, 1989; Cited In Hailing- 
Sorensen et al. 2000 

biodegradation 1'-2 wk haii-iife in soli/feces mix_; field conditions; ‘Hailey et ai, 1989; Ciiediln Hailing- 
summer Soreneen at ai.-2000 

biodegradation -14-23 d haii-life invarious soilsin lab; start conc 0-.1-1 Bulietai. 1984:,Cited.In Hailing- 

ppm Soreneen et a|..2000 

biodegradation 28-56 d haii-life insvarious soiisslniab; start oonc=50«ppm Buii'eta'i". 1984:;CIted lntHaiiing- 
V Soreneen et ai._ 2000 

biodegredatlon <6 d persists lnmanure; springiconditions Lumaret at ai. 1993; Cited In«iriaiiing- 
Sorensen et al. 2000 

half lives - soil 93 and 240 days soil degradation haif lives Hailey ei al. 1989 

Koc 12660-15700 Bioom and Matheeon. 1993 

Koc 12600 -15. 700 Hailey et ai. 1989 

Kow 1651 Bloom and Matheeon. 1993 

ieechability noieaching soil Buii etai. .1984:‘Cited in Hailing- 

potentiai Sonensen et al. 2000 

photodegradetion 12 h haifiiiie at water surface insurnmer Bioomend Matheeon. 1993
I 

phoiodegradation 39 h half-life at water surface inwinter Bioomiand Matheson, 1993 

photodegradetion 3 ‘ h haii-‘iife in thin dry film on grass; sunlight Hailey et ai. 1989;-cited in Hailing- 
Sorensen at at; 2000 

photodegradation haif 3‘ h photcdegradation In direct summer sunlight Haiiey‘et al. -1989 

Iiie 

plant uptake minor-uptake Buii etai. 1984: Cited In Hailing- 
sorensen-et:a'i‘. 2000 

sorption adsorbs soil; immobile in:3 dliisoiis Gruber et ei, 1990; Cited in Hailing- 
Sorensen etal; 2000 

ketoproien STP removal efficiency 48:69 °/o STP removal efficiency Stumpi et ai.1999;Citediin-Daughton 
and Tomas, 1999' 

LAB iate 326 earthworms calculated using EUSES BinettI'et el. 2000 

BCF‘ 35 in Lepomis-macrochirus with 14C4abeiled LAB Werner and1KimerIe. 1982 cited in 
.Binetti et ai. 2000' 

biodegradaiion - > 70 % -ECETOC Technical reportANo. 28 Ptresa. 1994a cited in Binetti et al. 2000 

Anaerobic 
biodegradation -STP 95-98 % ‘efiiciencey of removal by biologica|fSTP Binettiettai; 2000 

b;°deg,adauon;aembic 56 -67 ‘V0 Shake Fiask‘Carbon‘Evoiution.Procedure: Binettiet a|._2000 
GLP.OECD'301 F 

Koo 2.2x104‘ ceic. Soiidlwater partition coefficients in 4 soil Giedhiil et al-. 1991 cited inaBine'tti‘~et.a|. 
types and different o.c.% 2000

_ 

log Kow 7.5 - 9.12 Binettl et~ai.>2000e 

photodegradetion no significant aoetonitfiie coin In directsuniight Giedhiii et ai. 1991 cited in Binettl et‘ai. 
2000 
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ch emical descriptor value un its test matrix method/parameters reference 

<L-ephedrine blodegradation readily sewage treatment assumed same asephedrine Richardson and Bwvron. 1965 
‘hydrochloride biodegradable 

afler 
accllmatlzation 

L-menthol biodegradation readily sewage treatment assumed same as menthol Richardson and Bovwon». 1985 
biodegradable 

MEA air 0.86 % partitioning to air fugacity modelling Davis and Carpenter. 1997 

biodegradability 40 to 64 “lo biodegradedtbysewage lnoculum 20‘days BODtests Youngletal. 1963 and Lambvand 
Jenkins 1952 --cited in Davis and 
Carpenter. 1997 

Koo 4.62 Medicinal chemistry Project, 1989 
cited in Davlsand Carpenter. 1997 

log BCF -1.23 Lyman at al. 1982 oitedin Davlsvand 
Carpenter. 1997 

log'Kow -1.31 Medlolnallchemlstry Project. 1989 
cited in Davis and Carpenter. 1997 

sediment 0 ‘Va partitioning to sediment fngaclty modelling Davis and Carpenter. 1997 

soil 0 °/o partitioning to soil fugacity modelling Davis and Carpenter. 1997 

water 99.14 % partitioning to water fugaoity modelling Davisiand Carpenter. 1997 

mecloienamic acid STP removal efficiency bdl STP removal efficiency Stumpf et al. 1999;:Clted ln Daughton 
and'Temes. 1999 

menthol biodegradation readily sewage treatment UK Dept of Environment (1981): King (1981) Richardson and‘Bowron. 1985 
biodegradable 

meprobamale biodegradation not sewage treatment UK Deptof Environment (1981); King (1981) Rlchardsonand>Bowron. 1985 
biodegradable 

meropenem biodegradability 7:7 °/o biodegradationraiter 28 d ; after 40 days closed bottle test (OECD301 D) Ai.-Ahmad et al. 1999 

methotrexate biodegradation not OECD 301 F Hensohei at al. 1997 
biodegradable 

blodegredation + Galiellland _Yokoyarna. 1967 cited in 
Aheme at al.. 1990 

log Kow 2.28 calculated Hensohelat al. 1991 

methyldopa biodegradatlon not sewage treatment UK Dept of4Envlronment (1981); Kl'ng‘(1981) Richardson and Bowron. 1985 
biodegradable 

metronidazole biodegradability 0; 5 % 5.4 mgll test concentration; no biodegradability closed bottle test (OECD 301 D) Kummerer-at al-. 2000 
after 28 dayspafter 40 days

’ 

biodegradatlon not sewage treatment UK Dept of*Environment (1981); Kingx(v198,1) Richardson and Bowron, 1985 
biodegradable - 

sollsorptlon weakly total amounts recovered lnleachate of sandy Rabolle and Spliid, 2000 
adsorded loam and sand soils 

MIPA air 8.96 “lo partltionlngto air fugaoity modeillng Davis and Carpenter. 1997 

biodegradability 38 to 46 °/o blodegraded by sewage lnoculum 20 days BODtests Lamb enddenklns. 1952 and Alexander 
and Batohelder. 1975 cited in Davis- 
and Carpenter, 1997 
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ch em i cal descriptor value units test matrix meth od/parameters rqferen ce 

MIPA Koc 9.95 Lyman at al. 1982 clted In Davls and 
Carpenter, 1997 

log BCF -0.76 Lyman et al. 1982rclted In Davlsiand 
Carpenter. 1997 

log Kow -0.96 Medlol'na'l.Chemlstry Pro]ect.51989 
cited ln'Davls and Carpenter. 1997 

sediment '0 % partltloning to sedlment fugacity modelling Davlszand Carpenter. 1997 

soil 0 % partltlonlng to'soIl fugaclty modelling Davls andicarpenter. 1997 

water 93.04 % partitioning to-water fugaclty modelling Davls and carpenter, 1997 

monensin blodegradation 33 d blodegrad lnzsoilg field oondltlons Donoho. 1984; Citedln Hal||ng- 
Sorensen et al. 2000 

blodegradation 60-70 °/orunchanged feoes in lab; anaeroblc conditions; 10 wk; Donoho. 1984; Cltedrln Halllng- 
Sorensen et al. 

musk -ADBI log Kow‘ 5.4 RP-HPLC Eaohke, 1999;IClted lnRlmkus. 1999 

(celestolide) 
musk nltro -‘xylene BGF 4100 Yamaglshl at-al.. 1983 cited lnlppen. 

1994. 

BCF 1600 llkg wetwt sunfish -‘flow through system - 16 d OECD guldellne-305E unpublished report:.Clted'ln Tas and 
Balk. 1997 

bloaccumulation -BCF <100 fleld BCFs Boleas et al. 1996 
fish 
bloaocumulatlon —BCF 10 to 60 rainbow trout (44 g) 21 d exposure to 1, 10 and Boleas et al. 1998 
fish 100 ug/l. static oondltlons dally water renewals 
ibiodegradatlon 0 change In CO2 activatedlsludge -:28~d'ay test - 10 and 100 ugll Tas. Balk et al. 1997 

evolutlon musk ketone , 

blodegradatlcn 0 change In BOD actlvatodsludge (30 mgIl)- 28 day test -.39 mgll OECD guldellne 30.10’ ‘Tee. Balk at al. 1997 
musk ketone‘ 

blodegradation 2.4-2;7 per d half-life lnsunflsh - flow through system - 16 rt OECD guldellne 305E unpubllshed‘report;‘~Clted In 'l"as=and 

Balk. 1997 

log'Kow 4.3 Tas. Balk etal. 1997 

logrkow 3.8 Tas, Balk et al. 1997 

log Kow 4;3 Tas. Balk etal. 1991 

log Kow 3.2 Tas, Balketal. 1997 

log Kow 4.38 calculated using Hanschand Leo. 1979. . Boleas et al. 1998 

naproxen blodegradatlon not sewage treatment _UK'Dept of Envlronment (1981):‘Klng (1981) Rlchardson andiBavvron.»1985 

blodegradable 
STP removal efllolency 68‘ °/a -STP removal efllclency Tomes. 1998;-clted ln Daughton and 

Tomes. 1999 

STP removal efficiency 15-78 % STP removal efllclency Stumpf at al. 1_999;:CIled ln3Daughton 
andlTemoe. 1999 

neomycin excretion 97 °/o excreted feces - livestock Carll et al: 1982;-Olted ln-Hal|lng- 
‘Sorensen at al. 2000 
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chemical descriptor value units test matrix method/parameters reference- 

nicotinamide biodegradatlon readily sewage treatment 
9 

UK Deptrof Environment (1931); King.(1981) Richardson and Bowron, 1935 
biodegradable 

‘ I 

nonylpltenol bioaccumulation -8CF 90-125 fish exposed to 65-ugll nonylphenolfor 3 weeks Blackburn at al. 1999 
lish 

log Kow 4.5 Ahel at al. 1993 clted'ln Blackburn et 
al.-1999 

nonyipheno'iIaiky|'p'hen BCF ~300 fish Ahel at al. 1993 cilediinsumpter. 1995 
ois . 

norethisterone biodegradation 28 and 100 % In activated sludge system=in 6 i1 and 24h. Von Rathner and Sonnebom. 1979 
respectively citediin Atteme and B11993. 1989 

nortioxecin photo helfiite 105.9 min at 10~mgII; photolysis const R1 =.0‘.00655‘ dissolv. H20-lrred 200 Wlm2 @ 25+2 C for 4_ Burnenne 9181;. ~1_997a 
h; parent measured HPLC 

ofloxacin zbiod egradability 0 % 2:8trngI| test concentration; no blodegradatlon Kummerer at al. 2000 
atter.40 days 

c-hydroxyhippurlc acid STP removal efficiency efficient % STP removal efliclency Temes, 1998: Cited in'Daughton and 
removal Temes, 1999 

olaquindox -soil sorption weakly -totaiamounts recovered in ieachate at-sandy 
' 

Raboiie and Spiiid. 2000 
adsorded ioamandtsand soils 

oiestra _BCF < 50 Bluegill exposed to'0:025 mg/L:tor. 28 d Allgood at al. 1997 

biodegradation 15 %-conversion to conversion after 10 days Allgood at at. 1997 
HCO2 

iblodegradatlon 30.to 40 %conversion to conversion after 49 days Aligood et at, 1997 
M602 

log Ko_w 3:55 octanoilvtmter Allgood at al. 1997 
soil half-lite 10-to‘88’ days liquid (more rapid) or solid form‘ , 

Aligood et al. 1997 

sorption coefficient (Kd) 104 to 287 x Ukg Aligood et ai. 1997 
105‘ 

sorption to sewage >90 % Aligood at al. 1997 
solids 
STP removal efficiency 85' °/lo after secondary treatment (olestraconc 0.08 to Aligood at at. 1997 

1.0 mg.L 
waste water 61-85 % alter primary treatment (olestra conct0;054 to 1 Allgood et al, 1997 

me/Ii) 
oxolinic acid blodegradatlon 150-1000 d half-lite in sediment Ilectone etal’. 1993: Cited in Hailing- 

Sorensentetval..2000 

log Kow 0:68 Holtenhrtzhoft et al.. 2000 
sorption adsorbs marinesedlment Helitoen et el. 1995; Cited in Hailing- 

Sorensentet at. 2000. 
oxytetracycline biodegradation 9. 419 d" anaerobic conditlons:;2;sites Bjorkland et at. 1990; Cited in Hailing- 

Soneneen etal. 2000 
soil sorption -strongly sorbed invall soils tested; no sign of desorption Rabolle and‘Spllid. 2000 
sorption '30-1.42 »d halt-lite torbinding to sediment Poiiquen et al. 1992; 1993; Cited In 

- Hailing-Sorensenet at, 2000 
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chemical descriptor value units test matrix method/parameters reference 

penicillin biodegradation ‘inactivated: vleces (_5°/o)lsoil mix ' Gavalchln and‘Katz.‘199-1; Cited in 
Hailing-sorvensen at al. 2000 

penicillin G biodegradability 27;.36 % iblodegradatlon after 28rd-rafter 40 days closedibottle-test (OECD 301: D) Al-Ahrnad-etal-. 1999 

phenylpropanolamine biodegradatlon readily sewage treatment UK Dept of Environment (1981); l<lng (1981) Richardson and Bowron. 1985 
biodegradable 
after

V 

acclimatlzatlon 
pivampicillin blodegradatlcn 48%‘bicdegrad sewage treatment assumed samelasipenlcililn Richardson and Bowron. 1985 

pivmecillinam biodegradatlon notreadlly 28-di-BOD test (data for-mecillinam) Oxytop system: OECD method Hailing-Sorensen at al. 2000 
biodegradable 

biodegradation 0.5-0.7 d hall-life in activated sludge (data for-mecilllnam) blodeg followed overtime in -1| sludge In i-lalllng~'5orensen;et al_._2000 
aerated batch reactor: analysis=by HPLC 

Kd sludge-water <55 sorptlon tcsludge (mecilllnam-data) Hailing-Sorensen et.al..2000~ 

log Kcw -0.79 calculated ACD logP (data for meclllinam) Hailing-Sorensenietsal. 2000' 

propanolol STP removal efficiency 96 °/a STP removalvelliciency Temes;'1998;_C|ted ln Daughton and 
Temes, 1999 

qulnolone antibiotics sorptlcn «strongly Burhenneetval. 199Ta.b; Cited in, 
adsorbs to soil Daughton and Ternes.» 1999 

recombinant DNA gene transfer none E. coli‘W3100G (pBGH1) canylng gene for PCR (polymerase chalnreaction) Bogoslan et al. 1993 citediln Kane. 
termentations BST(bov|ne somatotropln) in Missouri river water 1993 

gene transfer no trueposltlve gene probe E.colirK-12 (pBR322) rivenstrsam. lake water work of Smolln et»al.;American 
hybridization and.actlvated sludge microcosms (lnlt lnoc. Cyanamld (unpublished) citedéin Kane. 
technique 108) in 3 to 4~weeks 1993 

gene transfer none plasmid‘ DNA indigenous etraptomycinireslstant Ezcoii strain DNA hybridization assays Yancey et al. 1993 cited in Kane 1993 
amplcillln and recomblnant'E.coli:stra|n introduced to 
resistance-and mlcefedvslreptomycin 
chromosomal 
DNA tetracycline 
resistance 

survlva|- none tetracycline E. colifK-12 8ST'riecombinant in intestinal tracts Yanceyet al. 1998 cltediln Kane 1993 
resistance of antibiotic-treated mice a. 

marker 
survival none tetracycline E. coli'K-12 BST recombinant in lntestinexot rats Muth et al. 1993 cited lniKane. 1993 

resistance or mice 
marker ' 

survival none E. coil W310OG (pBGH1) In semi-continuous Hellltamp et al.’1993iclted in Kane. 
activated sludge microcosms 1993 

survival decreaselof CFUiper gram E.coll~K-12 (pBR322)=rlver.stream. lake water work of Smolln at aI..Amerlcan 
107 and activated sludge microcosms (lnlt lnoc. qanamldmunpubllshed) cited in Kane‘. 

108) in 3 to 4'weeke 1993 
survival decrease of CFU per gram E.coll K-12 (pBR322)'soll microcosms"-,(2g-soil. standard aerobloplate counts work of Smolln st ai.»Arnar'lcan 

105 60% moisture) _for—6to aweeke cyanamld (unpublished) cited in Kane. 
1993 

salicylic acid‘ biodegradatlon 94 % OECD 301F Henschel etai. 1997 
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chemical descriptor value units test matrix method/parameters reference 

salicylic acid biodegradation V94 % OECD:301F Henschel at al. 1997 

logAKow 2:24 calculated Henschel at al. 1997 

log Kow 2:24 calculated Henschel etal, 1997 

STP removal eiliciency efficient :S‘l7P removal etiiciency Terrtes. 1998; Cited in Daughton and 
removal Ternes. 1999 

STP removal efficiency efficient STP removaletliciency Tomes. 1998; Cited in Daughtonand 
removal , Tomes. 1999 

vsarafloxacin biodegradaiion <.1 % mineralization in soil Marengo et al. 1997: Cltedln Hailing- 
Sorensen etal. 2000 

sorplion adsorbs marine sediment Hektoemet-al, 1995;gCited in Hailing- 
Sorensen-etialv. 2000 

-streptomycin sorplion 100 ‘Va adsorption to clay in feces (5%)/soil mix Gavaichin and Katz. 1994';.Cited;ln 
Hallingsorensen et al. 2000 

suliadimidine biodegradation reactivated to liquid manure Berger et al. 1988: Cited In Hailing- 
parent V Sorensen et aI=._2000 

suliamethoxazole» biodegradability 0:0 °/o biodegradationaiter 28 d ‘, after 40 days closedbcttle test (OECD 301 D) Al-Ahmad at al. 1999 

biodegradation not sewage treatment UK‘Dept of Environment (1981); King (1981) Richardson and‘Bowron, 1985 
biodegradable 

sultasaiazine biodegradation not sewage treatment UK Dept of Environment.(1981); King (1981) Richerdscn=.andIBowron. 1985 
biodegradable 

sultatrimethoprim biodegradation 75 °/c undegraded water after 1' y van Gool. 1993;*Cited in Hailing- 
Soreneen et al. 2000 

TEA air 0 °/o partionlng to air tugaoity modelling Davlsand ‘Carpenter. 1997 

biodegradability 6.2 to 69 °/o blodegraded byvsewage |noc'ulum;20 days BODtests Lamb and Jenkins. 1952%and Price et 
al 1974 cited in Davis and-Carpenter. 
1997 

Koo 2.63 Medicinal Chemistry Project, 1989 
cited in Davis and Carpenter.‘ 1997 

log BCF ‘-1.57 Lymanlet al. 1982 citedrin Davis and 
Carpenter. 1997 

log Kow -1.75 Medicinalichemistry Project. 1989 
cited in Davis and Carpenter. 1997 

sediment 0 % partitioning to sediment fugacity modelling. Davis and Carpenter. 1997' 

soil 0 °/o partitioning to soil. fugacity modelling Davis and Carpenter. 1997 

water 100 ‘’/o partitioning to water tugacity modelling Davis andcarpenter. 1997 

terbulaline Kd (soil) 0.4 Vkg calculated trom Kow Stuer-‘Lauridsen et al. 2000 

log Kow 0.48 calculated Advanced Chemistry Development. 
1995:‘Cited in Stuer-Laurldaen et al. 
2000 

tetracycline biodegradation not sewage treatment UK Dept-oi-‘Environment (1981); King (1981) Richardson and Bowron, 1985 
biodegradable 
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ch em 1' cal descriptor value units test matrix‘ meth od/parameters reference 

tetracycline photodegradation 7 metabolites inrwater under fish pond conditions Oka et;al. 19B9;.Clted lntHalllng- 
lound Sorensen at at, 2000 

-theobromlne biodegradation readily sewage treatment UK:Dept of Envlronmentv(1981): Klng (1981) Rlchardson and Bowron. 1985 
biodegradable

‘ 

after 
accllmatlzation 

theophyl|ine= blodegradatlon readily 
g 

sewage treatment UK Dept of Envlronmentt(1981); King (1981) Richardson and Bowmn. 1985 
biodegradable 

tolbutamide biodegradation not sewage treatment UK Dept of:Envlronment-'(1981);' Klng (1981) Rlchardsontandbowron, 1985 
biodegradable 

trimethoprimt biodegradation not readily 28 d BODftest- Oxytop system: OECD method Halllngsorensen et at, 2000 
biodegradable \ 

blodegradatlon 22-41 d halt-lite=in activated sludge b|odegrfollowed.over.ti'rne1in 1| sludge-ln Halllngsorensen at at. 2000 
aerated batch’re_actor.-analysts bytHPLC 

Kd sludge-water 76 sorption to sludge Halllng-Sorensen et at. 2000 

log Kow 1.33 calculated ACD |ogP Hailing-Sorensen at al.;2000 

log Kow 0.91‘ measured Syracuse Research vlAMN.esc;syrres.com/Interkowlestsotlht 
rn; Cited in Hallingsorenean et al,.2000 

tylosin biodegradatlon biodegradable feces-(5%)/sol|.mix; 20C Gavalchin and Katz; 1994; Clted in 
Hatllng-‘Sorensen et-al. 2000 

biodegradation feces (5%)Isoll mix: 30C Gavalchlrr-and.Ka1z. 1994: Cited In 
Halllngsorensen at al,.2000 

biodegradation 40 % unchanged feces.(5%)/solltmix; 4C Gavalchlnzand Katz. 1994; Cltedln 
Halllng-Sorensen et al. 2000 

soil sorption sorbed sorption correlates with claycontent; not Rabolle and Sp|ild‘,.2000 
deteoed Inleachate 
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Table 9: Summary of Environmental Concentration Data 

ch em ical descriptor value units test matrix meth od/parameters country reference 

[$.81-EDDS PEG soll local 0:26 ugll‘ fonnulallonr EUSES= Europe Jaworslra el al. 1999 

PEC soll local 0:13‘ ugll private-use 
' HAZCHEM Europe Jaworska el al. 1999 

PEC soil local! 053 ugll private use EUSES 
‘ 

Europe Javvoreka et al. 1999 

PEC<soil local 1.67 ugll production» EUSES Europe Jaworska er al. 1999 

PEC»soiI regional 2.02E-03 -ugll HAZCHEM Europe Jaworske et al. 1999 

PECaaoil regional 4.96E0-3 ugll EUSES Europe Jaworska et al, 1999 

PEC:surl water local 1.51 ugll formulation LEUSES Europe Jaworslra el al. 1999 

PEC surf water local 3,16 ugll private use . EUSES_ Europe Jaworslra etel. 1999 

PEC surf water local 0.39 ugll > private use HAZCHEM . Europe Jeworslra el«al. 1999 

PEC surf waler local 4.53 ugll production EUSES Europe Jaworeka el'a|.~ 1999 

PEC sud waler regional 0.41 ugll. EUSES "Europe Joworska et al; 1999 

PEC surf water regional‘ 0.0134 ugll _ 
HAZCHEM . . Europe Jaworska etal. 1999 

16a-hydroxyeslrone sewage effluent ugll sewage efiluenl solid phase extraction GC/MSIMS Canada Ignges. slumpf.‘ Muller. at al; 

-sewage elfluent max 0.005 ugll sewage eflluenl solidiphase-extraction GCIMS/Ms Germany '1l:r9n9es. 
Slumpl. Muller. er al. 

2,4,6-rribromophenol sewage efiluenl max 0.077 ugll 
' max-value sewage efiluenl n= 33 from 33 S='l'P solldlyigrsase extraction. GC/MS Germany Temes. Slumpf elal. 1998 

ana 

surface waler max 0.052 ug/I cone in 16 rivers and sireams ns-=31 solid Iyglhase extraction. 
GCIMS ' Germany Temes. Slumpfelal. 1998 

am e 

surface water 0.008»-0.052 ugll river waler GC/MS Germany Temesel al. 1998 

waste walar max 0077 ugll STP discharges , 
GO/MS Germany Tem'es=el,a|. 1998 

2-amino musk kelone biota 10:16 uglkg lipid bream (lipid 1.2-1.7%) Galermann e1 al; 1999a;rRimkus 

(musl<~‘n'rlro 
at al.1999b- ei1ed'ln Rimkus el 

metabolite) 
al. 1999 

biota 20-25 uglkg lipid eel (llpld‘16-18%) Gatermann at _al.- 1999a; Rlmkus 
‘ 999b- cited ln=R|mkus:el 
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chemical descriptor value units test matrix . method/parameters country reference 

.2-amino rnusk kelone ‘biota 
‘ 

270 ug/kg lipid musae|e.(lpld-1.4%) . Gatermann at al. 1999a: Rlmkus 
(musk nltro ' 

at al. 1999b- olted lmRlmkus.et» 
metabolite) al. 1999 

-biota <3-21 uglkg lipid pike-perch (lipid 0.3-0.7%) ' Gatermann'et al. 1999a; Rimkus 
et al. 1999b- cited intRimkus-‘et 
al. 1999 

biota <.1 ug/kg lipld rainbow trout (lipid 2.3%) Gaterrnann et al. 1999a; Rlmkus 
et al. 1999b- clted In Rlmlrus at 
al. 1999 

-biota <1 -23 ug/kg lipld rainbow trout (lipid 2;4—-4.2%) Gatermannet al. 1999a; Rlmkus 
etal. 1999b- cited In Rlmkus et 
al. 1999 

biota notanatysed: ug/kg lipid rainbow trout (lipid 39%) Gatermann at al. 1999a: Rlmkus 
et al. 1999b-cited imRlmkus et 
al. 1999 

biota <1:- 180 uglkg lipid rudd.tench. carp (lipld 0.6-3.5%) Gatermann et al. 1999a: Rimkus 
et al. 1999b- cited iniRlmkus-et_ 
al. 1999 

surface water detected river ~ 
. Germany Gatermann at al. 1998; Cited In 

» Daughtonvand Temes. 1999 
surtaee water 7 vng/I river water (Elbe).n=1 GC/PND Germany Gaterrnann at al. 1998. 1999: 

cited ll'|'RlmkU8'8f:8l. 1999 
wastewater 15-20 ngll sewage etfluent GC/PND Germany Gatennann et al. 1998. 1999a 

cited In Rlmkus etal. 1999 
wastewater 250 ng/I sewage eflluent GC/PND Germany Gatermann at al. 1998. 1999a 

cited in Rlmkus etal. 1999 
waste water 9 ng/I sewage effluent GCIPND Germany Gatemtann at al. 1998. 1999a 

cited in Rlmkue etal; 1999 
waste water <1 ngll sewagedntluent GO/PND Germany Gatermann et al. 1998, 1999a 

cited ln~Rlmkus et al. 1999 

waste water eflluent 250' ng/I wastewaterefnuent Germany Gatermann et al. 1998: Cited In 
Daughton and Temes, 1999 

waste water lnlluent bdl waste water influent Germany Gatermann et al. 1998; Cited in 
Daughton and Tomas. 1999 

2-amino musk xylene biota 4-14 uglkg lipld bream-(lipld 1.2-1.7%) 
I 

Gatermann et al; 1999a;»Rlmkus 
(musk nitro et al. 1999b- cited in Rlmkus at 
metabolite) 

_ 

8|. 1999 

blota 4-5 ug/kg llpid eel (llpld 16-18%) Gatermenn et al. 1999a;=Rimkus 
at al. 1999b- cited in Rlmkus at 
al. 1999 
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chemical descriptor value units test matrix method/parameters country reference 

2.-amlno musk xylene biota 
(musk nltro 
metabolite) 

biota 

blots 

blota 

blotev 

biota 

sediment 

sediment 

sediment 

surface water 

surface water 

waste water 

waste water 

waste water 

waste water 

waste water 

77 

<3.-.28 

<1-23 

.<1oo 

3-54 

na 

detected 

<0.5-1 

10 

<3 

uglkglipld 

ug/kg tipld 

uglltgflipld 

uglkgllpld 

uglkg lipid 

U9/R9 lipid 

ng/kg 

no/ks 

Mike 

"9" 

Mn 
ngI|' 

ngll 

nu/| 

ngll 

mussels (lpld 1.4%) 

pike-perch (llpld 0.3-O;7°/o) 

relnbow trout (Ilpid 2.3%) 

ralnbwvtrout (lipid 2.4 -1.2%) 

ralnbow trout (lipid 3.9%) 

rudd.tendh. carp (llpid 0.6-35%) 

sediment -river Elbe n=1 

sedlment-river Elbe n=3 

sedlrnent--sewage pond n=2 

river 

rlver water (Elbe) 

sewage effluent 
‘ 

sewage ettluent 

sewegelnlluent 

sewage lnfluent 

sewage lntluent 

GCIPND 

GC/PND 

GC/PND 

GO/PND 

GCIPND 

GC/PND 

Gemwany 

Gemteny 

Gemteny 

Germany 

Germany 

Germany 

Germany 

Getermann et at. -‘l999a;;RIm_kus' 
at at. 1999b- cited:ln Rimkus et 
el. 1999 
Getermann et el. 1999e:*Rlmkus 
ettel. 1999b- clted,|n Rlmkus et 
el. 1999 
Gatermann et al. 1999a;'Rlmkus 
Still. 1999b- cited In Rimkus et 
el. 1999' 

Gatermannet at. 19993: Rlmkus 
yet al. 1999b- clted lniRlml¢useet 
al. "I999 

Gatermennvet al. 1999a; Rlmkus 
et el. 1999b- clted ln‘Rlmkus et 
91.1999 

Gatemmermet-el. 1999a; Rlmkus 
et al. 1999b- elted ln_ Rlmkuset 
al. 1999 

Bbelll. 1997; Gatermann et:e’I. 
1999a clted In Rlmkus et al. 1999 

Blse|l|;:1997: Gatermann.et2a|~. 
1999:: cited In Rlmkue et at. 1999 

Btselll. 1997; Gatemrenn at-al. 
1999a cited tn Rlmkus et el. 1999 

Getemtann et at. 1998;tClted§|n~ 
Daughton and Ternes. 1999 

Getermann at al.1998.1999e 
ctted InlRlmkue‘et el. 1999 

Getermenn et el. 1998. 1999a 
cited tnlRlmkus etrel. 1999 

Getermann et el. 1998. 19993 
clted In Rlmkus etal. 1999 

Gatemnennet al. 1998. 1999:: 
cited In Rlmkue etal. 1999 
G'atem1ann.et at. 1998, 19993 
clted In Rlmkue et 9|. 1999 

Gatermann et al.1998. 19999 
clted In Rlmkue et el. 1999 
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chemical descriptor value units test matrix method/parameters country reference. 

2-amino musk xylene 
(musk nitno 
metabolite) 

waste water effluent 

waste water lnfluent 

4'-amino musk xylene biota 
(musk niiro 
metabolite) 

biota 

biota 

biota 

biota 

biota 

biota 

biota 

sediment 

sediment 

sediment 

surface water 

surface water 

10 

bdl 

80-310 

55-60 

1550 

100 

40-205 

40 

2666600 

122 

80-127 

1300:6300 

detected 

ngli 

uglkg lipid 

ug/kg lipid 

uglkg lipid 

uglkgilipid 

uglkgiipid 

"9/K9?"Pid 

U9/K9 "Did 

uglkgrlipid 

nglkg 

ng/kg 

no/kn 

"9/' 

‘waste water effluent 

' ‘waste water infiuent 

bream (lipid 1.2-1 .7%) 

eel (lipid 16-18%) 

mussels (ipid 1.4%) 

pike-perch (lipid 0.3-0.7%) 

rainbow trout (lipid 23%) 

rainbow trout-(lipid 2.4 -4.2%) 

rainbow trout (lipid 3.9%) 

rudd-,tench, earp (lipid 0:6-325%) 

sediment -river Elbe n-=1 

sediment -river'E|be n83 

sediment -sewage pond n92 

river 

river vmter (Elbe) GC/PND 

Gemtany 

Germany 

Germany 

Gemiany 

Germany 

Germany 

Germany 

Gaterrnann‘et,ai. 1998; Citediin 
Daughton and ‘Tomas, 1999 

Gatermanniet ai; 1998';:Cited;in 
‘Daughton and Tamas. 1999 
Gatermann et-ai~. 19992; Rimkus 
etial; 1999b- cited in Rimkus et 
at. 1999 
Gatermann at al. 1999a; Rimkus 
et;a'i.-1999b- cited in Rimkus at 
'3'; 

Gatermann at al. 1999a;iRimkus- 
etzal. 1999b- cited in Rirnkue et 
ai; 1999 
Gatermann etai. 1999a; Rimkus 
et al; 1999b- cited in Rimkus et 
al.1999 

Gaterrnannetei. 1999a;-Rlmitus 
etal. 1999b'- cited in Rimkus at 
at; 1999 
G'atermannve't‘el.;1999a;.R|mitus 
et:al. 1999b- cited in Rimkus et 
al. 1999 
Gatermann et al. 1999a:.Rimkus 
etal. 1999b- cited in Rlmkus at 
at; 1999 
Gatermannret-aI.~1999a:Rimkus 
et at. 1999b- cited in Rimkus at 
al. 1999 

Biselii. 1997; Gatermann et ai. 
1999a eitedin Rimkuset ai. 1999 
Blaelll. 1997; Gatermann et ai. 
1999a cited in Rlmkue et ai. 1999 
Blseiii, 1997; Gatemtann et ai. 
1999a cited In Rimkus:et at. 1999 

Gatermannret ai. 1998';,Cited in 
Daughton and‘Temes. 1999 
Gatermannetai. 1998. 1999a 
titled in Rimkusret ai. 1999 
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ch em 1‘ ca! descriptor /value units test matrix . meth ad/parameters country reference. 

4:amino musk xylene waste water <1‘ ngll sewage effluent GCIPND Germany Gatemtann etal. 1998; 1999a 
‘(musk nitro 

' cltedln Rlmkus et al. 1999 
metabolite) 

waste water 34 ngll sewage effluent GCIPND Gemrany Gaten_nann.et_ al. 1998. 1999a 
clted:|n Rlmkuset al. 1999 

waste water <1‘ 
. ngll sewagelnfluent -GC/PND Gemwany Gatemwannet al. 1998. 1999a 

cited in Rlmkus et al. 1999 

waste water 10 ng/I sewageiniiuent GCIPND Germany Gatermann et al. 1998-. 1999a 
. 

cited in Rlmkus et al. 1999 

waste water ‘M5 ng/l sewage influent GCIPND Germany Gatermann at al. 1998. 1999a 
cited In Rimkusetal. 1999 

waste water effluent 34 ngli waste water effluent Germany Gaterrnann et al. 1998:-Cited In 

. 

Deugirton and Temes, 1999 

waste water influent bdl waste waterintluent Germany Gatemtann et al. 1998: Cited In 
Daughtonand Temes. 1999 

4-ctrloroxylenol sewage effluent max 0080 ugll max value sewage effluent n= 82 from 49 STP solid phase extraction, GCIMS Germany Temas.~Stumpt etal. 1998’ 
anaiysls

‘ 

surface water max 0.008 ugll cone in 16‘rivers and streams n-=31 solid phase extraction. GC/MS Germany Temespstumpf etal. ‘1998 
-analysis 

4-nonylphenol final effluent <0.02 to 13 ugll final effluent of ’16*wastewater'treatment plants 
g 

Canada 
_ 

Bennle et al. 1998 

raw sewage 0.89 to 155 ugll raw eewageof 16 wastewater treatment plants Canada Bennle etal. 1998 

sludge 8.4 to 850 
I 

uglg dry weight sludge of 16 wastewater treatment plants Canada Bennleet al. 1998 

waste water 840 ngll sewagetreatment efnuent GCIMS‘ Sweden Larsson et al. 1999 

4-tart-octylphenol final effluent <0.005 to 0.37 ug/It final etfluentrof 18rwastewater treatment plants Canada Bennle et,a|.,1998 

raw sewage <0.005 to 21 ugli raw sewage of '16.wastewater treatmentjplants Canada Bennie etal. 1998 

sludge <0.010 to 20 ug/g dry weight sludge of 16 wastewater treatment plants Canada Bennle et al.-1998 

5.5-diallylbarbiturlc .ground water 0.2 mg/ml (max) groundwater downzgradlent oflandtill Denmark ‘Holm et el. 1995: cited In 
acid Hallingsorensen et ai. 1998 

acetaminophen PEC 14.08 mg/I surface water - 0% removal rate EU method Germany rt-rlensctrel et:aI; 1997 - 

PEC 0.70 mgll surface water - 95°/o removal rate EU method Gemrany Henschel et at. 1997 

sewage effluent <0.02 ugll averagevconc. in sewage effluent of an STP solid phase extraction. GCIMS Germany Tomes. stumpfetal. 1998 
analysis 

sewage lnfluent 26 ugll average cone. in sewage lnfluent of an STP solldrphase extraction, GCIMS Gemrany Tomes. stumpf etal. 1998 
analysis 
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ch em 1‘ cal descriptor value units test matrix method/parameters country reference 

acetaminophen surface water < 0.05 ugll surface water Germany Tema. 1998 
waste water <0.2 ugll ave 6'da_y concamunlclpal STP Ge/MS Germany Temes—et~el;'1’998 

‘waste water 26 +I- 7 ugll ave 6'day cone municipal STP GCIMS Germany Temes et al. 1993 

waste water < 0.5 ugll (min) POTW Germany Temes. 1998 

waste water effluent 6.0 ugll (max) POTW effluent Gemvany Temes. 1998 

AMA (musk nltro sewage sludge nd uglkg dry mass sewage sl’ud‘ge»ot different catchment areas n= HRGC'rlon-trap MSIMS Symtzerland Berset et at. 2000 
metabolite) 10 

AMK (musk nitro sewage sludge 13.1 ug/g dry weight detected in one sewagesludge sample only HRGC»lonttrap MSIMS Switzerland Berset at al. 2000 
metabolite) n=10 

AMM (musk nitro sewage sludge nd to 36:2 ug/gtdry weight sewage sludge of different catchment areas n= HRGClion traptMSlMS Swltzerland Berset et al.32000 
metabolite) 10: detected In 5 sludges 

AMT (musk nmo sewage sludge nd ug/g-dry weight sewage sludgetoftdlfferent catchment areas n- HRGC l‘on=.t‘rap MS/MS Swltzertand Berset et al.;2000 
metabolite) 10 

AMUXY (musk nitro sewage sludge nd to 49.1 ug/kg dry mass sewage sludge of different catchment areas n= HRGC lon.t'rap'MSINlS Svmzerland Berset at al.;2000 
metabolite) 10 

androsterone waste water 5.7 -14.04 ugll raw sewage TLCIGLC USA Tahak etal. 1981 

waste water. ave:8~.92 ugll‘ rawsewage TLCIGLC USA Tabalcet al. 1981 

waste water 1.74 - 7.72 ugll treated effluent TLCIGLCI USA Tabak-et-al. 1981 

waste water ave 1.82 ugll treated effluent TLC/GLC USA Tabaket al. 1981 

antipyrlne surface water 0.95 ugll (max) surface water Germany Temes. 1998 

waste water effluent 0.41" ugIl,(rnax) waste water effluent Germany Temes, 1998 

ASA sewage effluent max > 1 ng/I 10 Brazilian STPs spa GCIMS Brazil Stumpf. Temes at al. 1999 
'

A 

sewage eflluant ave 0.5 ugll average conc-. In sewage-effluent of an.S?l'P sollrilyplhase-extractlon. GCIMS Germany Tamas. Stumpf etal. 1998 
ans 3 s. 

sewage effluent max 1.5 ugll sewage effluent 49 STP solldtygsnhase extractlon. GCIMS Germany Tamas. Stumpf etal. 1998 
ana s 

sewagelntluent 3.2 ugll average conc..in sewagetlnfluent of an SIP solldwghase extraction. GC/MS Germany Temes. Stumpf etal. 1998 
ana s. 

surfacewater <0.5 ugll =Gem1any AVMNR. 1995=c|ted ln Stan and 
Heberer. 1997 

surface water nd Germany rstumpf et al. 1998 chart In Stan 
and Heberer.'1997 

surface water 0.34 ugll (max) rivers and streams Gemrany Ternes. 1998 
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ch em i cal descriptor value units test matrix method/parameters country reference 

ASA waste water <0.05 - 1.51 Lrgll 
Germany Stumpf etal. 1996 clted ln.Stan 

and Heberer, 1997 

wastewater 0.29 vuglt Germany AWWR. 1995 clted invstan and 
. Heberer, 1997 

waste water nd - 95.62 ugll Germany Hlgnlte and/Azomoff. 1977 cited 
ln Stan;and:Heberer. 1997 

waste water 0.5 + 0.03 ug/I ave 6 day oonc municlpal STP GC/MS . Germany Tomes at at. 1998 

waste water 3.2 + 0.3 ugll ave 8 day concmuniclpal STP GC/MS Gemtany Ternes etva|'.'1998 

waste water effluent 1 ug/l: 
Richardson and.Bewron_. 1985; 

' clted In Stuer-Laurldsen et at. 
2000 

waste water effluent ~1 ugll waste=water effluent GC/MS England Rlchardson,and‘Bowron;. 1985' 

waste water effluent 
' 

1.51 ug/|,(mex) effluent fromsedimentatlon tank Germany Stumpf et al. 1996;-clted In 
. 

Stueréuurldsen et at. 2000 

waste water effluent 1.5 ug/I (max) STP=effluent Germany Temee. 1998 

benzaldehyde waste water detected not westewater GC/MS :US Garrlsonzet-al. 1976; Clted In 

quantttled Daughton and Temes. 1999 

benzoic acid raw sewage detected not wastewater GC/MS US Garrlsonetfel. 1976; Cited In 

quantified Daughton and Temes. 1999 

betaxolol surfaoewater <0i003'=-0:028 Germany Hirsch et al. 1996 clted in Stan 
. and Heberer. 1997 

surfaoewater <0.003:- 0.028- ug/l surfaoewater GC/MS Gemrany Hirsch et al, 1998 

waste water <0.025:- 0.19 ug/I Gemrany Hlrseh et at. 1998 clted In Stan 
and Heberer, 1997 

waste water effluent <0.025 -0.188‘ ug/l ‘waste water effluent GC/MS Germany Hlredr etal. 1996 

bezaflbrete sewageeflluent max ‘>-1 ngll 10 Brazlllan?STPs SPE'GClMS- Brezll Stumpf. Temee et al. 1999 

sewagereffluent 
' 

detectediin sewage effluem n= 18 STPs from 14 Canada Metcelfe etral._2000 

3/18 munlélpalltles l'n,Canada collected In 1998-1999, 

sewage influent detectediln sewage lnfluent n=18 samples‘ collected In 14 solid phase extractlon. methylatlon Canada Metcalfe etal; 2000 
8/18 Canedlan S7l’Ps STPS fo'llowed’by GCM8 analysis for 

acldlc drugs ordlrectanalyeee of 
neutral dnrgs by LCIESIIMS/MS 

surface water 0.38 ‘ugll Germany AWWR. 1995 clted ln.Stan and 
Heberer. 1997 

surface water <0.005 - 0.380 ug/I Genneny stumpf etal 1996 clted ln-Stan 
and Heberer. 1997 
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ch em i cal descriptor value units test matrix meth ad/parameters country reference 

bezafibrate surtace water max 210 ngll river water GC/MS Gemmany Sacher et al. 1998 

surface water max 75 ngll river water GCIMS Germany Sacheret at; 1998 

surface water 3.1 ugll (max) surlacewater Gemrany Temes; 1998 

surface water <0.025 ug/I Paraiba do Solzriver SPEtGC/MS Rio de Janle Stumpf, Tomes at al. 1999 
waste-water 3.32 ugll Gemrany AWWR. 1995 clted‘ln Stan and 

Heberer. 1997 
wastewater <D.25 -v4;58 ugll Gemmny Stumpf et al 1996 citedln ‘Stan 

and Heberer. 1997 
waste water effluent 4.6 ugll (max) waste water effluent Germany Tomes. 1998 

wastewater lnfluent 1 .2 ugll waste water lnfluent Brazll Stumpf et al. 1999: Cltedln 
Daughton and'Temes. 1999 

biphenylol sewage effluent max 2.6 ugll maxrvalue sewage'effl'uant n= B2;1rcm 49 STP solldyghase extraction. GCIMS Germany Temes. Stump! atal. 1998 
ana s 

surface water max 0.25 ugll 16 rivers n=31 GC/MS Germany Tomes et al. 1998 
surface water max 0.25 ugll conciln 16 rivers and streams n=31r solldlyghaseextractlon. GCIMS Germany Temes. Stumpf etal. 1998 

ana a 

waste water lnfluent 2.6 ugll (max) waste water Influent Germany Temes et al. 1998 
bisoprolol surface water <0.003 ~ 0.124 ugll river water GCIMS Germany Hirsch et al. 1996 

waste-water <0.025 - 0.37 ugll wastewater GCIMS Germany Hirsch at al. 1996 

bisphenol waste water 490 ngll sewage treatment effluent GC/MS Sweden Larsson etal. 1999 

bleomycin drinking water 5-13 ngll drinking water; mean 8.7 + 33. radlolmmunoesaay Aheme at al. 1990 
surfacewater <5-17 ng/I ; mean 8.5+ 3;? ng/I radlolmmunoassay England n-=1 Ahemevet-al. 1990 

waste water effluent 11‘-19 ngll waste water effluent; mean 15.8+ 3 ngll radlolmmunoassay England n=9 Ahemeet al. 1990 
bromophene sewage effluent <0.02 ugll max value sawageeflluent, n= 821mm 49 STP solltilyrgihase extraction, GC/MS Germany Temes. Stump!-etal. 1998 

ans 3 - 

surfacetwater <0.005 ugll 16 rivers n1=31 GC/MS Germany Temes et al. 1998 
surface water <0.005 ug/I cone in 16 rlvers and streams n=31 solldydphase extraction, GC/MS Germany Temes. Slump! etal. 1998 

ans a 

waste water <0.02 ugll STP discharges. GC/MS Gemrany Temes et al. 1998 

caffeine drlnking water -1 ugll drinking water GCIMS England Richardson and Bawron. 1985 
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chemical descriptor value units test matrix method/parameters ' country reference 

caffeine waste water det_ected'not mstewater GC/MS US Garrison at al. 1976; Cited in 

quantified Daughton and Temes. 1999 

waste. walerzeffluent 16-292 ugll wastevvater effluent Canada. Va Rogers et al. 1936.: Cited ln 
Halllng-Sorensen et-al; -1998 

waste water effluent ~1 ugll waste water effluent GCIMS England Richardsonend Bowron, 1986 

cerazol surface water <0.003 - 0.124 ugll river water GCIMS' Gemxany Hirsch el=al. 1996 

waste water <o.o2s - 0.117 ugll waste water GCIMS‘ Germany Hlrschetzal; 1998 

carbamazepin sewage effluent detected in sewagaeffluent n=:18'STPs_tfrom 14 Canada Metcalfe et al. 2000 
18/18 munlclpalities in Canada collected ln 1998-1999 

sewage lnlluent detected in sewage lnfluent n=1_8sampIes collected In 14 solid phase extractfon.,methylatlon Canada Metcalfe at al. 2000 
18/18 Canadian STPs STPS followed by GGlMS\analysls.for 

acldlc'drug_s or direct analyses of 
neutral dmgs by LC/ESIMSIMS 

-surface water max 170 ng/I rlverwater GC/MS Germany Sacher at al. 1998 

surface water 180 - 700 ng/I river water GCIMS Germany isacher at al. 1998 

surface water max 2100 ngll river water GCIMS Gemtany Sacher at al. 1998 

surface water 1.1 ugll (max) river, stream GC/MS Germany "Temea. 1998 

surface water 025. ugll (med) rlvenstream GCMS Germany Temes. 1998 

waste water 2.1 ugll (med) wastewater effluentmedian concentratlon Tomes. 1998 

waste water 6Z3‘ ugll (max) wastewaterveffluentmax cone. Gemany Temes. 1998 

chlomadinonmacetate wastewater ave 0.09 ugll raw-sewage TILCIGLC’ USA Tabak et al. 1981 

waste water ‘0.04:- 0.15 ugll raw sewage TLC/GLC USA Tabak at al. 1981 

waste water 0203- 0.14 ugll treated effluent TLCIGLC‘ USA Tabak at al. 1981 

waste water <ave=0.08 ugll -treatedteffluenlu 
1 

TLCIGLC ‘USA Tabak et al. 1981 

chloramphenicol ground water <0.02 ugll (n=59) HPLC ESI-MSIMS Gemtany Hlrsch et al. 1999 

sewageeflluent max 0.56 ugll sewage effluent HPLC-elecfrospray-tandem-MS Germany Temes,.Haberer. et at. 

surface water <O.2-0.06 ugll (range 0152) HPLC ESI-MSIMS Gemvany ldlrsch et al. 1999 

surface water max 0.06 rug/I rivers HPLC-electrospray-tandem-MS Gemtany 11-lggsgtr. Tomes; Heberer, et al. 

wastewateretfluent <0.2-0.56 ugll (range of '10) (HPLC ESI-MSIMS Germany Hlrsch al. 1999 
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ch em 1‘ cal descriptor value units test matrix method/parameters country reféren ce 

chlorophene sewage eflluent max 0.71 ug/I max value sewage effluent n= '82 from 49.S17P sollclvphase extractlon. GGIMS- Germany Ternes, Stumpf etal. 1998 
analysis 

surface water max 0.096 ugll conclin 16 rivers and streams n=31 so|ld.phase cxtractlon. G6/MS Germany Temes. Stump! etal. 1998 
analysts 

wastewater 0.30 +/- 0.11 ug/I waste-water lnfluent-averageover Szdays Gemrany Temes at-al. 1998 
waste water eflluent 0.11 +I- 0.02 ug/I waste water effluent averageover 6‘-days Germany Temes at al; 1998 

chloroxylenol surface water max. 0.008 ug/I 16 rivers n=3.1 GC/MS Germany Temes at al. 1998 
waste water effluent <0.1 - ug/I wastewater effluent Germany Temes et al. 1998: Citedlin 

occaslonal Daughton and Temes, 1999 
detection 

waste water-influent <0.1 - ug/I wastewater lnfluenl Gerrnany Temee et at, 199B:.Clted ln 
occaslonal ‘Daughton and Temes. 1999 
detection 

waste water influent 0.71 ugI|.(max) waste water lnfluent Germany Temes at al. 1998: Citedln 
Daughten and Temes. 1999 

chlortetracycline ground water <0.05 ug/l»(>n=37) HPLC ESI-MSlMS- Gemtany Hlrsch etal; 1999 

sewage effluent <0.05 ug/I sewage effluent HPLC-electrnspraystandem-MS Gemrany Hlrsch, Tomes. Haberer, et al. 
1999 

soil; detected soll-amendedwlth poultry manure Warman and Thomas. 1981: 
Clted In Halllngsorensen et al; 
1995 

surface water <0.05 ug/I (n=14) HPLC ESI-MS/MS Gemrany Hirsch etal. 1999 

surface water <0.05 ug/I’ rlvers HPLC-electrosprayetandem-MS Germany Hirsch, Tamas. Haberer. etral. 
' 1999 

waste-water effluent <0.05 ug/l~(n-=5) HPLC ESI.-MS/MS Germany ‘Hlrsch et al, 1999 

cholesterol waste water detected not wastewater GC/MS US Garrlson et at. 1976; Cited In 
quantlfled Daughton and Ternes, 1999 

ciprofloxacin PEG’ 630 ng/It calculated based on usezdate -=degrad Europe rt-lalllng‘-Sorensen at al. 2000 
consldered 

PECmax 630 ng/I calculated based on use data Europe I-telling-Sorensen et at; 2000 

surfacewater 0.06 ug/l= surface water theoretical concentration -Kummerer et al. 2000 

waste water 230 ugll hcspltalwastewater theoretical Kummerer et al. 2000 

waste water 0.6 ug/I munlclpal wastewaler theoretical Kurnmerer et al. 2000 

clarithromycln ground water <0.02 ug/l«(n-=59) HPLC Est-MS/Ms ‘Germany Hirsch et at. 1999 
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ch em ical descriptor value units test matrix meth ad/parameters country reference‘ 

clarithromycin sewage effluent max 0.24 ug/I sewage efiluent HPLC-electraspray-tandem-MS Germany Hirsch. Tomes, Haberer. at al. 
1999 

surface water 0.15‘ 95th %"6 (n=1-1) HPLC ESl-MSIMS Germany Hirsch at al. 1999 

surface water <0.02-0.26 .ugIl (range of 33) HPLC Esi-MS/MS Gemrany Hirsch at al. 1999. 

surface water max 026 ug/I rivers 'HPLC-electrospray-tandem-MS Germany Hirsch. Tamas. _i-iaberer. at al. 
1999 

waste watereflluent 0.24 ug/I (n=1) HPLC ESI-MSIMS Germany Hirsch at al. 1999 

clenbuterol surface water <5 ng/I river water GCIMS= Germany Hirschtet al. 1998 

surface water 0.05 ugli (max) surface water Germany Temes; 1998: Cited i'n:Daughton 
and Tomes. 1999 

waste water <0.025 - 0.18 ug/I wastewater GCIMS Gemrany Hirsch-at al. 1996 

waste watereffluant 0.08 ug/l.(max)v wastewater effluenl Gemtany Terms. 1998: Cited In Daughton 

‘ 

and ‘l'e'rnes~. 1999 

clofibrate drinking water 10-165 ng/l’ drinking water«n=_64 GCIMS ‘ Germany Stan ettal. 1994g:‘«l_-ieberer-and~ 
Stan .1995:»Clted in Henschel et 
al. 1997 

river water ~40 ng/I river water GC/MS England Rlchardsonand Bowron. 1985 

»STP effluent 7.09 (2.54- ugll (mean. tSTP.effluent measured on 7'different days GCIMS Usukansas i-ilgnltejand Azamoil. 1977 

9:74) range of 7) 

surfacewater <0;5-220 ng/I "river water Europe Heberer._1995: Cited ln.Hailing- 
Sotensen et al. 1998 

surface water <0.5‘-1750 
' 

ngli river water Germany‘ Heberer. 1995: Cited in,i:ialling- 
Sorensen ei al. 1998 

surface water < 0.03 ug/I surface-water Germany frames. 1998 

waste water effluent < 0.1 rug/l waste water effluent Gemtany Temes. 1998 

clofibric acid drinking water 10-185 ngll drinking water Germany Stan=et al. 1994 

groundwater 70 -7300 ug/I groundwater wells of drlnklngévvater plant; Gemrany Haberer at al.", 1997 cited in 

. danvativeof cloflbrlcacld 
' Stan-and Heberer. 1997 

Leitungswasser 7 - 165 ngli Leitungswassers aus verschledenen Berliner GC/MS Stan«et_al. 1994 
Bazirken - 3 sampling dates:ln.July 1993 for 22 
Bezlrk 

PEC 0.19 mgll‘ surface water - 0% removal rate EU method Germany Henschel at al. 1997 

PEC 0.01 mgll surface water - 95% removal rate EU method Germany Henschelet al. 1997 
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clofibrlc acid «sewage effluent max > 1 ngll 10 Brazilian STPs SPE GCIMS‘ Brazll Stumpf. Ternes at al. 1999 

-sewage effluent n.d sewageefiluenl n= 18‘STPs~from 14 solid phase extraction, melhylatlon Canada Metcalfe etral..2000 
municipalities In Canada collectedln 1998-1999 followed by GCIMS analysis for 

acidic drugs or direct analyses of 
neutral drugsrby LCIESI/MSIMS 

sewage lnfluenl detected In sewagelnfluent n=18 samples collected In 14 solid phase extraction. methylatlcn Canada Metcalfe et:al-. 2000 
0/18 Canadian STPs:STPS followed by'GCMS analysis for 

acldlc drugs or direct analyses of 
7 

neutral drugs by LC/Esl/MSIMS 
STP discharge 2.13 (0.76~ kg/d (mean, discharge amount measured on 7 different days GO-MS USA. Kansa Hlgnlte andlAzamcff. 1977 

2.92) range of 7) . 

STP‘Intake-amount 2.8 kdld 
I 

GC~MS USA..Kansa Hlgnlte:and:Azernoff. 1977 

surface water 1-2.4 ngll watersof whole Gemran Bight GCIMS analysis Buser el a'I.,1998a 

surface water. 19-222 ngll Flusswasser ausserhalb Berlin GCIMS Stan etal. 1994 

surface water 27 to 15,7 ngll surface water’EIbe and other rivers GC/MS analysls Herberer at al. 1995 cited in 
Busar atal. 1998a 

surface water 0.5 to 7.8 ng/L surface water from North Sea GC/MS analysis Buser etal. 1998a 

surface water <1 to 9 ngll surfacewaters of fourswlss lakes GC/MS analysis Buser et al. 1998a 

surface water <0.001 -V0.30 ug/L Germany Kolbfus. 1995 eltedln Stan and 
Heberer. 1997. 

surface water 0.14 - 0.18 ug/L ). Gemtany AWWR. 1995 cited lnlstanland 
‘ 

_ 

Heberer. 1997 
surface water <0.005 to 0.18 ugIL Germany. Stum_pf.elial 1996 clted lnrstan 

and I-leberer. 1997 
surface water <0.001 - 1.25 ugll Germany Heberer, 1995. I-leberer and 

Stan. 1995'clted In Stan and 
I-leberer, 1997 

surface water max 200 ngll river water GC/MS Germany Sacher et al. 1998 

surface water 19-222 ngll river water Germany Henschel et al. 1997 

surface water max 140 ngll river water GCIMS Gemtany Sacher et al. 1998 

surfacewater 7.8 ngll (max) sea water North-Sea Buser,‘Mu|Ier el_ al. 1998:°Cited 
in Deughten and Tomas. 1999 

surface water <0.01 lo 0.03 ug/l= Paraiba do ‘Soljriver SPEGC/MS Rlode Janie Stumpf. Temessetal. 1999 

surface water 1-9 ngll rlversand ‘ lakes Switzerland Buser. Muller et al. 1998; Cited 
In Daughton and Temes. 1999 
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clofibric acid surface water 0.55 ug/I (max) surface water Switzerland Buser. Muller et al. 1998; Cited 
In Daughton and Ternes. 1999 

waste water up to 4.55 ugll Heberer. 1995. Hebener and 
Stan-, 1995‘clted.t'n=Stan and 
Heberer. 1997 

waste water 0.25 - 2.5 ug/l ‘Germany Heberer. 1995, lflebererrand 
Stan, 1995.clted in Stan and 
Heberer. 1997 

waste water <0.05 - 1.56 ug/L 
' Germany Stumpf at al-1996 cltediln»-Stan 

and Heberer. 1997 

waste water 046 -1.03 ugIL Gemtany AWWR.1995.cltedIn Stan and 
Heberer. 1997 

waste water effluent 1.6‘ uglIv,(max) waste water effluent, Swltzerland Buser.vMu'l|er et el. 1998; Cited 
In Daughton end‘Temes, 1999 

waste water effluent 01.1-2 ugll wastewater GC/MS US Garrison et el. 1976; Clted In 
Daughlon and'Temes. 1999 

waste water Influent 1 A ug/I waste water intluent Brazil. Stumpf et al. 1999: Cited In 
- Daughton and Terms. 1999 

waster water effluent 7'.09‘(2.54- ug/I (mean. concaln effluent measured on 7 different days G0-MS USA. Kansa Hlgnltetand Azamoff. 1977 
-971) range of 7) 

clofibric:acld groundwater (50-- 2900) ugll grondwater wells of drlnking water plant Germany I-lebereret al., 1997 sited in 
derivative ‘Stan and Heberer. 1997 

surface water deteded not Germany ‘Stan and Herberer, 1997 
quantified 

cloxacillln sewagexeffluent <0.02 ugll sewage effluent HPLC-electrospray-tandem-MS Gemlany ll-Illrsch. Temes. Haberer. etal. 
1999 

surface water <O'.O2 tugll rlvers HPLC-electrospray-tandemsMS ‘Gem-Iany ‘ti-llrsch,‘Tamea. Haberer. et at; 
1999 

cyclophosphamide raw sewage 19-4500 ngll hospltalfsewage Gemtany Steger-Hartmann at al. 1997: 
Cited In Daughton and Tomes. 
1999 

sewage-effluent detected In sewage effluent n= 18 STPsfrom, 14 Canada Metcalfe et al. 2000 
0/18 municipalities in Canada collecledlln 1996-1999 

sewage lnfluent detected ln semgerlnfluent n=18 samples collected In 14 solid phase extractlon.~met_hylatlon Canada Metcalfe et al. 2000 
0/18 Canadlans-‘l7Ps-SIPS followed by GO/MS analyelstfor 

acldlodrugs or direct anatyeea of 
neutral dmge byll'.C/Est/MSMS 

surface water < 0.01 ug/l surface water Gemany Tomes. 1998 
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ch em ical descriptor value units test matrix method/parameters country reference 

cyclophosphamide waste water effluent 146 ngll treated hospital effluent from STP Steger-Hartmann etal. 1996; 
Cited In Hailing-Sorensen et al. 
1998 

waste Mater effluent 0-.02 ugll (max) wastewaterieffluent Germany Temee. 1998 

waste water. effluent 17 ngll (max) wastewatenefiluent:-vfrom hospitalv Germany Stegerfleiartmann et al, 1997: 
Cited in Daughton=and’Temes. 
1999 

waste water Influent 143 ngll (max) waste waterinfluent - from hospital Germany Stegeréflartmannet at. 1997; 
Cited tn Daughton and Tamas. 
1999 

dehydroisoandrostero waste water 0.58 - 2.17 ugll raw sewage TLC/GLC USA Tabak et al. 1981, 
ne 

"waste water .ave 1;29 ‘ugll ‘raw sewage TLCIGLO ‘USA Tabak ‘et al. 1981' 

waste water 0.20 - 1.17 ug/I treatewefflirent TLCIGLG USA Tabak et ai. 1981 

waste water ave 0:54 ugli treated effluent TLCIGLCV USA Tabak at al. 1981 

dextropropoxyphene riverwater ~1 ug/I river water GC/MS England Richardson and Bowron. 1985 

diatrozoate surfacewater 0.23 ' ug/I (median) surface water Germany Temes and Hirsch. 2000b: Cited 
In Daughton and Temes. 1999 

surfacewater »~100 tug/I surface water rivers. creeks Germany Temesvand Hirsch, 2000b 

diazepam drinkingwater 10 ngll drinking water Waggot-. 1981:jCite’d in Hailing- 
Sorensen et at. 1998 

drinklngfwater 0-.01 ug/I drinking water Hailing-Sorenaen etsal. 1998 

drinking water ~10 ng/I wastewater effluent GCIMS England Richardson and Bawron, 1985 

‘groundwater 10-10 tugll USA, Atlanti- Genicota. 1999 - perscommun; 
Clteditn Daughton and Tomas. 
1999 

-surface-water 0;01 fugll river; Hailing-Sorensen at al. 1998 

surface water 10 :ng/I river water Waggot. 1981; Cited In Hal||ng-
_ 

Sorensen-at al. 1998 

aurfacetwater ~10 -ngll waste water eff'luent- %/MS England Richardson and Bowron. 1/985 

surfacevwater < 0.03 ugll river water GC/MS Germany Temee. 1999 

surface water <0.03 -uygll rivers and streams Gemfany Temes. 1998; Cited lnvStuer- 
Laurfdsen;e't al..2000 

waste water effluent <1 ugll -sewage effluent Halllng-Scrensen et at, 1998 
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diazepam ‘waste water effluent <1 ug/l wastewater effluent Waggot. 1931: Cited In Hailing- 
soransen at al. 1998 

waste water effluent <1 ugll waste wateremuent GCIMS England Rlohardsonvand Bowron. 1985 

waste water effluent 0.04 ugll (max) Germany Tamas. 1998; Cited In Daughton 
and Temes. 1999 

waste water effluent 0.04 ugIl.(max) effluent frcmssedimentatlon tank Germany Temes. 1998; Cited in Stuer- 
Laurldsen eiial. 2000 

diclofenac groundwater nd - 380 ugll Germany Heberer at al., 1997 cited in 
Stanand Hebarer. 1997 

sediment notdeteoted < nglg Grelfensee lake sediment ‘GC/MS Switzerland Busaret al. 1998b 
10 

sewageefiiuent max > 1 ngll 10‘-Brazilian S1T_Ps SPEGCIMS Brazil Siumpf. Temea etal. 1999 

sewageeftluent n.d sewage effluent n= 18 sTPs from 14 solid phase extraction. methyfatlon Canada Melcalfe ef al. 2000 
municipalities in Canada collected In 1998-1999 foilowedilry GC/MS analysis for 

acldlc‘dmgs=or direct analyses of 
neutralidrugs by LC/ESIIMSIMS 

sewageeffluent detected in sewage effluent n= 18 STPs from 14 
_ 

solid phaseextractlon. methylatlon Canada Metcalfe-‘ef al, 2000 
0/18__ munloipalltiesln Canada collected In 1998-1999 followed by GC/MS analysis for 

acldlodrugsvor direct analyses of 
neufraltdrugszby LCIESI/MSIMS 

sewage-influenf detected In sewage lniluent n=1'8 samples collectedfih 14 solid phase extraction. methyiatlon Canada Mefcalie ef al. 2000 
1/18 Canadian STPs S?l’PS' followadeby GCIMS analysis for 

‘acidic drugs or direct analyses of 
neutral drugssby LC/ESIIMSIMS 

surface water <0.001-0.96 ug/I Germany Stan-and Herberer. 1991 

surface water <0.005‘ - 0.489 ugll Germany Stumpf et<al=1996 cltedlnvstan 
and Heberer, 1997 

surface water 0:09 rug/I Gemrany AWWR. 1995 cited in Stan and 
vl-‘leberer. 1997 

surface water max‘30O ngll river water GCIMS Germany vsacher et al. 1998 

surface water max‘-420 ng/I river water GC/MS Germany Saoher at al. 1998 

surface water <0.01 to 0.06 ugll Paraiba do Sol river SPE GC/MS Rio de Janie Sturnpf, Tamas et al. 1999 

surtacewafer 1-1-370 ngll suriace water Aabach River-inflow i0L8k8 GC/MS:enalyzed as methylester Switzerland Bueer. Peiger et al. 1998;'CIted 
Greifensee in Daughton and Temes. 1999 

-surfaoawater .1:-12 ngIl'« surface water outflow of Swiss».lakes GC/MS‘-analyzed as methyl-aster :Swllzeriand Busar et al. 1998b 
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diclofenac waste water 1 -ugll Germany AWWR-. 1995~cited in Stan and 
Heberer. 1997 

waste water >0.05 - 1.59 «ugll Germany Stumpf et at 1996 cited In Stan 
and Hebarer. 1997 

waste water effluent 310-930 ng/I waste water effluent GC/MS analyzed as rnethytester Switzerland Buser. Polger et al. 1998; Cited 
in Daughton and Ternes, 1999 

waste water lnfluent -0.8 ugll waste water lnfluent Brazil Stumpf at al. 1999; Cited in 
Daughton and Temes. 1999 

waste water inlluent 470-1920 ng/I waste water lnlluent GCIMS analyzed as methylaester Switzerland :Buser. Polger etal, 1998; Cited 
‘in Daughton and Ternes. 1999 

dicloxacillin ground water <0.02 ugll (n=37) HPLC ES!‘-MSIMS Gemrany Hirsch et al. 1999 

sewage effluent <0.02 ugll sewage emuent HPLC-electrospray-tandem-MS Gemtany Hirsch. Temes. Haberer. et al. 
1999 

surface water <0.02 ug/I (n=14_) HPLC ESI-MSIMS Germany Hirsch at al. 1999 

surface water <0.02 ugll rivers- HPLC-electrosprayétandem-MS Germany Hirsch. Temes. Haberer. et al. 
1999 

waste water effluent <0.02 ugll (n=4) HPLC ESI-MS/MS‘ Gemrany Hirsch at al. 1999 

dimethisterone waste water 0,05 ugll raw sewage TICIGLC USA Tabak at-al. 1981 

waste water 0.01 - 0.08 ugll; raw-sewage TLCIGLC USA Tabak et al. 1981 

waste=water ave 0.04 ugll treated affluent TLC/GLC USA Tabak at al.. 1981 

waste water 0.01 - 0.07 ugll treated eftluent TLCIGLC USA Tabalr etal. 1981 

doxycycline ground water <D.05 ugll (n=37) HPLC ESI-MS/MS Germany Hirsch et al. 1999 

sewage effluent <0.05 ugll sewage effluent HPi‘.C-electrospray-tandem-MS Germany Hirsch. Tomes. Haberer. at al. 
1999 

sungoe wgter <o;o5 ug/1 (n=1_4) HPLC ESI-MSIMS Germany Hirsch et al, 1999 

surface water <0.05v ugll rivers HPLC-electrospray-tandemMS Germany Hirsch. Ternes. Haberer. et al. 
1999 

waste water effluent <0.05 ugll (n=5) HPLC ESI-MSIMS Germany Hlrsch et al. 1999 

DPTA surface water 9418- ugll lake near a pulp mill Finland Slilanpaa and Oikarl; 1996: 
siilanpaa. 1997 

surface water 2-15 ugll river Germany Wanke and Eberle. 1992; Cited 
in Slllanpaa, 1997 

EDTA surface water 14-1120 ugll river GC England Gardiner. 1978: Citedjn 
Siilanpaa. 1997 
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EDTA surface water 1,7-4-1.0 ug/I lake GC Finland Slllanpae and OIkerI; 1996; 
Slllanpaa. 1997 

surface water 2.9 ug/I lake DPASV Germany Vculgaropoulce ef el. 1984: 
CIIed lnvsilfanpee. 1997 

surface water 9.1-28.8 ug/I river Gc Germany ‘Branch ebd Schulterer. 1987; 
‘Cited In Smenpae. 1997 

-surface-water 10-80 ug/I river GO: Gerrnam/‘V Nuech efeal. 1991 ;.CIfed In 
’ Slllenpea. 1997 

surface wafer 7-104 ug/I river Germany‘ Trapp ef al. 1992: Cited In 
Slllanpae. 1997 

surface wafer 1.6-13:5 ug/I river GC Germany Wanke-end.Eberfe. 1992; Chad 
In slflanpea. 1997 

surface water 2:0-25‘ ug/I river GC Gemrany Piefsch ef al. 1995; Wanke and 
Eberfe. 1992; Clfed-In Slllenpaa, 
1997 

surface wafer 3.4-22.2 ug/I rivers DPASV Gemrany Voitlgarnpoulos ef al, 1984;‘ 
Chad Inrslllanpee. 1997 

surface wafer 5.0-60 ug/I rfvere GC Germany Frirnmel et al, 1989; Cited In 
Slllanpae. 1997 

surface wafer 0.52 ug/I lake DPASV Greece VouIgaro_pou|oe at al. 1984: 

V 

Clfed In Slllenpaa. 1997 

surface water 5.85 ug/I sea DPASV Greece Voulgaropoulosef el. 1984; 
Cited In Sllfenpaa. 1997 

surface water 900 ug/I. river‘ PSA Jordan Fayyed ef al. 1988;’CIfed In 
SIIIanpae;1997 

surface water 2.6-29:2 ug/I -surface HPLC Netherlands Berger: and de Groot; Wanke 
and EberIe. 1992; CIIed In 
Slllenpae. 1997 

surface water 2.045 ug/I rivers GC Swhzerfand Giger efral. 1991; Chad In 
Slllenpea. 1997 

erythromycin ground wafer <O;02 ug/I (n=59) HPLC ESI-MS/MS Germany Hlrech ef el. 1999 

river water --1 ug/I river water GO/MS England RIchenfson end Bowron. 1985 

sewage.eflI'uenI max 6.0 ug/I sewage effluent HPLCeIecfroepray-tendern-MS Gemnany Hirsch; Ternee. Haberer. et aI. 
’ 1999 

surface wafer 1 ugfl river wafer Watts efal. 1983; Citedjn 
Helllng-soreneen;eI:eI_. 1998 

surface wafer 0.63 :ug/I 95th %iIe HPLC ESI-MS/MS Germany Hirsch ef-taI. 1999 

(M14) 
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chemical descriptor value units test matrix method/parameters country reference 

erythromycln eurfaceweter 0.15 (<0.02- ug/I (median. HPLC'ESIaMSIMS Gemrany Hirech et ai. 1999 
1.7) rangasof 52) 

surface water max 1.7 ug/l rivers HPLC,-electnoepray-tandem:MS Germany Hirsch. Tomes. t’-iaberer, et at-. 
1999 ‘ 

waste water effluent 5:1 ug/I (90th %ile of HPLC‘ESi-MS/MS Germany Hirsch et al. 1999 
to) 

waste water effluent 2.5:(<0.02-6.0) ug/I (median, HPLC'ESi-MS/MS Germany Hirsch et ai.‘1999 
rangeot‘10) 

esiradioi drinking water <5 ngll drinking water England Aheme and English; Cited in 
Richardson and Bowen. 1985 

sewage effluent 40 ng/I final sewage effluent UK Desbrowetal-. 1996 cited in 
Arcand-hoy et ai., 1998 

surface water - EIC 14.2 ng/I caicuiatediexpected introductioniconcentration estirnaiedmrescribed use/4.07 x 1013 US _Arcand-hoy etai-. 1998 
us litres/y (water entering POTW. 1992 

EPA data) 
surface water ~ EIC Not Available ng/I calculated expected introductionaconcentratlon calculated from 1995 retail US Arcand-hey et ei; -1998 

> 

US salesllntiuent 

waste water 1.1 ng/I sewageztreatrnent efliuent GC/MS Sweden I et ai. 1999 

waste water 10-100 ng/I UK Environmental Agency; 1998 

waste water 0.00 - 0.02 ug/I raw sewage TLC/GLC USA Tabak etal. 1981 

wasiewater ave 0.01 ug/I raw sewage TLCIGLC USA Tabak et at. 1981 

waste water ave 0.01 ug/I treated effluent ITLCIGLC USA Tabak et at. 1981 
waste water 0.00 -0.02 ug/I treated effluent TLC/GLC USA Tabak et al. 1981 

estradioi -1TB sewageeffluent max 0.064 ug/I sewage eflluent solid phase extraction GCIMSMS Canada Ternes. Stumpf. Muller. et ai. 
1999 

sewage effluent max 0.003 ug/I sewage effluent solid phase extractlonlGC/MS/MS Gemrany Ternes.,Stumpf, Muller. etvai. 
1999 

sewage effluent 0.015 ug/I sewage effluent of municipai.SlTP GC/MS/MS Germany Tomes. Stump!‘ Muller. et al. 
1999 

sewage-efiiuent <0.6 to 12 ng/I sewage effluent n=5 HPLG GCIMSIMS Netherlands. Beifroid et ai. 1999 

surface water <0.0005 ug/I rivers and streams 15 solid phase extraction-GC/MSIMS Germany Tomes. Stumpf..Mu'iter. et at. 
' 

1999 
surraoe ware; '<o_3 rov5;5 ng/I rivers andcanals 1'1 HPLCGC/MSIMS Netherlands‘ Beifrold et el. 1999 

waste water 1.9 ng/I wastewater efiiuent median concentration Huang andrsedlak, 2000 cited in 
Sedlak. 2000 
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ch em ical descriptor value units test matrix method/parameters country reference 

estradiolvalerate sewage effluent <0;004 ugll. sewage effluent solid phase extrectlon GC/MSIMS Canada Temes,-Stumpf, Muller, etal. 
1999 

sewage etfluent 
' 

<0.004 ug/I sewage effluent solld phase extractlon GC/MS/MS Germany‘ Tomes, Stumpf; Muller. etal. 
1999 

surface-water <0.‘002 ug/I rivers and streams 15 solldphase extractIon‘GCMSIMS Germany Temes.Stump1. Muller. etal. 
1999

_ 

estriol waste water ave 0.08 ugll raw sewage TLC/GLC USA Tabek at al. 1981 

waste water 0.01 - 0.20 ug/I raw sewage TLCIGLC ‘USA Tabak eteI.'1981 

"waste water ave 0.04 ug/I treatedeffluent TLC/GILC‘ ‘USA Tabak et al. ‘1981 

waste water 0;O0'- 0.14 ugll treatedeflluentl TLCIGLC USA Tebak et al.-1981 

estrogen feces detected chicken manure Shorevetal, 1988: Cited In 
Hailing-sorensen at al. 1998 

manure of 7rM<v old 66 ng/g manure of 7v»k old brollers, Chesapeake bay US Shoreand Hall; 1997‘cIted In 
broilers area Arcand«hoy et al. 1998 

raw sewage 48:54 ng/I raw sewage. Chesapeake bay area‘ US Shoreand.HaIl. 1996 clted In 
‘An-.an-hoy at al. 1998 

sewage effluent 0;8-- 2-.1 ng/I sewage effluent. Chesapeake bay area US Shore-andlHell; 1996 cited In 
Arcan-hoy et al. 1998- 

surface water 0.810 10.4 ng/I small streams n=4. Chesapeake-bay area US Shore and Hall, 1996 cited in 
Arcan-hoy at al. 1998 

surface water run-oll 19 ng/I mn-oft‘ from soya flledtertllized with chicken US Shore and‘HalI‘1997 cited In 
manure Arcand-hey et al. 1998 

urlne 10 umol/d dally amount excreted in urlne.oI pregnant Fostls, 1987; Cited In HaIIing- 
women Sorensen et al. 1998 

waste water .30 to 60 ngll expected concentratlon of estrogenlcmorrnones Sedlak et aI.,2000 
ln.wastewater.|ntluent 

waste water eflluent detected Shore at al; 1992: Cited In 
Halllngsorensenetal. 1998 

waste waterlinfluent 0.054‘-0.13 ug/I (max) rawsewage Israel Halllng-sorensenget al. 1998 

estrogens surface water - EIC 41.5 ng/I calculated expected Introduction concentrallon ‘prescribed use/4.07 x 1013 lltresly US Arcand‘-hoy at al. 1998 
(conjugated) us (water entering.POTW. 1992;EPA 

data) 

surface water - EIC 36.9 ngll calculated expected lntroductlcn-ccncentretlcn 1995‘retalI saleellnfluent us Around‘-troy at al. 1998 
US 

eslrone sewage effluent m_ax20:048 ug/I , sawageeflluent solid phase extractlon GCIMS‘/Ms Canada Ternes.‘Stumpf.IMuller. et al. 
1999 
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ch emical descriptor value units test matrix meth ad/pamm eters country reference 

estrone sewage effluent max 70 ngll sewage etfluent GC/MS/MS Germany Tomes, Stumpt. Muller. etal. 
1999 

sewage effluent 0.027 ugll sewage eflluentol. municipal STP GCIMS/MS Germany Temes. Sturnpf. Muller. etal. 
1999 

sewage effluent <0.4 to 47 ngll sewage effluent n=5 HPLC GCIMSIMS Netherlands Belfroldletal. 1999 

sewage effluent 40 ngll final sewage-effluent UK Desbrow et el. 1'996'cited tn 
Arcand-hoy et al. 1998 

surface water max 1.6 ngll rivers and streams 15 GC/MS/MS Germany Temes.'Stump,t. Muller. et at. 
1999 

surface water max‘1;6? ngll rivers andlstreams 15 solidlphaserextractlon GO/MSIMS Germany Temes,/Stumpf. Muller. et al. 
_ 

1999‘ 

surface water <0.1 to 3.4 ngll riverszand canals 11 ' HPLC GCIMS/MS Netherlands Beifrold et al. 1999 

waste vmter 5.8 ngll sewage treatment effluent GC/MS Sweden Larsson et el. 1999 

waste water 10-100 ngll UK Environmental Agency. 1996 

waste water. ave‘O;03 ugll rawsewage TLCIGLC USA Tabak etal. 1981 

waste water 0.00 - 07 ugll ‘raw sewage TLCIGLC USA Tabek at al. 1981 

waste water 0.00- 0:04 ugll treated effluent TLCIGLC USA Tabsk et al. 1981 

waste water ave 0:02 ugll treated effluent TLCIGLC USA Tabak et al, 1981 

ethinyl estradiol drinking water <5 ngll drinking water immunoassay UK Aheme and Briggs. 1989 
raw sewage and effluent 1 ugll around several STW USA Tabak et al.. 1981 clted*in 

» Larason at al.. 1999 
-sewage effluent max 0.042 ugll sewage effluent solidphase extraction GCMS/MS Canada Temes. Stumpt. Muller. etal. 

1999 
-sewage effluent max 0.015 ugll -sewage effluent solid phase extraction GCIMSIMS Germany Temes,:Stumpl. Muller. etal. 

. 1999 
sewage effluent <0.2 to 7.5 ngll sewage effluent_n*,'-'5 HPLC GC/MSIMS Netherlands Belfroldetal. 1999 

sewage effluent 0;2‘to 7.0 ngll measured in sewage effluent‘ UK Desbrow et’al. 1996:cfted‘ in 
Arcand-hoy etal. 1998 

surface water <2 ngll Ka|btus.1995; Cited in:Halltng'- 
Sorensen etal. 1998 

surface water <0;0005 ugll riverszand streams 15 solid phase extraction G6/MSIMS Germany Temesysturnpf. Muller,.et.al. 
1999 

surface water <0.5 ngll -surface water Gemrany Tames.:Hlrsoh etal. 1999; Cited 
.ln.Daughton.and'Ternes. 1999 
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ethinyl estradiol surface water 4.3 ngll (max) rtver Netherlands Betfrotd at al. 1999;—Ctted In 
Daugtifonend Ternes-. 1999 

surface water <0.1« to 4.3 ng/I rfversandcanets 11 HPLC GC/MS/MS Netherlands Belftold et al. 1999 

surface water 2-15 neg/I river water Immunoassay UK Aherne and Brfggs, 1989 

surface water 144 tngll waterfrom reservoir immunoassay UK Aheme and?Brfggs. 1989 

surface water - EIC 0.012 ng/I Eagculated expected Introduction concentration 1995 retell saleslinftuent US Arcandf-hay ‘at al. 1998 

surface water - EIC 2.18 ng/I calculated expected IntrnducIIon:concentretfon Bflkgrprescrfbed useI4.07 xt 101313 US Arcand-trcyet el. 1998 
US lltredy (water enterlng PO'f'W. 1992 

EPA date) 
wastewater 4.5 ngll sewage treatment effluent GC/MS' Sweden Lersscn et al. 1999 

waste water ave 11.21‘ ug/It raw sewage TLCIGLC USA , 
Tebak et al. 1981 

waste water 0.5 -.2.25 ugfl raw sewage TLCIGLC USA 
‘ 

Tabek-eteef. 1981 

waste water eve 0.81 ug/I treatedeffluent TLCIGLC USA Tebakletzal. 1981 

waste water 025,- 1.78 ug/I treeterteffluenf TLCIGLC USA Tabaketzaf. 1981 

waste water effluent 0.3-05 ng/I effluent ftomrsedimentation tank Kelbfus. 1995;, Cited In He||ing- 
Sorensen‘ at at, 1998 

waste water effluent 7 ngll waste water effluent ‘Routledge. Streatran et at, 1998: 
Cited In Deugtrtbn and Temes, 
1999 

wasterweter effluent <17 ng/I waste waten effluent ‘Immunoassay UK Aherne and Briggs. 1989 

ethynodiof dlacetate wastewater 0.4 -1.01 tugll rewfsewage TLCIGLC USA Tabak at aI.»1981
_ 

waste water ave 0.66: -ug/I rawsewage TLCIGLC USA Tabak et al. 1981 

waste water 0.28 - 0.96 ugll treated effluent TLCIGLC USA Tebek et al. 1981 

wastewater ave«0.66 ug/I treated effluent TLCIGLC USA. Tabek et al. 1981: 

etioctrolanolone waste water ave 6.1 ug/I rawvsewage TLCIGLC USA Tebak et al. 1981 

waste water 3.15 - 9.05 ug/I raw sewage TLCIGLC USA Tabak et at. .1981. 

waste water 0.85 - 4.70 ugll treated effluent TLCIGLC USA Tebek et al. 1981? 

waste water ave 2.37 ug/I treated effluent TLCIGLC USA Tabalr at al. 1981
‘ 

fatty acids - branched ‘waste water effluent detected not wastewater GC/MS US Ganfson et aI.~1978;iclted In 

chains. quanttfled 
Daughton-and Temes, 1999 
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fatty acids - normal wasfewater effluent 0.3-32 ugll wastewater GCIMS US ‘Garrison at al. 1978: Cited In 
chains Deughton and Temes, 1999 
fatty acids - waste water effluent 0.5-7.0 wastewater GC/MS US Garrison et al. 1976; Cited In 
unsaturated acids Daughlon and Temes, 1999 
fenofibrate groundwater nd- 45 ugll Gemrany Heberer et,-e|.. 1997 cltedlin 

‘ 

' Stan and Heberer. 1997 
surface water <0.001 - 0510 ug/I Germany Kolbfus. 1995 cited lnstan and 

Heberer. 1997. 

surface water < 0.010 ug/I surface water Gemtany Tomes, 1998 

wastewater effluent 0.03 ugIl~(max) waste water effluent Gemtany Temes. 1998; Cited In Daughton 
and‘Temes, 1999 

fenofibric-acld sewage effluent max 0.8 ngll 10 Brazlllan STPs SPEGCIMS Brazil Stumpf. Temes et al. 1999 
surfecewater <0.005 -0.172 ugll ‘Germany Sturnpfet al 1996__elted ln Stan 

-and Heberer.‘1997 

surface water 0.05 ug/l Germany AWWR. 19% clted tn Stan and 
Heberer. 1997 

surface water 0.28 ug/l (max) surface water Gemaany Temes. 1998 

wastewater <0.05 -41.19 ugll Gemrany Stumpf et al 1996rclted In Stan 
and Heberar. 1997 

waste water 0.68 ug/I Gemrany AWWR. 1995=elted In Stan and 
Heberer. 1997 

waste water effluent 1.2 ugll (max) westeiwater effluent Gemtany Temes. 1998 

waste water lnfluent 0.4 ugll wastewater Influent Brazll Stumpf et al. 1999;<Clted ln 
Daughton and Tomas. 1999 

fenopndfen sewage effluent detected in‘ sewage eflluenl n= 18 STPs from 14 eolld:p'hase extractlon, methylaflcn Canada Metealfe et el..2000 
-O/18 munlclpalltleszln Canada collected In 1998-1999 fellowad by GCIMS analysts for 

ecldlc drugser dlrectanalyses of 
neutral drugs by LCIESIIMSMS 

sewage lnfluent detected In sewage lnfluent n=18 samples collected In 14 solld;phase-extraction, methylatlon -Canada Metcalfe et al; 2000 
9/18 Canadlan S-‘l'Ps STPS‘ followed by GC/MS analysis for 

acldlc drugs or.dl'rec1-analyeesof 
neutral drugs by LC/ESI/MSIMS 

surface water bdl surface water Brazil vstumpf et al. 1999; Cited ln 
-Daughton and Temea. 1999 

surface water <o_o5 ugll Germany AWWR-. 1995'clted In Stan and 
‘l-ilebener. 1997 

surfacewaler max.-12. ngll‘ river water GC/MS Germany -Seeher et el. 1998 
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fenoprofen surface water <5 ngll river. water ‘GCIMS Gemmany Sacher et ei; 1998 

surface water < 0.010 ugll surface water Gemtany Tomes. 1998' 

waste water <0.05 .ug/I Germany AWWR. 199S‘clted ln Stan and 
Heberer; 1997 

waste water effluent bdl wastewater effluent Brazil Stumpf et ai. 1999: Citedtn 
Daughton and Temes, 1999 

wastewater effluent < 0.050 waste watereffluent Gemtany Tomes. 1998 

fencterol surface water <0.003 - 0.008 ugll rlverwater n=24 GCIMS Germany iiallrsch et al. 1996 

‘surface water 0.061 ug/lI(max) surface water Germany Ternes. 1998: Cited in Daughton 
vand:Temes. 1999 

waste water <0.025 - 0.067 ugll wastewater‘n=25 Wl'~P GCIMS Germany Hirsch et al. 1996. 

waste water effluent 0.06 ugll (max) waste water effluent Germany Ternes, 1998;Cl1ed in Daughton 
and Tomas. 1999 

flumequine 'P|ECsw 0.022 mg/l" surface water near flsh fann - continuous calculated Montfortset ai. 1999 
treatment:,no‘S'f'P 

PlECsw 11 mgll surface water near flsh fann - no treatment; no calculated Montforts etal. 1999 
STP 

PtECsw 0.147 mgll ‘surface water near fish farm - occasional» calculated Montforts etai. 1999 
treatment; no STP 

waste water 50 ugll concentration in wastewater of a sea bass Mlgiioreet el. 1995b cltedin 
‘Intensive aquaculturetstatlon during treatment Mlglioreet al. 2000 
periods 

gemllbrozil sewage effluent max > '1 ngll 10fBrazilian STPs SPEGCIMS Brazll Stumpf. Temeeietal. 1999 

sewage effluent detected in sewage effluent n= 18 STPs from 14 Canada. Metcalfe et al. 2000 
1/18= municipalities in Canada collected in 1998-1999 

sewage lnfluent detected In sewage lnftuent n=18 samples collected In 14 solid phase=extraction. methyletlon Canada Matcaife-e’tsai..2000 

.3/18 Canadian S.'l’Ps followed ‘by GCIMS analysis for 
acidic drugs-or direct-analyses of 
neutral drugseby‘LCIESl/MSIMS 

surface water <0.005 - 0.19 ugll Germany Stumpf et at 1996*cited in7Stan 
and Heberer. 1997 

surface water 0.12 ugll Germany AWWR.‘199S cited in Stan and 
Heberer. 1997 

surface water max‘ 110 ng/I river water GC/MS Germany Sacheret al. 1998 

surface water max 220 ngll river water GCIMS Gemaany Secher etvai. 1998= 
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gemflbrozll surface water 0:51 ug/I (max) surface water Germany Temes. 1998 

waste water 1.32 ugll Gemtany AV\NVR. 1995.clted.l'n»Stan=and 
' 

Heberer. 1997 
waste water <0.05 - 1.46 ug/I Germany Stumpf.et.al~1998 cltedln Stan 

and Heberer. 1997 
waste water effluent 1.5 ug/I (max) waste water effluent Germany Tomes. 1998 

waste water influent 0:3 ugll waste waterlnfluent Brazil Stump! et al; 1999; Cited In 
Daughtonand Temes. 1999 

gentlsic acid sewage effluent <0;0_1 ug/I average conc. In sewage effluent of an STP solid phase extractlon. GC/MS Gemmany Tomes-, Stumpt etal. 1998 
analysis 

sewage effluent max 0.59 ugll sewage effluent~36=S'l'P solid phase extractlon, GC/MS Germany Tamas-,rStumpl etal. 1998 
analysis 

gt: lnfluen‘ 4.6 ugll average conc. ln-sewage lnfluent ofgan STP solid phase extractlon. GCIMS Germany Temes. Stumpf etal; 1998 
analysis 

surface water 1.2 ugll (max) surface water Gemmany Tomes, 1998; Cltediln Daughton 
and Temes. 1999 

waste water 4.6+ 0.8 ugll ave 6 dayconc-munIcfpal'STP GC/MS Gem-Iany Temes et al. 1998 
waste water <0:1 ugll ave 6 day cone munlclpal~.STP GCIMS Germany Tomes et al, 1998 
waste water effluent bdl ug/I waste water effluent Gemlany Temes et al. 1998; Cited In 

Daughtontend Temes, 1999 
waste water effluent 0.59 ugll (max) waste water effluent Gemnany Temes. 1998; Clted in Daughtcn 

. and Temes, 1999 
waste water lnfluent 4.6 ugll waste water influent Germany Temeset al, 1998; Cited In 

Daughton-and:Temes. .1999 

hydroquinone plants + naturally present lnsleaves, bark buds and fruits Devlllers et al. 1990 
of many plants 

surface water <250 ng/l Mole river 
' UK Devlllers et al. 1990 

ibuprofen groundwater nd - 2.00‘ ugll Germany Heberer at al.. 1997 cited In 
Stan and.Heberer.-1997 

rlverwater 17-139 ng/I rlver water -several rlvers Gemtany Stumpf.et=a'l. 1988; Cltedzln 
Halllng-Sorensen etal. 1998 

sewage effluent max > 1 ngll 10~Brazllian STPs SPE GCIMS Brazil Stumpf. Temes at a'l.,1999 

sewage effluent detected In sewage'ef_fluent~n=» 18 STPs=from 1:-1 sclld phase extractlon. methylatlon Canada Metcalfe et al.t2000t 
* 12/1,8 munlclpalltles In Canadatcollectedln 1998-1999 followed by.GC/(MS analysts-for 

acldlc drugs or dlrect analyses of 
neutralvdrugs by LCIESIIMSIMS

' 

.7-5 
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ibuprofen sewage ihfluent detectedlln sewage influent n=18 sampIes.collect_ed In 14 solld phase extractlommethylatlon Canada Metcalfe etzal‘,-2000 

1,4/18 Canadian STPS STPS followed by'GC/MS analysisfor 
aoldicldrugs ordlrect analyses of‘ 
neutral drugs by LCIESI/MS,/Ms . 

surface water 0.14 ug/ll Germany A'WlIVR‘,-1995.clted fn:Stan and 
‘Heberer, 1997 

surface water <0.005 - 0.280 ug/I: Germany ‘Stan andil‘-Ierberer. .1991 

surface water 0.0157-0.139 ug/li river water Germany ‘Stumpf et al. 1996:.C|ted In 
-Stuer-Laurldsen et-al. 2000' 

surface water‘ 0.006-0;041 ug_/I" riverwater Germany‘ =stumpf et al. 1996‘:i.clled In 
Stuer-Laurldsen et al.2000 

surfecewater <O;005;- 0-.139 ug/I river water Germany‘ -Stumpfet al 1996 olled In Stan 
' »and'Heberer.-1997 

surfecevwater max 450 ng/I river water GCIMS Germany sacheret al. 1998 

eurfacexwater max 12 ng/I Irlver water GC/MS Gemrany Sacher et al. 1998 

surfacewater <15‘-4'1 ng/I lriver water Germany Stumpf et al. 1986; Cited’ In 
Halllng-sorensen et al. 1998. 

surface water 053 ug/I (max) surface water Germany Tlfemes. 1998 

surface water <0.01 ug/I Paraiba do Solrlver ‘SPE~GC/_MS- Rio de'JenIe Stumpf. Tomes et al. 1999 

surface water <O.2 to 7.8 lng/I lakes and rivers enantloselectlvecc/MS analysis of Swllzerfandj Buser at al. 1999
0 

methyl esters 

surface water 8 ng/l (max) Iakesand streams Swltzerland Buser._PoIger etal. 1999: Cited 
In Deughton and Tomes. 1999 

surface water <0.2 ng/I North Sea; Sempechersee enantfoselecth/e:GC/MS analysts of ' Switzerland Buser et al. 1999 
methylesters 

waslewater 370 ng/In » wastewater effluent rnedlan concentration‘ Temes. 1998 cited In<Sedlak-el 
al. 2000 

waste water 3.35 ug/I: Gemtany AWVVRI»-1_9§‘.cile,d In;Stan and 
' 

y 
Hebersr. 1997 

waste vwter <0.05 - 3.35 uvg/I‘ Germany Stump! etlel 1998.cIted ln.Stan 

_ 

' and}-Ieberer. 1991 

waste water ~2 - 81 ng/I wastewater effluent enentloseleotlve GClMS;aneIysIs of Swltzerfand Buseret-e’I‘.v1999l 

mettlyyf-esters
’ 

waste water efiluenl 3.35. ug/I:(max) effluent fromsedlmentation tank Germany Stumpfet-al.-1996.;fcIted,ln. 
5Stu‘er'-Laurldsen st-aI.,20002 
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ch emi‘caI' descriptor value units test matrix meth ad/parameters country reference 

ibuprofen waste water efiiuent 12 ug/I (max) effluent fromisedimentation tank Germany Stumptetai; 1986:’ Citediin 
Hailing-Soreneen et at; 1998 

waste water effluent 3.4 ug/I (max) wastewater effiuent Germany Temes_, 1998 

waste water inffluent 900«-3300 ng/I wastewater‘inffluent enantioseiective.GC/MS analysis of Switzertand Buser e1.'1999» 
methyl esters 

waste water intiuent 0.3 ug/I waste water intiuent Brazil Stumpf et ai. ‘1999: Cited In 
Daughton;and Temes. 1999 

waste water influent 3:3» ug/I (max) waste waterintiuent Switzertand, Buser._Poiger at at.-1999; cited 
In Daughton and Temes.=1999 

itosamlde raw sewage 24 ng/I hospitaivsewage Germany Steger-i-iartmann*etiai;v1996; 
Citediin Daughton and Tomes. 
1999 

sewage efiiuent detected in sewage,ef(Iuent n='18:‘S17F’.s—from 14 
V 

Canada Metcaife ettai-. 2000 
y 
0/18 municipalities in Canadetcoilectediin 1998-1999‘ . 

sewage infiuent detected in sewage infiuent n=18'sampies collected in 14‘ soiid phase extractien, methylation Canada Metcaife em, 2000 
0/18 Canadian-STPs:STPS followed by GC/MS analysis for 

acidic drugs or direct anaiysee of 
neutraltdrugséby LC/ESIIMS/MS 

surface water < 001 surface water. Germany Temes. 1998 

waste water effihent 24 ngll treated-hospital efiluentfrom STP 1 

- 

. 

Steger-H'art'mann:et:aI. 1998: 
Cited‘in Haiiingsorensenzetai. 
1998

I 

wastewater eftiuent 109 ngll (median) hosp|ta|'et‘tiuent Germany Kummerer et ai. 1997;-.Cited‘i'n 
Daughtonvand Tomes. 1999 

waste water efiluent 1.91 ug/I (max) hospital-effluent Germany Kummerer et ai, 1997; Ctted=i'n 
Daughton and Tomas. 1999- 

waste=water effluent 6.5-9:3 rig/I (median) STP efiiuent Germany Kummerer at al. 1997;=Cited in 
Daughton‘and’Temea. 1999 

wastewater eftiuent 43 ngli (max) S:TP effluent Germany Kummerer et al. 1997;iGited in 
Daughton and Temea. 1999 

vvastewaterefiiuent 2.9 ug/I (max) waste water effluent Gemreny Temes‘, 1998;-Cited!in.Datighton 
and Temes, 1999 

Meta viateréiniiuent ' 

6.5-9:3 ng/I (median) STP intiuent ' 

Gemrany Kummerer et ai. 1997;iCited in 
Daug'hton,and Temes. 1999 

mate water=infl'uent 43 ngIlv(max)‘ STP intluent Germany Kungrnerer et ai, 1997;&Cited in 
Daughton-and Temea. 1999 

indomethacin sewage emuergt max 1.0 ngli 10 Brazilian S'lTPs ~.SP_E GC/MS Brazil Stumpf. Temes et el. 1999 

V
, 
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indomethacin sewage efnuent detected ln sewage effluent n= 18 STPs fromr14 
V 

solid phase extractlon. methylatlcn Canada Metcalfe et-_al_. 2000 
9/18 munlclpalitles in Canada collected in 1998-1999 followed by GO/MS analysis for 

aoldlcldrugs or direct-analyses of 
neutral drugs by LC/ESIIMS/MS 

sewage lnfluent detected-ln sevvagelnfluent n=18 samples collected In 14 solld-phase extraction, methylatlon Canada: Metcalfe at al. 2000 
16/18 Canadian’S,'lTP's STPS followed by GC/MS analysle for 

acldlc drugs-or dlractanames of 
neutral drugs by LCIESIIMSIMS 

surface water <0.005 - 0.121 u_gIl Gemlany Stump! et:al=1996 cited in Stan 
and Hebarer. 1997 

surface water 0.05 ug/I Germany AWWR. 1995 clted In Stan and 
Heberer. 1997 

surface water rnaxt30 ng/I river water GC/MS Germany sachet etal‘. 1998‘ 

surface water <5 ngll river water GC/MS Germany Sacher at-al~.~1998 

surface water 0.2 ugll (max) surface water Gemtany Tamas. 1998' 

waste water >0.05 - 0.52 ugll Germany Stumpf et al 1996 clted In Stan 
and Heberer; 1997 

waste water 0.29 ugll Germany AWWR, 1995‘cited In Stan and 
Heberet. 1997 

waste water effluent 0.6 ug/I (max) waste water effluent Germany Tomes. 1998‘ 

waste water influent 0.95 ugll was'le‘water'influent Brazil Stumpf et al. 1999; Clted In 
Deughton and Tomas. 1999 

iopamidol waste water effluent 15 ug/I (max) wastewater effluent Temee and.Hlrsch. 2000a 
(ES&;T, 34:2741-48) 

waste water effluent 0.49 ugll\(med|an) waste waterellluent Terneezand Hlrsr:h.»2000a 
(Es&T. 342741-48) 

iopromide PEC sw 2 ugll predlcted frdmuse andsewage volume EU RA guldellne method Germany Steger-Hertrnann et al. 1999 

iopromide metabolites surfacewater detected zrivers Gemrany Temesand Hirsch. 2000a 
‘(ES&T. 34:2741-48) 

waste water effluent 11 ugll (max) waste water effluent Gemlany Temee and Hlrech. 2000a 
(ES&T. 34:2741-48) 

lvermectin dung <0.02 rnglkg ww cattle; 276 kg; 0.2 rnglkg bwsc ln]; after 12 d measured Lurnerat et»al:4Clted ln=Montforts 
at al. 1999 

dung 0:42 mglkg ww cattle; 276 kg; 0.2 mglkg bw sc-ln]; afler 5 d measured lLumaret at algclted lrrMcntfort'e 
etal. 1999» 

dung 1.35 mg/kg dw cattIe;.300‘kg; 0.2 mg/kg b_w scln]; alter 14 d measured somrner andsteflaneen; Clted 
lntMontforte at al. 1999 
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ivermectin dung 0:58 mg/kg ww ‘cattle; 300 kg; 0.2 mg/kg bwzsc in]; after 2 d measured Sommer-and Steffansen; Cited 
in'Montforts-et ai. 1999 

dung 1.35 mglkg ww cattle; 300 kg; 0.5 mg/kg bw pour-on; after 1 d measured Sommer.and.StetTanaen; Cited 
in Montiorts et ai; 1999 

dung <0.05 mg/kg ww cattle; 300 kg; 0.5 mg/kg bw;pour-on: after 14 d measured Sommenand Steffaneen; Cited 
In ‘Mcnttorte at at, 1999 

dung 0.66 mglkg ww cattle; 300 kg; 12 mg/d intraruminai detennined using bioaaay with Strong et.e'i. 1996: Cited in 
Neomyia comica (dung fly) Monttorts et ai. 1999 

dung 1._7 mglkg vvw horse;-0.2~rn1gIkg bw oral; after 1 d measured Herd. 1995: Cited In Monttorts et 
ai. 1999 

dung <0.05 m_g/kg ww horse; 0.2 mg/kg bw oral; after 4 d measured Herd. 1995: Cited'in Montforts et 
ai. 1999 

ieces >60% % of dose of 0.3.mgIkg bwexcreted by cow in 3 Chiuret ai;_1990;_ Cited in 
d Hailingsorensen et ai. 1998 

teces 19 uglkg wetzwt cow dung (lnjectabie ivermectin) Bloom and:Matheson. 1993 

feces 351 ug/kg wet wt cow dung (lnjeciible ivermectin) Bloom and.Matheson. 1993 

faces 35 uglkg wet wt cow dung (pour-omivermectin) Bloom and Matheson. 1993 

faces 7 ug/kg wetwt cow dung (pour-cnjvermectin) Bloom and1Mati'reson. 1993 

PEC 1.39 mg/kg wwdung predicted cone in dung 1d after dosing in beet calculated Monticrts et ai, 1999 
cattle 

PEC 1.16 mglkg ww dung predicted cone in dung 1 d after dosing in:dairy calculated Monitorts at at. 1999 
cattle 

PEC <0.000-1 mglkg wwdung predicted cone in dung 11 d after dosing injbeet calculated Monitorts et al. 1999 
cattle 

PEC 0.0003 mg/kg ww dung ‘predicted cone in dung 1-1 (1 alter dosing in-dairy calculated Montforts at al. 1999 
cattle 

PEC 0.84 mglkg ww dung predicted cone in dung 2 d alter dosing inbeei calculated Monttorteetai. 1999 
cattle 

PEC- 0.70 mg/kg ww dung predictedconc in dung 2 d aiier dosing in»dai‘ry calculated Montforteet ai. 1999 
cattle 

PEG 0.75 mglkg ww dung pre_dicted.conc-in dung 3 d after dosing in beef calculated Montforts et ai. 1999 
‘ 

‘ 

cattle 

PEG 0.63 mg/Iégmm dung predlctedconc-In dung 3 d eiter dosing inrdeiry «calculated Mcnttorta et ai. 1999 
cattle

1 

PEG 0.31 mglkgiww dung predicted conc-in dung 4 d after dosing in beef calculated Monttcrta et.ai. 1999 
cattle. 

,

" 
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ivermectin PEC 0.26 mg/kg ww dung predicted cone in dung 4 cl after dosingln dairy calculated Montfortsat al. 1999 
cattle 

PEC 0.10 mglkg ww dung predlctedconc In dung 5 d after doslngln beef calculated Montfortset at. 1999 
cattle 

PEG 0.08 mg/kg ww dung predictedrconc In dung 5 d after doslng in dairy calculated 
I 

Montforts at al. 1999 
cattle 

PEC 0.02 mglkg ww dung predlcted cone In dung 8 d after dosing in:bee1 calculated Montforts at al. 1999 
rattle‘ 

PEC 0:02. mg/kg wwdung predlctedconc In dung 6 d alter dosing lnrdalry calculated Montlorts et al. 1999 
cattle 

PEC 0.02 mglkg ww.dung predicted-conc In dung 7 d after dosing ln'beef- calculated Montforts et al, 1999 
_ 

cattle 

PECZ 0.01 mglkg ww dung predlcted cent: In dung _7 d after dosing in dalry calculated Montlortaetal. 1999 
cattle

' 

PEC 36 rnglkg ww dung predlctedconc in dung dlreotly-‘after doslng In calculated Montforta el:el. 1999 
beef cattle 

PEC 30 mgfkg ww dung predicted cone in dung directlysafter doslng In calculated Monlforts at-el. 1999 
dalry cattle 

runofl no toxlcity bloesay wltlr Daphnia Bloom and'Matheson, 1993 

runoff <10 ngll runoff ‘fromfpemwlth anlmals treated with HPLC Bloom and1Matheson. 1993 
lvermectin _ 

soil 5.1 uglkg sollafter appllcatlon of cow d'ung:(in]ectlbIe 
‘ Bloom and Matheson.'1993 

ivermectin) 7 

soil 0.27 ug/kg‘ soll after appllcatlon of’cowdungK(l'n}ectlbIe Bloom and Matheson. 1993 
Ivermectln) 

-soil 0.09 uglkgx soll after application of cow-dung-(pour-on Bloom and Mathecon. 1993 
lvermectln)

~ 

soil 0.51 ugllrg lsoll afler application of cow. dung (pour-on Bloom and Matheson. 1993 
ivermectln) 

surfecewater 0.153 ngll - .pond»- 1 acre:- 100 cattlestanding In pond Bloom and Metheaon. 1993 

keloprofen surface water <0.05 ug/I 
‘ Gemlany AWWRI 1995 0394 "T313" 8015 

Heberar. 1997 

surface water nd Germany Stump! et.aI«1996 cltedllnfstan 
and Hebarer. 1997 

W351, wager <o.o5i. o_3a ug/I Gemrany Stump! et el 1998 oltedlnvsten 
and Heberar. 1997 
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keloproten waste water <0;05 ug/I Germany AWWR. 1995 cited in Stan and 
' Heberer. 1991 

keloproten sewage effluent max 0.8 ng/I 10 Brazilian STPs SPE GCIMS 
> 

Brazil Stumpf. Temes et al. 1999 
sewage effluent detected in eewage~efl_luent n= 18.8-'lTPs from 14 solid phase extraction. methylatlon Canada Metcalfe et al. 2000 

0/18 municipalities inicanada collected In 1998-1999 iollowed by GCIMS analysis for 
acidic drugs or direct analyses of 
neutraldrugs by LCIESIIMSIMS 

1 

sewage lnlluent detected in sewage intluent n=18 samplescollected In 14 solid phase extraction. methylatlon Canada Metcalfe et al. 2000 
‘; 

’ 1‘/18 Canadlan'S'FPs STPS followed by GC/MS analysis for 
acidic drugs or direct analyses at 
neutral drugsby LC/ESIMSIMS 

surface water <10 ng/I river water_ GC/MS‘ Gemtany Sacher at al. 1998 

surface water . <10 AV ng/I river water GC/MS Germany Sacherret al. 1998 

surface water 0.12 ugll (rnex) surface water Germany Temes. 1998 

waste waterelfluent 0.38 ug/I (max) waste-water effluent Germany Tomes. 1998 

waste water lnlluent 0.5 'ug/I vvastewater lntluent Brazil Stumpf et al. 1999;4Ctted ln 
Daughton and Temes. 1999 

LAB activated sludge 58 to 78 mglkg dry weight Hcltend Bersteln. 1992 cited in 
Binelllet al. 2000 - 

activated sludge 10 average mg/kg dry weight UK UK Dept. of Environment. 1994 
. cited ln'Blnettivet al. 2000 

sediment 0.01 to 15.8 mglkg dry weight sediment 
y 

Japan Takada andilshlvvatari. 1987 
cited in Blnettl etal. 2000 

sediment 2.5 eve mglkg dry weight sediment Japan Takada andlehirvatarii. 1987 
cited in Blnettl et al. 2000 

' 

sediment 0.01 to 0.02 mglkg dry weight downstream-sediment oi STP UK UK;Dept. of Environment. 1994 
cited in Blnettl et al. 2000 

sediment 0.001 mglkg dryvwetght upstream sediment UK UK Dept. of Environment. 1994 
cited in.Binetti et al.2000 

sediment 0.66 mg/kg dry weight sediment of surface water receiving eflluente US Gledhlll et al. 1991 cited in 
Blnettl et al. 2000 

sludged amended soil 0.005 to 0.044 mg/kgrdry weight UK Hoit~and Bemsteln. 1992 cited in 
Blnettl et al. 2000 

surface water <0.0001 to mg/I surface waters receiving waetewater effluents us Gledhlll et al. 1991 cited In 
0.001 Blnettl et al. 2000 

malachite green P|ECsw 0.0006 mg/I surface water nearllsh fann - continuous calculated Mcnltorts et al. 1999 
treatment; no STP 
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malachite green PlECsw 0.3 mgll gurrgce water near fish farm - no treatmentpfno calculated’ Montforts et el. 1999’ 

P|ECsw 0.004 mg/I surface water near flshfarm ~ ocsional calculated Montforts et al, 1999 
treatn-ient,;'noAS'rl'P 

mebendazole P|ECsw 0.01‘ mgll surface water near fish farm - contlnuous calculated Montforts et el. 1999 
treatment:A'novSTP 

PlECsw 5 mgll gurrgace water near fish farm - no treatment; no calculated Montforts et al. 1999
. 

P|ECsw 0.067 mgll surface water near fish fann - occasional calculated Montforts et al_. 1999 
treatment; no STP ’

V 

meclotenamic acid surface:weter < 0.05 mgll surface water Germany Tomes, 1998 

waste water effluent < 0.010 mgl waste water effluent 
8 

' Germany Temes..1998 

"waste water lnfluent bdl waste water intluent Brazil’ Stumpf et al. 1999;eClted In 
«Deughton and Temes. 1999 

medroxyprogesterone waste water ave 0.20 ugll rawsewage ‘TLC/GLC USA Tabak et al; 1931 
acetate 

' 

_

. 

waste water 0.09 -0:30 ug/In ‘raw sewage TLC/GLC USA Tabak et al. 1981 

waste water ave 0.15 ugll treated effluent TLCIGLC USA Tabak et-el. 1981 

waste water 006 - 0.29 ugll treated effluent TLC/GLC USA Tabalr et el. 1981 

meprobamate ground water detected ground watenplume - 21' yrs old=-waste from 'USA. Florida Eckel.e’ta‘l. 1993: Citedtln 
4 hospital Iandfilledi in 1968-1969 Helllng-Sorensen et al. 1998 

mestranol sewage effluent <0-.001 ugll sewage effluent solid phase extraction GCIMS/MS Canada :;g19es_.Stumpf..Mu|ler. et al. 

sewageeffluent max 0.004 ,u9/I sewage effluent solid phase extraction:GC/MSIMS Germany "1l:r9n9es, Stumpf. Muller. et el. 

surface water <0;0005 ug/I riverssandeetreems 15‘ solid phase extraction GC/MSIMS Gemtany ‘ggrgnges. Sturnpf.;M'ullar, et el. 

mete-water ave 1 .21 ug/I raw=sewage TLC/GLC USA Tebak et al. 1981 

waste water 0.5 - 1.94 ug/I raw sewage , 
TLCIGLC USA Tabalr et el. 1981 

waste water 0.4 - 1.90 ugll treated effluent TLC/GLC USA Tabak et el. 1981 

waste water ave 1.08 ugll treated effluent TLCIGLC USA Tebak at al. 1991 

methaqualcne sewage ~1 ug/l sewage. GO/MS England Richardson and Bowen. 1985 

methicillin ground water <0.05 ug/I (n=37) HPLC ES|:MSlMS' Gemtany Hlrsch et el. 1999 
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methiciilin sewage efflueni <0.02 ugli sewage effluent HPLC-eiectrospray-tandem-MS Germany Hirsch. Tamas. Haberer. at ai. 
1999 

surface water <0.02 ugli (n=14) HPLC ESI-MS/MS Germany Hirsch et ai. 1999 

surface water <0.02 ugli» rivers HPLC-eiectrospray-tandem-MS Germany Hirsch. Temes, Haberer. et ai. 
1999- 

waste water effluent <0.02 ugli (n=4) HPLC ESI-MS/MS Gemrany Hirsch et ai. 1999 

methotrexate drinking water <’6.25 ng/I5 drlnklng«water GCIMSE England Richardson and Bawron. 1985 

drinking water <6.25 ngll drinking-water UK Aherna.Engilsh et ai.~1985 cited 
in Ahemo et ai. 1990 

PEC <0.001 mg/It surface-water - 0% removal rate EU method Germany Henschel etai. 1997 

sewage ~1 ug/l sewage GC/MS England Richardson and Bawron. 1985 

surfecevwaler <6.25 ngll river water GC/MS' England Richardson and Bowron. 1985 

surface water <6.25 ngll riverwater . UK Aheme.Englis_h at a|.1985‘cited - 

in Aheme et ai. 1990 
wstewater efliuent 1 ugli waste water effluent immediately downstreamof UK Aheme,Englieh at aI.1985 cited 

an oncology clinic in Aheme at al. 1990 
metoproloi surfacewater med 31 ngll river water n= 24 GC/MS Germany Hiraciret ai.; 1996 

surfacewater 13-1540 ngll river water‘-n='2,4 GC/MS Germany Hirsch et ai. 1996 

waste water <o.o25 -2.20 ugli‘ Germany i-lirechet ai. 1996‘-cited in Stan 
and‘>Heberer. 1997, 

waste water med732 ngll wastewater n_=25 W'i'P GC/MS Germany Hirechet ai. 1996 

waste water max 2.2 ugli’ wastewater n=25 WTP GC/MS Germany Hirsch et ai. 1996 

metronidazoie surface water 0,01 ugli‘ surface water theoretical concentration Kummerer at aI.=2000 

wastewaier 70 - 110 ugli hospital wastawater theoretical Kummerer 9t1fl|. 2000 

waste water 0.1 ugli municipal wastewater theoretical Kummerar et ai. 2000 

musk -vAHMl breastmilk.-fat 14 ug/kg human breastmiik-fat Eschka-etrai. 1995b. cited In 
(phantolid) Merech$undennanno et ai., 

1998 

fish <4 to-5 nglg fish from 6 rivers=and Ziakes n=28 ASE GC/MS Italy =Draieci.eta’l.; 1998 

musk -ADBl breastmiik.-fat 22 ugikg human breastmllkrfat Eechke etai. 1995b.‘clled In 
(celestolide) Merach:~%undermanno:et ai.. 

1998 
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musli -ADBI- fish <dl mg/kg Ilpld (n=4) fish» rainbow loul (aquaculture) -llipid 2.6-3.3% Denmark Rlmkus and Biunn..1996; 

(Celesldlide) 
’ Rlmkusend Wolf; 1991: 1999; 

Cited ln‘Rlmkus, 1999 

fish <dl mg/kg lipid (n'-*3) fish -from sewage pond --chub - lipid 1.9-2.8% Gemuany Eschke et al. 1995b; Clled ln 
Rlmlms.-1999 . 

fish <dl mg/kg Ilpld (n=5) fish - from sevvage-pond?-.cruclan carp - Ilpld Germany Escljke at al, 1995b:‘sClted In 

0.87-1.74% Rlmkus. 1999 

fish 0.94-1.5 mglkg Ilpld (n=7) fish -from sewagewpondwcruclan carp - llpld Germany Rlmkusand Wol1:‘Clled In 
1.1-4.3% , 

Rlmkue. 1999 

fish 0.03 mglkg Ilpld (n=2) fish - from sewage pond'- eel - Ilpld 15.7. 17.9% Germany Rlmkus and Well; Cited In 
Rlmkus. 1999 

‘fish <dl-1.0 mglkg lipld (n=5) fish - from sewage pond - eel.- lipid 16.5-30.2% Gemtany Eschke-e1 al. 1995b;Cl1ed'in 
Rlmkus. 1999 

fish 0.16-0.21 mglkgzlipld (n=3) fish - from sewage pond - rudd - IIpid.O.7-0.9% Germany’ Rlmkus and'Welf; Clted In 
~ 

Rlmkus. 1999 

fish 1.6-2.0 mg/kgllipld (n=4) fish - fromsevvage pond - tench - lipid 0;5-1.4% Germany Rlmkus and Wolf; Clledln 
Rlmkus. 1999 

fish <dl mg/kg Ilpld (n=2) fish -.from river - eel- lipid 20.9. 23.7% Germany Eschke e1-a'|.'1995b; Clledin 
Rlrnkus, 1999 

fish <dl mg/kg Ilpld (n=5) vfish -lromlriver - eel - llpld 21 .1-29.1% Gemxany Rlmkus and Brunn. 1998; 
Rlmkus andwolf. 1997; 1999: 
Clted‘ln Rimkus. 1999 

fish‘ <dl mglkg Ilpld (n=4) fish - from river - pike-perch - lipid 0.3-0.7% Gemnany Rlmkus and Bmnn. 1996; 
Rlmkus and Wolf, 1997; 1999; 
Cltedln Rlmlius, 

fish 0.7.3. 1.12 mglkg Ilpld (n=2) fish - lrorn rlver'3 km downstream of STP Gemtany Rlmkus and Bmnn..1998: 
outfall‘-‘brown loul -llipld 1.3. 3.5% Rlmkusand Wolf. 1991; 1999; 

Cltedln Rlmkus. 1999 

fish <dl mglkg lipld=(n'—-3) fishirom rlver - bream - llpid'0;-15-1.56% Germany Eschlte et al. 1995b;-Clled In 
Rlmkus, 1999- 

fish <dl mglkg Ilpld (n=2) fishilrom river - perch - llpid40.36. 0.72% Gemlany Eschke at al. 1995b: Cited In 
Rlrnlnss_,,1999 

fish 2.5 - 4.6 mglkg tally tissue In breath and perch from Ruhr rlver Germany Eschke et al, 1994 and 1995a. 
clted ln Mersch-Sundemianno et 
al;. 1998 

fish <4 nglg fish from 6 rivers and 2 lakes;n=28 ASE GCIMS Italy Dralsci elal. 1998 

humanefatiy tissues 0.12 - 3.5 ug/kg human fatty tlssues Muller 91 al. 1998 elled In 
;Metsch$undennanno el al.. 
1998 
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musk -ADBI sadlment 0.0006 uglggdw (n=1) river-sediment Germany Lech andsteffen. 1997; Cited In 
(celestolide) Rimkus. 1999 

sediment <0.0005 u_gIg'-dw (n=2) riversediment Germany Lachtandestaflen. 1997;1Clted tn 
Rlmkus. 1999 

sedlment <0.0005. uglg-dw (n=2) rlvehsediment Germany -Lach and Steffen. 1997; Cited in 
0;0007 Rlmkus.,1999Lach«and.Steflen. 

1997;=Cl1ed In Rlmkus. 1999 

sediment <0.0005 uglgdw (n=-1) river-sediment Germany Lash and‘Steflen. 1997; Cited in 
Rimkus. 1999 

sediment <0.0005 uglg dw (n=2) n‘ver=sediment Germany Laclrzandtsteflen. 1997; Cited in 
Rlmkus, 1999 

shellfish 1.6 mglkg Ilpid (n=1) shellfish - from sewage pond -mussels - lipld Germany Rlmkus and Wolf; Clted In 
1.4% Rimkus. 1999 

-shellfish <dl mglkg llpld (n-=3) -sh_e|lfish=- from sea - blue mussels - lipld'1.7- »NorthtSea G Rlrnkus and Brunn. 1996; 
2:2% Rlmkus and Wolf. 1997; 1999; 

Clted ln Rlmkus. 1999 
‘shellfish <d| mglkg llpld (n=4) -shellfrshm from sea - shrimp - llpld 0.9-'1;0% -North Sea G Rlmlrus and Brunn. 1996; 

Rlrnkus and Wolf. 1997; 1999: 
Cited In Rlmkus. 1999 

surface water <0.03 ug/l (mean of 64) river Germany Eschke. 1996; Cited in Rlmkus. 
1999 

surfacewater 0;004.(<0;O02- ug/l (mean, river Gemxany Winkler et al. 1998;-Clted ln 
0:008) range of 31) Rimkus. 1999 

-surface water <0.03 ugll (mean of 23) ‘river Germany Eschkevetal, 1994: Cited In 
Rlmkus. 1999 

sudace water 0.003 (<0.002- ugll (mean. river water after centrifugation Germany ‘wlnkler at al. 1998; Gltedln 
0.005) ‘range of 31) Rimkus. 1999 

surlacewater 0.104 (0~.O1- ugll (mean. rivers. lakes and canals Gemrany Heberer et al. 1999:.Clted In 
-0.52) range of ~30)‘ Rlmkns. 1999 

surface water 0.0032 ugll (n=-'1) river Switzerland Mulle_r e1-,al. 1996; Citedln 
Rimkus. 1999 

suspended sollds 0.015 (0.004,- ugly dw (mean. river SS Germany Wlnkler at al. 1998; Cited In 
0:043) range-of:31) Rlmkus. 1999 

waster water effluent 0:06 (0.04- ug/I (mean. STP effluent Germany Eschke et-al.. 1994;‘Clted In 
0:07) range-,ot'1) . Rlmkus. 1999 

waster water lnfluent 0.04-0.14 ugll-(mean. STP lnfluent Germany‘ Eechke-ettalv. 1994: Cltediln‘ 
rangeof 7) Rlmkus, -1999 

musk nltro - tlbalens ‘sewage sludge nd:‘d| ~1 ‘uglkg dry mass sewage sludge of different catchment areas n= HRGC lon trap MSlMS- Switzerland Berset at al. 2000 
10 
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musk nilro - libetene surlaoewaler <10 ngll surface waters of Benin area solid-phase microextractlon capillary Germany I-leberer et aI..1999 
GCMS 

musk nitro - xylene biota '220e260 uglkg lipld ee|:(lipid 16-18%) Gatermann et aI'.,1999a: Rlmkus 
' et ai. 1999b- cited in Rlrnkus et 

, 
el. 1999 

biota 130 ug/kg lipid mussels (ipld 1.4%) Gatermann et al..1999a;.R|mkus 
et al, 1999b-elled In Rlmkue at 
al. 1999 

biota 340 uglkg lipid rainbow trout;(llpid 2.3%) Gatermann et al. 1999'a;«Rlmkus 
- et al, 1999b- eltediin Rlmkus et 

al. 1999 

biola 100 ug/kg lipid rainbow trout'(llpld 3.9%) Galermann et al. 19993; Rimkus 
et al. 1999b- oitedtln Rimkusel 
al. 1999 

biota 18-440 uglkg lipid rudd.tench_. carp (lipid 0.66.5“/a) Gatermann at al. 19993; Rimkus 
et al. 1999b- cited in Rlmkus-et 
al. 1999 

biota 10-84 uglkg lipid bream (lipid 1.2-1.7%) Gemrany Gatermann et ai. 1999a; Rimkus 
et-al. 1999b- ciled.ln Rimkus et 
al. 1999 

biota 23-99 uglkg lipid pike-perch (lipid-0.3-0.7%’) Germany Gaterrnenn et al. 1999a;'Rlmkus 
et el. 1999b- cited In Rimkus et 
al. 1999 

biota 11-207 ug/kg lipid rainbow trout (lipid ‘2~.4*-4.2%) Germany Gaterrnann et al. 1999a; Rlmkus 
etai. 1999b- cited In Rlmkus et 
ai: 1999 

eel 0.03‘(<0.004- rngllrg-ww eel 
_ 

Netherlands unpublished-report; Cited in Tes. 

0.08) (median. range Balk et al, 1997 
of 13) 

eel 0.014 (<0;00O5- mg/kg ww eel Netherlands unpublished report; Cited in Tas. 

0.045) (median. range Balk at al. 1997 
of 10) 

eel - lat 0.13 (<0;02- mg/kg (median. eel fat Netherlands unpublished report; Cited in Tes. 

0.43) range of 13) 
I 

Balk et-al. 1997 

fish 0.1-0.21 mglkg lipid (n=4) fish - rainbawlout (aquaculture) - lipid 2.633% Denmark Rlmkue and Bmnn. 1996: 
Rlmkus endwbll. 1997; 1999; 
‘Cited in Rlmkue, 1999 

fish 0.222-0.395 mglkg lipid (n=7) fish - from sewage pond - crucian carp - lipid‘ Gemxany Rlrnirus and Well; Cltedin 
1.1-4.3% Rlmkua. 1999 

fish 0.205. 0.265 mg/kg lipid (n=,2) fish -.lrom<sewage pond -‘eel -lipid 15.7. 17.9% Germany Rlmirus and Wolf; Clted.ln 
Rlrnkue. 1999 
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musk nilro - xylene fish 0.018-0.029 mglkg lipid (n='3) fish - from sewage»pond - mdd - llpld 0;140.9% Germany Rlmkus and Wolf; Cited In 
Rlnikus, 1999 

fish 0.185-0:36 mg/kg lipld (n=4) fish - from sewage pond‘-tench --lipld 0.5-1 .4°/o Gemweny Rlmkus and Wolf; Cited In 
Rlmkus. 1999 

fish 0.01-0.07 mglkg llpid (n=5) fish - from river ~:eel - lipid 21 .1-29.1% Germany Rlmkus and Brunn. 1996;; 
Rlmkua and Wol1~._1997_:’1_999: 
Cited-in Rlmkus. 1999 

fish <0.01-0:09 mglkg llpld (n=4) fish - from river - pike-perch - lipid 0.3-0.7% Germany Rlmkus and Bnmn, 1996: 
Rlmkus and Wolf-., 1991; 1999; 
Cltedln Rlmkus. -1999 

fish 0.2, 0:24 mg/kg lipid (n=-2) fish - from river-3 km downstream o1.S'|’:P Gemrany Rimkus:and Brunn. 1996; 
outfall - brown tout» llpld 1.3. 3.5% Rlmkus and Wolf. 1997:‘-1999; 

. Cited In Rlmkus. 1999 

fish 0.015 (<0:005- mglkg ww lroul'(lal)'from rivers Germany Hahn. 1990:*Clted In Tal. Balket 
0.300) (mean, range) al. 1997 

fish 0.026 (0.011- mg/kg ww trout lrompond and river Gemlany Hahn. 1993: Cited in Tel. Balk at 
0.082) (mean. range of al. 1997 

44) 

fish - fat 2.4 (1 .8-3:6) mglkg (median. fish fat from effluent pond Gemleny Eschke et al. 1994;'Cited in Tas-. 
range of 13) Balk et al.,1997 

fish - let 0.02 (0.01- mg/kg (mean. fish lat from fish farm Germany Rlmkus and Wolf. 1995; Citediin 
0.10) range of 50) ‘Tea. Balk at al. 1997 

fish - lat 0.53 (nd-1.0) mg/kg (median. fish fat from river Gemwany Eschko et al. 1994; Cited in Tas. 
range of 9) Balk etal, 1997 

fish - lat 0.08 (<0.01- mg/kg (mean. fish fat from rivers Germany Rlmkus and Wolf. 1995:‘Cited‘ln 
0.35) range 01 31) Tea, Balk et al. 1997 

fish - lat 0.07 (0;01-. mglkg (medlen. fresh water fish - fat Germany Rimkus=and Wolf. 1993: Cited in 
0.35) range of 26) Tas. Blak et al. 1997 

fish - fat 0.01-0:02 mglkg (n=9) mussels - fat Germany Rlmkusand Wolf. 1993; Cited In 
V 

Tee. Blaketal. 1997 

fish - lat 0.68 (0:34-1.8) mg/kgww trout (fat) from pond and river Germany Hahn. 1993; Cited In Tal. Balk at 
(mean. range of al. 1997 
44) 

fish - lat 0.39 (0.3-0.78) mglkg ww trout‘(lat) from rivers Germany Hahn. 1990;=Clted In Tal. Balk et 
(mean. range) al. 1997 

fish - lat 0.33 (0:09- mg/kg (median, trout fat (fish fann) Germany Rlmkue and Well. 1993; Cited In 
1.06) range of 48) T88. Blflk 91 Bl. 1997 

fish - muscle 0.051 (0'.002- mglkg (medlan. fish muscle lromzeffiuent pond Germany Eaohke et al. 1994;vCIted in Tas. 
0.095) range of 13) Balk et al. 1997 
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‘musk nitro - xylene fish - muscle 0.008 (0.002- mglkg (median. fishmuscle from river Germany Esehke et al. .1994;-Cited in ifas. 
0.095) range of-9) Balk etal. 1997 

fish - muscle 0.015 (0.0015- mglkg ww carp muscle Japan Yamagishl at al. 1953; Cited in’ 
0.041) (n1edlan;..range» 

' 

Tas. Balk at al. 1997 
0131) 

fish - viscera 0.002 (0.0014- mglkg ww carp viscera Japan Yamagishl at al. 1983; Cited In 
0.14) (median-. range Tas. Balk at al. 1997 

0131) 

freshwater fish 0.2 ppm freshwater fish from'Tama River Yamaglshl et al.. 1981 cited In 
I 

lppen.!1994. . 

PEC (predator) 0.039 mg/kg rw - Netherlands Tea. Balleet"al;~1997 

PEC (soil) 0.29 mg/kgzdw Netherlands Netherlands Tas.~Balk etal. 1997 

PEC (water) 0.11 ugll Netherlands regional water Tas. 8alkAet;al,_1997 

sea water <0.00003 ug/I‘(med|an of belowsurfsee of sea North Sea Rlmkus _and'Wolf, 1993; Cited In 
30) Tes..Ball<wetval. 1997 

sea water 0.00017 ug/I (max of 30) below-surlace of sea North Sea Rlml_<_us'and Wolf. 1993; Cited In 
Tas..Ballr et al.1997 

sediment 0.0007. 0.001 uglg dw (n=2) rlver sedlment Germany Lach and Steffen. 1997: Cited In 
Rlmkus. 1999 

sedlment 0.0005. 0.0007 uglg dw ('n='2) river sedlment ‘ Germany Lach and Steffen. 1997;,Clted In 
. Rlmkus. 1999 

sediment 0.0022 uglg dw (‘n=1) river sedlment Germany ‘Lech and Stetten. 1997; Cited in 
Rlmkus. 1999 

sediment 
' 

0.0007 uglg dw‘(n=1) river sedlment Germany Lach and Steffen. 1997:.Cited ln 
Rlmkus, 1999 

sediment 0.0004. 0.0009 uglg dw (n.=_2) river sedlment Germany Lachandrsteflen. 1997; Cited In 
Rimkus. 1999 

sediment 263 nglkg sedlment -river Elbe n=1 Gemiany Blselli. 1997: Galemrann et al. 
1999a eltediln Rlrnlius at al. 1999 

sediment 185-296 ng/kg sedlment -river Elbeun=3 Germany Blsel|l;.1997; Gatermann et al. 
1999a cltedin Rlnilius et al. 1999 

sedlment 500:B00 ng./kg sedlment -sewage;pond.n-2 Gemiany Bleelll;'1997; Gatermann et al. 
. 

1999a olted‘In Rlrnkus et al. 1999 

sewage sludge 32.5 ug/kg dry mass ‘detected In one sewage sludge sampleronty HRGC ion trap MSIMS Switzerland Berset et al. 2000 
. n=10 

shellfish 0.121 mglkg lipid (n=1) shellfish -virom sewage pond - mussels - lipld -Germany Rlmkus and Wolf; Cltediln 
1.4% ‘ Rlmkus. 1999 
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‘musk niiro - xylene shellfish 0.0017-0.053 mg/kg vwv (n=9) ‘shellfish Japan Yemaglshl et al. 1983; Cited in 
Tea. Belk=et=al, 1997 

shellfish <0.01-0.02 mg/kg ‘lipid-(n=3) shellfish - from sea - blue mussels - Ilpld 1.7- North Sea G Rlmkus-andfiarunn. 1996; 
2.2% Rlmkuszandwolf. 1997; 1999; 

Cited in Rlmkus. 1999 

shellfish <0.01-0.01 mglkg lipid (n=4) shellfishm from sea - shrimp - llpld 0;9-1.0% North Sea-G Rlmkuszandrfimnn, 1996: 
Rlmkus and Wolf. 1997;-1999; 
Cited In Rlmkus. 1999‘ 

shellfish - lat 0.01 mglkg shrimp fat Gemiany Rlmkus and Wolf. 1995: Cited in 
Tes_..Balk‘etral_-. 1997 

sludge dl-0.114 uglg dw (1/9 >dI) municipal sewage sludge - 9 plants Germany Fooken eta‘l..1997: Cltedlin 
Rlmkue. 1999 

surface water 0.01 (dl-0.03) ugll (mean. river Gemiany Eschke et al, 1994; Cited In 
range of 23) Rlmkus. 1999 

surface-water 0.001:-0.003 ugll (median of river Germany Eschlte. 1996: Cited In Rlmkus. 
64) ‘1999 

surface water 0.01 (0.01- ugll (mean. river water Germany Eschke et el. 1994; Cited In Tas, 
0.03) rengelof 34 Balkietlal; 1997 

surface water 2 (<1-39) ugll (median. river water Gemtany Hahn. 1999; Cited In Tee. Balk 
range of 17) et al, 1997) 

surface water <1 -ng/I river water (Elbe) GCIPND Germany Gatermann etal. 1998. 1999a. 
cited In Rimkue et el. 1999 

surfacewater <1 ng/I river water (Elbe) GCIPND Germany Gatermann et el. 1998. 1999a 
cited In Rlmkue et el. 1999 

surface water <1 -2 ng/I river water (Elbe) GCIPND Germany Gatemiann at al. 1998, 1999a 
cited In Rimkue et al. 1999 

surface water <0.18 ugll (n=1) rivers. lakes and canals 
' 

Germany Heberer e1 al, 1999; Cited In 
Rlmkus. 1999 

surface water 0.0035 (0.0017- ugll-(median; river water Japan Yamaglshl et al, 1983: Cited in 
0.0023) range of‘ 18) Tes.,Balk et al, 1997 

surface water <0.01 ugIl'.(n=i31) river water Nethertands Bngekel et al, 1996;»Clted in Tas; 
Balk et al, 1997 

surface water <0.01 ugll (n=34) » river water Netherfands Bmekel et al, 1996: Cited in Tas. 
’ ' Balk etal. 1997 

surface water 0.00062 ugll (n=1) river Switzerland ‘Muller etal. 1996: Cited in 
Rlmkus. 1999 

suspended solids 0.008 (dl-0.046) uglg dw river SS Gemiany Fockenaet el..1997’.; Cltedlin 
(median. range Rlmkus, 1999 
of 13) 
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musk nitro - xylene suspendedsolids dl-0.014 uglg dw‘(range -surface water SS , 
Germany Fooken et al. 1997;'C|ted In 

of 13) 
‘ Rlmkue. 1999 

suspendedlsolids 1.0 mglkg (max of rlver-sediments Netherlands Bmekel at al. 1998:=Glted In Tea. 
14) 

Balk et al. 1997 

suspended solids <O;05‘ mglkg (median rlver sediments Netherlands Bmekel et al. 1996; Glted in Tas. 
of 14) Balk et al. 1997 

suspended solids <0.05 mglkg (n=14) rlversedlments Netherlands Bnrekel et al. 1998; clted In Tee. 
Balk et al. 1997 

wastevsater 0.5 ngll sewage effluent GCIPND Germany Gatermann et al. 1998. 1999a 
clted ln:Rlrnkue:et2a'l; 1999 

wasteweter <3 ngll sewage effluent GC‘/PND Germany Gatermann et al. 1998. 1999a 
clted lnRlrnkus etal. 1999' 

7 

waste water 2:3 ngll sewage effluent GCIPND Gemtany Gatermann et al. 1999. 1999a 
clted ln'Rlmkua etal. 1999 

waste water 10 ngll sewage-effluent ~ GC/PND Germany Gatemtann et al. 1998. 1999a 
cited In Rlmkus etel. 1999 

waste water 150 ngll? sewagelnlluent GCIPND 
' 

Germany Galermann et al. 1998, 1999a 
clted In Rlmkus et al. 1999 

waste water 2 ng/I‘ sewegelnfluent GCIPND Gennany Gmerrnann et al. 1998. 1999a 
clted In Rlmkus et al. 1999 

waste water effluent 22 ngll wastewater effluent Germany Hahn. 1993; Clted In Tas. Balk 
at al. 1997) 

waste water effluent '0.035-(0.025-: ugll (median: waste water effluent Japan Yamaglslilet al. 1983; Cltedin 

0.036) range of 18) Tee. Balk et'al3.»1997 — 

waste water effluent 1-5‘ ugll (n=3) mete water effluent Sweden Paxeus; Cited In Tas.;Balk:et~el. 
1997 

waste water influent 0;68.(0‘.09-1.7) ug/I (median. waste water influent Germany Eschke at al. 1994;.Clted‘ln»Tas. 

range of 19) Balk et al. 1997 

mstezwaler influent 53 ug/I (n=2) waste water lnfluent Germany Hahn. 1999: Glted in Tas. Balk 
at al, 1997) 

waster water effluent O'.034'.l.31 ug/l (mean) STP effluent Germany Eschke at al. 1994;vCited In 
Rlmkus; 1999 

wastenwater lnfluent 0.09-1.7 ugll (mean) STP lnfluent Germany Eechke et al. 1994: Cited In 
Rlmkust 1999- 

water water effluent 0.12 (0.03- -ug/I (median. wastelwater eflluent Germany Eschloe et al. 1994: Chad In Tee.
’ 

0.31) renge.ot»36) 
Balk etal. 1997 

tissue concentration - ~100 ppb ralnbowlrout exposed to 1 and 10 ugll musk GC/Mslanalysls Boleas etal. 1996 

rainbow trout xylene days 7. 14 and 21 \ 
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musk nitro - xylene ti&ue concentration - ~1500 ppb ralnbowfroutrexposed to 100 ugll musk-xylene GCIMS analysis _Bo'lease1 al. 1996 
rainbow trout days 21 

tissue concentration - ~1000 ppb rainbow trout exposed to 100 ugll muskixylene GCIMS analysis Boleas at al. 1996 
rainbow trout days Tand 14 

nadolol surface water <5 - 9 ngll river watervn= 24 GCIMS Germany Hirsch etal. 1996 

surface water med <5 ngll river water n= 24 GCIMS Germany I-ilrsclmet al. 1996 

surface water < 0.01 ugll surface water 
I 

Germany Temes. 1998- 

waste-water <25--v57 ng/l wastevvater n=25 WTP GCIMS Germany Hlrschef al. 1996 

waste water med 26 ng/I wastewater n=25 \IVTP GCIMS Germany Hlrschretlal. 1996 

waste water effluent 0.06 ugll (max) waste-water effluent Germany Temes. 1993 

nafcillin groundwater <0.02 ugll (n=37) HPLC ESI-MSIMS Germany Hirsch etal. 1999 

sewage effluent <0.02 ug/I sewage effluent li-IPLC-e'l'ectrospray-tandem-MS‘ Germany Hirsch. Ternes. Haberer. etal. 
1999 

surface water <0-.02’ ugll (n=14) HPLC-‘ES!-Msmils Germany Hirsch et al; 1999 

‘surface water <0.02 ugll rivers HPLC-electrospray-tandemMS‘ Germany Hirsch, Tamas. Habarar. et:al. 
1999 

waste water effluent <0.02 ugll (n=4) HPLC!ES|-MS/MS Gemtany Hlrschet al..1999 

naproxen sewage effluent max > 1 ngll 10 Brazilian STPs SPE GCIMS Brazil Sturnpf. Temes at al. 1999 

sewage effluent detected in sewage etiluentmr-=-18-STPs‘fnom 14 solid phase extraction. methylatlon Canada Matcalfe et al. 2000 
3/18» municipalities In Canadarcollected in 1998-1999 followed by’GCIMS analysis for 

acidicdnigs or dlrectanaiyses of 
neutral drugs by LCIESIIMSIMS: 

-sewage lniluerit detected in sewage lnfluent n=18 samples collected in 14 solldphase extraction. methylallon Canada Metcalfe at al. 2000 
16/18 Canadian STPs STPS followed by GC/Mszanalysisfor 

aoldlc drugs ordlrect analyses of 
neutral drugs by I-.C/ESIIMS/MS 

surfacewaler <0.005?to 0.4 ugll Siriversrand streams solid tphase extraction. GCIMS Germany Tamas. Stumpf etal. 1998 
analysis _ 

surfacezwatar 0.005 - 0..-1 ugll river water GCIMS Germany Temes at al. 1998 

surface-water 0.39 ugll (max) surface water Germany Tomes. 1998 

surface water <0.01 to 0.05 «ugll Paralba do Sol river SPE GCIMS Rio de Janie Stumpf. Tamas et-al. 1999 

‘waste water effluent -0.52 ugll (max) waste water effluent Gennany Temes, 1998 
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naproxen waste waterfnfiuent 0.6 ug/I 
, 

waste water lntluent Brazil‘ Stumpf etal. 1999; Cited in 
Daughtonand Temes. 1999 

nicotine waste water detectedtnot waste-water GO/MS us Garrison et al. 1976:-Cited in» 

quantified 
Daughton-and Tomes. 1999 

N-methylphenacetin groundwater (<5 -=470) ug/I Germany Heberer et al,, 1997 cited In 

V 

‘Stan and-Heberer. 1997 

surface water detected not Germany Stan and Herberer. 1997 
quantlfied 

nodoloi surface water <0.005 -0.009 ugll Germany‘ Hirsch et al. 1996.clted ln.Stan 
-and Heberer, 1997 

waste water <0.025*-'0;29 ug/I Germany Hirsch et al}1996 cited In Stan 
and Hebarer. 1997 

nonyiphenol fish up to_0.8 uglg in muscle. fish from River Alre ' GC/MS analysis UK Blackburn et a‘l..1999 
. BCF ~ 50 

sedimentconcentratlon 15 uglg dry weight Blngley on'RlveI: Alre GCIMS analysis UK Blackburn et al. 1999 

sediment concentration ‘>1 uglg dry weight Tees and‘Mersey estuaries GCIMS analysis UK Blackburn of al. 1999 

nonyiphenol final effluent 0£099 to_21 ug/I finalefliuent of 16 wastewater treatmenhplants Canada Bennie et al. 1998 

diethoxylate 

raw sewage 'Oi.26atoA24 ug/I raw sewage of 16 wastewater treatment plants Canada Bennie at al. 1998 

sludge 1.5 to»297 uglg dry vvelght sludge of 16wastewater treatment plants Canada Bennie et al. 1998 

nonyiphenol final effluent 0;072.t'o 26' ug/I finaleffluent of 16 wastewater treatrnentplants Canada Bennie et al. 1998 

ethoxylates 

raw sewage, 2.9~to 43' ug/I raw sewage of 16 wastewater treatment plants 
_ 

Canada ‘Bennie et al. 1998 

sludge 3:9 to 437 'ug/g dry weight sludgezof 16‘wastewater treatment plants Canada Bennie etal. 1998 

nonyiphenol/alkylphen surface water 6 to 11 ug/I River Mersey GCIMS analysts UK Biackbumet al. 1999 
ols; 

surface water 15 to 76 ug/I River Alre ac/Ms analysts UK ‘Blackburn et al. 1999 

surface water up to 76 ug/I Tees estuary GCIMS-analysts UK Blackburn etal. 1999 

waste water 0.1 ppm sewage effluent UK Whlte et al. 1994 cited in Crisp 
1 

.et al. 1998 

norethindrone waste water. 0.45 - 1.20 ug/I raw sewage TLCIGLC USA Tabak et al.1981 

waste water ave 0.83 ug/I raw sewage TLC/Gite’ USA Tabak et al. 1981 

waste water 0.26 - 1.01 ugll 
' 

.treated»efl'luent TLCIGLC USA Tabak et al. 1981 
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norethindrone waste water ave 0.60 ugll treated effluent TLCIGLC USA Tabak et al. 1981; 

norethindrone acetate waste water 0i15~- 0;-15 ugll raw sewage TLCIGLC USA Tabak et al. 1981 

waste water ave 0.27 ugll raw sewage TLC/GLC USA Tabak at al. 1981‘ 

waste water ave 0.2 ugll treated effluent TLC/GLC USA Tabak et al. 1981 

waste water 0.10=- 0.38 ug/l treated eflluenl TLCIGLC USA Tabak et al. 1981 

norethisterone drinking water <2 -<10 ng/I drinking water UK Aheme and Briggs. 1989 

-surface water <2 - 10 ngll reservoir UK Aheme and Briggs. 1989 

surface-water <10-17 ngll river UK Aheme and Briggs. 1989 

waste water effluent 8-20 ngll etiluent fromsedimentation tank Aheme and Briggs. 1989 

norethynodrel waste water 0.35 - o.a ugll raw sewage TLCIGLC UsA Tabak et al. 1931 

waste water ‘ave;0;54 ugll raw sewage TLCIGEC USA Tabak etal. 1981
‘ 

waste water ‘0.2-,1 - 0.66 ‘ugll treated effluent TLCIGLC 
V 

USA Tabak et ai. 1981 

waste water ave 0.38. ugll treated eftluent TLC/GLG USA Tabak et al. 1981 

ofloxecin surfacewater 0:05 ‘ugll surface water theoretical concentration Kummereret al.— 2000 

waste water 0.5 - 50 ugll hospital wastewater theoretical Kummereret al. 2000 

waste water 025 ugll municipal wastewater theoretical Kummerer _et ai. 2000 

o-hydroxyhippuric acid sewage effluent <0.01 ugll laveragelconc. In sewage effluent of an STP sci'rr|ty_:'hase extraction. GCIMS , Germany Temesystumpf etal. 1998' 
ana s 

sewage effluent <o.2 ugll sewage efiluent36 STP sorrdyglhase extraction. GC/MS Gemrany Temes'.:Stumpi etal. 1998' 
ana s 

sewage lntluent 6.8 ugll averageconc. in sewage Influent oi an STP soIid'£'hase extraction, GC/MS Gemrany Temes. Stumpf etal. 1998 
ana s 

surtace water bdl ug/l>('rnax) surface water 
0 

Germany Temes. 1998; Cited in Daughton 
and Terms. 1999 

waste water 6.8 + 2.4 ugll ave 6 day conc municipal STP GC/MS Gennany Ternes at al. 1998 

waste-water _ 
<0.1 ugll: ava'6vday'conc municipal STP GC/MS Germany Temesetal. 1998 

waste water effluent bdl ugll (max) waste water eflluent Germany Tomes. 1998;‘clted In Daughton 
and=Temes. 1999. 

waste-water effluent bdl ugll waste water effluent Germany Tomes et al, 1998; Cited in 
Daughton and Tomes. 1999 
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o-hydroxyhippuric acid waste water influent 8.8 ug/I waste water intiuent Gen'nany Tomes et at, 1998; Cited ‘in 
Daughton and’Temes. 1999 

oiestra concentration 656 mg/kg max conc.»inssiudge-amendedragricuiturai soii estimated . Aligood et al. 1997 

concentration 1282 mgll. max. conciln siudge (or 32,9/kg drywelgirt) estimated Aligood et ai. 1997 

concentration 0.29 mgll max. estimated s.w. conctor 90°/e of‘US estimated Aligood et al. 1997 
receiving streams under mean flow conditions 

concentration 100 g/kg max. sediment cone. for max=efi1uent of 1.0 mgli estimated Allgood et ai. 1997 
and TS = 10 mg/Land-olestrais 10% of 
solids. @ TSS=A100mg/Lioiestra wouidvbe 
about-10 mg/kg 

concentration 0 mg,/kg: max. steady-state-soil cone for iiquidoiestra estimated 1 year after application Allgood et ai. 1997 

concentration 39 mg/kg‘ max. steady-sta'te:soii cone for solidiolestra estimated Aligood et ai. 1997 

concentration 1 mg_Il nationwide average municipal etiiuent based on estimated Aligood etai. 1997 
thneetreatment types-(4% primary. 2-1% trickling 
filter, 75% activated sludge 

concentration 2.7 mg/l‘. primary treetedwastewater estimated Aiigood=et ai. 1997 

concentration 0.43 mg/L secondary treated wastewater estimated Aiigcod et ai. 1997 

waste water 4.9 mg/L max conc wastewater estimated Aiigoodet ai. 1997 

oral contraceptive surface water <0;2 ug/I river 
K 

Aheme and English. 1985; 
Cited in Hailingsorensen et al. 
1998 

waste water ettiuent <0.1 ug/I waste water eftiuent Aheme and English, 1985: 
Cited in Hailing-Sorensen et ai, 
1998 

oxaciliin ‘ground water <0.02 ug/I (n=37) HPLC ESI-MSIMS Germany Hirsch et al. 1999 

sewage efiiuent <0;02 ug/I -sewage effluent HPLC-electrospray-tandem-MS Germany Hirsch. Temes. Haberer. et al. 
1999 

surface water <0.02 ug/I (n-14) ‘HPLC Esl-MSIMS Germany Hirsch et at. 1999 

surfacewater <0.02 ug/I rivers HPLC-eiectrosprayy-tandem-MS Germany Hirsch. Ternes. Haberer. et al. 
1999 

waste water eitiuent <0-.02 ug/I (n=4) HPLC-ESI-MSIMS Germany Hirsch et al. 1999 

oxytetmcycline ground watef <O;05 U9/I (n=37) HPLC ESFMS/Ms Germany HIIBNI 31 El. 

PEG 0:016 ug/I predictedrconc in water at sedimentconc of Smith and Semueisen;Cited in 
10.9 uglg Hailingosorensen ettai.,2000 
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oxytetracycline PEC 0.11 ugll predicted cone in water atzsediment cone of 285 Smith and-Samuelsen_;Clted In 
u_g(g Halllng-Sorensen at al. 2000 

PIECsw 0.07 mgll- surfacewater near fish fann -continuous calwlated Montforts at al. 1999' 

_ 

treatment; no degradatlomwlth STP 
PIECsw 0.15 mgll surfacewater near fish farm - continuous calculated Montforta at ‘al. 1999 

treatment; no STP 
P|ECsw 0.003 mgll surface water near fsh farm - continuous calculated Montforts et al. 1999 

treatment; ready blodegrdation: with STP 
P|ECsw 75 mg/I surface water near fish farm - no treatment; no calculated Montforts etal. 1999 

STP 
P|ECsw 0.01-7 mgll surface water near fish farm - occasional calculated Montforts etal. 1999 

treatment; ready blodegrdatlon; with STP 
PlECsw 0.49 mg/I surface water near fish farm - occasional calculated Montforts etal. 1999 

treatment: no degradation; with -STP 

PlECsw 1.005 mg/I surface water near fish farm - occasional calculated Montforts-etxal. 1999. 
treatment: no STP 

sediment 285 uglg sediment -‘fish fann use Samuelsenet al. 1992a; Citedin 
Hailing-sorensen et al. 1998 

sediment 0.1-11 uglg sediment - fish fann i use Blorkiandiet al. 1990: 1991 ; 

Coyne et al. 1995; Poliquenet 
al.; 1993.: Weston. at al. 1994: 
Kerry et al. 1995b: Cited in 
Hailing-sorarisen et al. 1998 

sediment 0.1-4.9 mglkg dw s‘edl'rnenl‘- fish fammise Jacobean and Bergllnd. 1988: 
Cited in Hailing-Sorensen et al. 
1998 

sewa_ge.aftluent <o.o5 ug/I sewage ellluent HPL(>electmspray-tandem-Ms Germany Hirsch. Tomes. Haberer. et al. 
1999 

surface water <0.05 ugll (n=.1'4) HPLC?ESl-MSIMS Germany‘ Hirsch et al. 1999 

surface water <0.05 ugll rivers HPLC-electrospray-tandem-MS Gemtany Hirsch. Temes. Haberer. et al. 
1999 

waste water effluent <0.05 ugll (n-=5) HPLC ESliMSIMS Germany Hirsch et al. 1999 

penicillin drinking water 10 ngll drlnkingweter GC/MS England Richardson and Bowron, 1985 

surface water <25 ng/I river water GCIMS England Richardson and Bowron. 1985 

penicillin G‘ groundwater <0.02 ugll (n=37) HPLC ESl'-MS/MS Gennany Hirsch at al. 1999 

sewage efnuem <0.02 ugll sewage effluent HPLC-electrospray-tandem-MS Gemnny . Irsch. Temes-..l-laberer. et al. 
1999 
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ch em 1’ cal descriptor value units test matrix method/parameters country reference 

penicillin G surface water <0:02' ugll (n=14) HPLC ESI-MSlMS' Germany Hirsch el al. 1999 

surface wafer <0.02 ugll rlvers 
‘ HPLC-electrcspray’-landem-MS Gemnany Hirsch. Temes, Haberer. at al. 

1999 

waste water effluent <0:02 ugll (I134) HPLC ESIJ-MSIMS Gennany Hirsch el al. 1999 

penicillin v ground water <o~.o2 ugll (n=37) HPLC ESI-MS/MS Germany Hirsch at al. 1999 

sewageeflluent <0.02 ugll sewage eflluenl HPLC-eleclrospray’-tandem-MS Gemany Hlrsch, Temes. Habererrel-alL 
1999 

surface water <0.02 ug/I (n=14) HPLC Esl-MSIMS Germany Hirsch el al. 1999 

surface water <0.02 ugll rlvers HPLC-eleclrospray-landem-MS Germany Hirsch. Tamas. Haberer. el al. 
1999 

wasle=water«emuenl <0.02 ;ugIl (n=4) 
_ 

HPLC ESI-MSIMS Germany Hirsch el al. -1999 

penloxifylin 
‘ 

sewage eflluenl detecledin sewa_ge~eflluent n= 18-STPs from 14 Canada Metcalfa efal. 2000 
4/18 munlclpalifles In Canada collected in 1998-1999 

sewage inlluenl delecled in sewage Influenl n=18 samples‘ collected in" 14 -solld phase exlracllon. melhylatlon Canada Mefcalfe el-al, 2000 
0/18 Canad|an'STPs‘ST;PS followadiby GCIMS analysis for 

acldlc drugscr dlrectranalyses of 
neutral drugs by LCIESI/MSIMS 

surface water max’190 ‘ng/I river water GCIMS Germany sachet elal. 1998 

surface water maxa260 ng/I _ 
river water GC/MS Gemaany Sacher elal. 1998 

phenacetin surface water <20 ng/I river water GC/MS Germany Sacher etial. 1998 

surface water <20 ngll 
_ 

rlver water GCIMS Gemwany Sacher elal; 1998 

phenazone groundwaler <10 - 1250 ug/l Germany Hebereret al.. 1997 cited In 
Stan-and‘Heberer. 1997 

sewage effluent de1ecled:l'n sewage effluent n=:‘18;STPsjfrom‘ 14 
_ 

Canada Metcalfe etal. 2000 
0/18 munlclpafnles In Canada collected ln'1998-1999 

sewage lnlluenl defected In: sewage lnlluenl‘n=18»samples collected In 14 solld phase extrac1lon,sme1hyl'atlon Canada Melcalfe et al.2000 
0/18 Canadlan STPs STPS followed by GCIMS analyslsffcr 

acldlc drugs or direct analyses of 
neutral drugs by‘LCIESIIMSIMS 

surface water detected not 
_ 

Germany‘ Stan and Herberer. 1997 
quantified 

surface water <25 ngll :rlver.waler GC/Ms Germany sachet el al. 1993 

surface water max 370 ngll 
I 

-rlver water‘ ' GGIMS Germany sachet of al. 1998 
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chemical descriptor value units test matrix method/parameters’ country reference 

phenobarbital ground water detected ground water plume-- 21 yrs-old -waste from USA, Florida Eckel et at; 1993;«Clted In 
hospital Iandfllled in 1968-1969 Halllng-Sorensen et al. 1998 

phensuximide ground water detected ground water plume - 21 yrs old - wasterfrom USA. Florida Eckel et al. 1993; Cltedin 
hospital‘lendfiIl'ed In 1968-1969 Halllngsorensen et al, 1998 

phenylpropionic acid waste-water detected not wastewater GCIMS US Garrison et at. 1976: Cited in 
quantified Daughton and Temes. 1999 

phenylsalicylate sewageefiluent max 0.02 ug/I max value sewage effluent <n=s82=trom 49:STP solldwglhase extractlon. GC/MS ‘Gemlany Temes, Stumpt etal. 1998 
ena s 

surface water <O.D1 ug/I 18 rivers n=31< GC/MS Germany Tomes et at. 1998 

surface water <0.010 ug/I eonc<ln 16 rivers and streams n-=31 soIld~:'hese extraction. GCIMS Gemtany Temes. Stumpf etal. 1998 
=ena s-, 

waste water max 0.02 ug/I STP discharges GC/MS Germany Ternes et el. 1998 

plvmecilllnam PEC 0.059 ngll calculated based on use data - degrad Europe Halllng-Sorensen etlal. 2000 
considered (mecllllnam data) 

PECmax 7.0 ngll 

. 

calculated based on use data (meciltlnam data) Europe Halllng-S'orensen.et;a‘l. 2000 

platlnum hospiteleffluents <10 to 601 ngll hospital eflluents 

‘ 

Gemtany Kummerer. Helmets, et at. 1999 

pregnanedlol waste water ave 8.83 ug/I raw sewage TLCIGLC USA Tabak et el. 1981 

waste water 104 - 12.66‘ ug/I raw sewage TLC/GLC USA Tebak et at. 1981- 

waste water 0.47-9:00 ug/I treated effluent TLC/GLC USA Tebak et el. 1981 

waste water ave 4.08 ug/I treated etlluent TLC/GLC USA Tabek et el. 1931 

progesterone wastewater 0.00 -0.02 ug/I raw sewage TLC/GLC USA Tabak et el. 1981 

waste water ave 0.01 ug/I raw sewage TLCIGLC USA Tebek et al. 1981 

waste water ave <0.01 ug/I treated ellluent TLCIGLC USA. Tabeket al. 1981 

waste water 0.00=- 0:01 ug/I treated eflluent TLCIGLC USA Tebek et at. 1981 

propanolot surface water 0259 ug/I (max) surface water Germany Temes. 1998- 

waste water emuent 0.29 ug/I (max) waste water eflluent Gemrany Temes, 1998 

propancprolol surface water <0.003 -0098 ug/l Germany Hirsch et al. 1996 cited lnstan 
. 

’ 

and Heberer. 1997 

surface water <3 - 98 ngll .rlver water n= 24 GC/MS Gennany Hlrschzet-el. 1998 

surface water med 7 ng/l wastewater n=25‘WTP GC/MS Gemnany Hlrschlel al. 1998 
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ch em 1‘ cal descriptor value units test matrix method/parameters country reference 

propanoprolol‘, waste water <0.025 - 0.29 ug/I Germany Hirsch et at. 1996 clted In Stan 
and Heberer. 1997 

waste water med 168 ngll wastewater n=25 W'lTP GC/MS“ Germany " Hirsch at al. 1996 

waste water max 286 ngll wastewater n=25 WTP GC‘/MS Germany Hirsch at al. 1996 

propiphenazone groundwater nd - 1485 ugll Gemrany Heberer et aI.,~1997 clted In 
Stan and Heberer, 1997 

surface water <0.005 - 0.350 ugll Germany Stantand Herberer. 1997 

waste water up to 1.90 ug/I Germany Stantand Herberer. 1997 

propylphenazone ground water 4 mgIm|‘(max)t ground water downegradiantrcfglandflll Denmark Holmetzal. 1995; Cltediin 
Halttng-Sorensen'et'aI. 1998 

landfill Ieachate 0.3-4 mg/I landfill leachate Germany Holm etal. 1995; Cltedéln 
. Daughtoneand‘Temes. 1999 

‘surface water prevalent surface water-- Berlin Germany Heberer et al. 1998:>,Clted In 
Daughtcn.and'Temes. 1999 

roxithromycin groundwater <0.02 ug/I (n.=59) HPLC-ESI-MSIMS Gemrany Htrschet al. 1999 

-sewage effluent max _1.0 ug/I sewage effluent HPLC-electrcspray-tandem-MS‘ Gemrany Hirsch-. Ternes-..Haberer. et al. 
' 1999* 

surface water <0.02-0.56 ugIl'(range of 52) HPLC-IESI-MSIMS Gemrany Hlrsch et al. 1999 

surface water 0.20 95th ‘lsile (n=14) ti-lPLC~EsI-MSIMS Germany Hirsch et al. 1999 

surface water max 0.56 uglli rivers HPLC‘-etectrospray-tandem-MS Germany Hirsch. Temes. Haberer. et al. 
1999 

waste water effluent 0.68 ('<0.02- ugI|r(medlan. HPLC:ESl-MSIM8 Gemrany Hlrsdmetzal. 1999 
1.0) range of 10) 

waste water effluent 0.80 ug/It(90th %|le of HPLCESI-MS/MS Germany Hirsch et-el. 1999 
10)

- 

saccharin waste water detected not wastewater GGIMS US Garrison et al. 1976;‘Cited In 
quantlfied Daughton and Tomes. 1999 

salbutamol surface water nd ugll 
‘ Germany 'H1rachet.aIi 1996 cited lnrstan 

andtfleberer. 1997 

surface water <5 ng/I rlver water n= 24 GCIMS Gemtany Hirsch et-at: 1996 

surface water 0.035 ugll (max) rivers and streams Germany Temes. 1998' 

surface water 0:035 ug/I (max) surface water Gennany Temes. 1998 

waste water <0.025 - 0.17" ugll Germany Hirsch etal. 1996 cited lnlstan 
=andEHeberer. 1997 
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ch em ical descriptor value units test matrix meth od/param eters country reference 

selbutamol ‘waste water med 48: max .ng/l wastewater n=25‘WTP GCIMS Germany Hlrsch’et;a'l. 1996 
174 

waste water effluent 0.17 ugll (max) -sewage effluent Germany Temes-. 1998 

waste water lntluent 0.017 
_ 
ugll (max) waste waterlntluent Germany Temes. 1998' 

salicylic acid PEC 7.58 mgll surtaoe water - 0°/oremoval rate EU method Gemtany Henschel et al, 1997 

PEG 7.58 mgll surfaoewater - 0% removal rate EU method Gemtany Henschelfet at. 199.7 

PEG 0.38 mgll surface water - 95% -removal rate EU method Germany Henschel-et al. 1997 

PEC 0.38 mg]! surface water ~ 95%;removal rate EU method Germany Henschel et al. 1997 

sewage eftluent detected In sewage efiluent n= 18 S'l?Ps from 14 solld phase extractlon. methylatlon Canada Metcalfe et al. 2000 
6/18 munlclpalltiesiln Canada collected in 1998-1999 followed by GCINIS analysis for 

acldirrdrugs or dlrectanatyses of 
neutral drugs by LCIESIIMSIMS _ 

sewage effluent detected In sewage etiluent n= 18 STPs from 14 sol|d~phase extraction. methylatlon Canada Metcalfe et al. 2000 
6/18 munlcipalltlesiln Canada collected ln 1998-1999 followed by GCIMS analysts for 

acldlc-dnrgs-or<dl'rect*anatyses ct 
neutraldrugs by LCIESI/MSIMS 

sewage effluent <0.02 ugll average conc—. ln sewage-eilluent of an STP solid phase extractlon. GCIMS Germany Temes. Stumpf etal. 1998 
analysts 

sewage eflluent <0.02 ugll average oonc.=l'n sewage efiluent of an STP solld phase extraction. GCIMS Germany Temes. Stumpfetal. 1998 
anatyslsv 

sewagevetlluent max 0.14 ugll sewage effluent 36 STP solid phase extractlon. GCIMS Gemrany ‘Temes. Stumpf etal. 1998 
anatysls 

sewage etlluent max 0.14 ugll sewage effluent 36 STP solid phase extraction. GCIMS Gemtany Tomes. Stumpf etal. 1998 
analysis 

sewage lnfluent detected "129" sewage lntluent n=18 samples collected ln>14 solid phase extractlon, methylatlon Canada Metcalfe et al. 2000 
samples Canadlan.»STP‘s~STPS followed l7y‘GC/MS analysts for 

acidic dnrgs or dlrect analyses of 
neutral drugstby LCIESIIMSIMS 

sewagelnlluent detected Intall sewagellnttuent n=18 samplescollected in 14 solid phase extractlon. methylatlon Canada Metcalfe et al. 2000 
samples Canadlan‘STPs~Sfl’PS followed by GCIMS analysis for 

acidic dnrgs or dlrect analyses of 
neutral drugs by<LCIESlIMSlMS 

sewage intluent 54 ugll average conc. lnsewage iniluent of an STP solid phase extraction. GCIMS Germany Temes, Stumptetal. 1998 ' 

analysts 

sewage lnfluent 54 ugll 
( 

average conc. lrrsewage lntluent-of-an STP solid phase extraction. GCIMS Germany Temes. Stum_pf.etel. 1998 
analysts 
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saiicylicacid STP discharge amount 8.64 (055- kg/d (mean. disohargeaamountzmeasured on 7 different days, GC-MS USA. Kansa Hignite and Azemoff. 1977 
28.69) range of 7) 

STP discharge amount 8.64‘ (0.55'- kgld (mean, dischargeamount measured on 7 different days GC-MS‘ USA. Kansa Hignite and Azamoff. 1977 
28.69) range of ‘7) 

STP intake amount 90% higher than 
( 

G0-MS‘ USA. Kanse Hignlte and.Azam'otf, 1977 
discharge 
amount In 
eifiuent 

STP "intake amount 90% ‘higher than GG-‘MS . USA. Kansa Hignite and Azarnoif. 1977 
discharge 
-amount in 
affluent 

surface water <0.01 to 0.14 ugll concantrion in Rhine near Malnz, Jan 96 to‘Nov solid phase extraction. GCIMS Germany Temes. Stumpf etal. 1998 
96. analysis 

surface water <0.01 to 0.14 ug'Ii concentrion in Rhine near Mainz. Jan 96 to Nov solid phase extraction. GGMS Gamwany Temes. Stumpf etal. 1998 
96. analysis 

suriace water 0.005 - 0.14 ugll river water GCIMS Germany 1'_emes et at. 1998 

surface water 0.005 - 0.14 ugli river water GCIMS Germany Tamas at at. 1998 

surfaceiweter‘ 4.1 ug/i (max) surface water Germany Tomes. 1998 

-surface water 4.1 ugli (max) surface water Gemmany Tamas. 1998' 

waste water <0.02 ugll ave 6 day who municipal STP GCIMS Gemiany Tamas et at; 1998 

waste water <0.02 ug/i ave 6 day concvmunicipel STP GCIMS Germany Tamas et'e|. 1998 

waste water 54 + 8 ug/I‘ ave 6 day ccncrmunicipai STP GCIMS Germany Temeset-ei. 1998 

waste water 54 + 8 ugril ave 6 day who municipal STP GCIMS Germany Tamas-at ai. 1998 

waste water detected not wastewater GCIMS US Garrison at at. 1976; Cited in 

quantified Daughton and Terms. 1999 

v_~aste.wat_er detected not wastawater GCIMS US Garrison at at. 1976; Cited in 
quantified Daughton and Tamas. 1999 

waste water efiiuent 0.14; ug/I (max) waste watereffiuent» Gemteny Tamas. 1998 

westewater effluent 0:5‘ ug/I waste water effluent Germany Temes.et=a'l; 1998 

waste water efituent 0:5‘ ugll waste water efiiuent 
' Gemiany Tamas at ai; 1998- 

waste water ettiuent 0.14 ugli (max) waste water affluent Germany Tamas. 1998 

waste waterinfiuent -55 ug/i waste water intluent‘ Germany Tomes at at. 1998‘ 
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chemical descriptor value units test matrix method/parameters country reference 

salicylic acid waste water influent 55 ug/I waste water influent Germany Tamas at al, 1998 

waster water effluent 28.79 (1 ;B3- ugll (mean. conc inleflluentmeaeured on 7 different days GC-MS USA. Kansa Hignite and Azamoff. 1977 

» 

95.62) range of 7) _ 

» waster water effluent 28.79 (1 .83- ugll (mean, conc |n.efiluent=measured on Tdifferent days GC-MS USA. Kansa Hlgntte and Azamofl‘. 1977 
' 

95.62)" range of T) ‘ 

sulfamethazine ground water <0:02-0.16 ugll (range of 59) HPLC’Esl-MSIMS Germany Hirsch et el. 1999 

sewage effluent 40.02‘ ug/I sewage effluent HPLC-electrospray-tandem-MS Germany Hirsch. Temes. Haberer. et al. 
1999 

surface water <0.02» ug/I (n=52) HPLCiESl-MSMS Germany Hirsch et al. 1999 

waste water affluent <0'.05 ugll (n=10) HPLCEESI-MSIMS Germany Hirsch et el. 1999 

sulfamethoxazola groundwater <0'.02-0.47 ugll (range of 59) HPLClESl',-MS/MS‘ Germany Hirsch at al. 1999 

sewage effluent max.2.0 ug/I » sewage effluent» HPLC-electrospray-tandem-MS Germany Hirsch. Temes. Haberar. et al. 
1999 

surfaeewafer 1 ugll river field desorpt|on:MS and HPLC Wattslettal. 1983; Cited in 
‘ Hailing-Soreneenveflal. 1998 

surface water --.1 ugll river water’ GCIMS England Richardson and Bawron. 1985 

surface water ~1 vugll Germany Watts at al. 1983 cltedln Stan 
V and Heberer. 1991 

surface water 0.14 -95th %lle (n=14) HPLC ESI-MS/MS Germany Hlrschretgal. 1999 

surfacewater 0:03 (<0.02- ugll (median. HPLC E5‘-M3/M5‘ Germany Hifschrel 8|. 1999 
0.48) range of :52) 

surfacewater max 0.48 ugll t rivers HPLC-efecfrospray-tandem-MS Gemaany Hirsch. Ternesv.,Haberer. at al. 
1999 

‘ 

waste water effluent 0.40 (<0.02- ug/l;(medlan. -HPLC ESI-MS/MS Germany , Hirschletlal. 1999 
2.0) rangezof 10) — 

: 

waste water effluent 0.9 ug/l'(90th %ile of HPLC ESI-MSIMS Germany Hirsch at-al. 1999 
10) 

sulfonamides ground water 5 mglml (max) ground water down gradient of landfill Denmark Hotm at-al. 1995;lClted in 
(various) - Hailing-Soreneen et al, 1998 

landfill leachate 0.04-8.47 mgll landfill leachate Germany Holm etal. 1995;'Clt_ed ln 
' Deughton end‘Temee. 1999 

lerbutaline‘ surface water «does -0.009 ug/I Germany Hirsch-etsal. 1993 oltod In stun 
and.Heberer. 1991 

surface water < 0.01 ug/l surface water Gemrany Temea. 1993‘ 
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terbutetine waste water <0:O2_5 -10.115 ug/I Germany Hirsch at al. 1996 

waste water effluent 0.12 ugll (max) waste water effluent Germany Temes; 1998 

testosterone feces detected chicken manure ' 
Shore et at, 1988;Cl1edtln 
I-telling-Sorensen at alg. 1998 

raw sewage 0:6-1.1 nmolll rawisewage Israel Shore etal. 1998: Clted In‘ 
I-lalllng-Sorensen etal. 1998 

waste water ave 0.02 ug‘/I rawsewage TLCIGLC USA Tahak et al. 1981 

waste water 0:00‘-0:03‘ ugll rawsewage TLCIGLC USA Tabak at al. 1981 

waste water O;O0-- 0:02 ug/I treated effluent TLCIGLC USA Tabaktetgal. 1981 

waste water ave=<0:01 ug/I treated effluent TLCIGLC USA Tabak etal. 1981 

_tetrabromo-o-cresol sewage effluent max,0.03O ug/I maxvalue sewage effluent‘ n.= 82 from 49 STP._ solldwghase extraction, GCIMS Germany Temes.-Stumpf etal. 1998' 
ana s 

surface water max 0;O15 ug/I 16 rlversn.=31 GC/MS‘ Gerrnanry Temes etzal. 1998 

wastewater max-0:93 ug/I STP discharges GCIMS Gemtany Temes e't.a'|. 1998 

tetracycline. ground water <0.05 ug/I (n=37) HPLC.ESI-MSIMS Gemtany Hirsch etal. 1999 

sewage effluent, <0.05 ugll sewage effluent HPLC-electrospray-tandem-MS Germany ‘I1-l9lr;9ch.'Ternes. Haberer. at-al; 

surface water 1 ug/I rlver flelddescrptlon MS»and HPLC Watts et al. 1983; Cited In 
I 

Halllngsorensen at at. 1993 

surface water ~1 ugll river water GC/MS England Rlchardscnand Bawron. 1985 

surface water ~1 ug/I 

B 
Germany Watts at al. 1983 cited in Stan 

and Heberer. 1997 

surface water <0,05 =ug/I (n=14) HPLCZESI-MS/MS Germany Hirsch et al. 1999 

waste water effluent <0.05 -ugll (n=.5) HPLC ESI-MSIMS Gemtany Hirsch at al. 1999 

theophylline surface water 1' ~ug/I river f'leld.desorptlon-MS and HPLC Watts et al, 1983: Cltedln 
Halllngsorensen-et at. 1998 

surface water ~1 tug/I river water GCIMS -England Richardson and 1985 

surface water ~1 ugll Gemrany Watts et al. 1983 clted<ln Stan 
' and Heberer. 1997 

tlmolol ‘surface water <0.003 -0.010 ug/I rlver water n- 24 GCIMS Germany at at. 1998 

surface water 0.01 ugll (max) surface water Germany Tamas. 1998 
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chemical descriptor valu e. units test matrix method/parameters country - reference 

timolol wastewater <0.025 - 0.069 ug/I wastewater‘n=25 WTP GCIMS Germany Hirschat al. 1996 

wastevvvater-effluent 0.07 ug/I (max) waste water etfluent Germany Tamas. 1998 

toltenamicmcid sewage effluent max > 1 ngll 10 Brazlllan $TPs SPEIGC/MS Brazll Stumpf. Temes et al. 1999 

surface water < 0.01 ug/I surface water Germany Temesv, 1998 

waste watereftluent < 0.05 ug/I vmste water effluent Germany Temes, 1998 

waste water lntluent 1.6" ug/I waste waterilnfluent Brazll Stumpf et al. 1999;=C|ted in
‘ 

Daughton and Ternes. 1999 

tn‘cIosan surface water 0.05-0:15 ugll surface water 
’ 

Oklmura and Nlshikawa. 1996': 
Cited In Daughton and Temes. 
1999 

trimethoprim .ground water <0-.02 ug/I (range of 59) HPLC=ES|-MSIMS Gemrany Hlrsdr et al. 1999 

PEC 110 ngll calculated based on use data - degrad Europe I-lalllng-Soreneen et al. 2000 
considered 

PECmax 170 ng/I calculated basedon use data; no degradation Europe Hailing-Sorensen et al. 2000 

-sewage emuent max 0:66 ug/I sewage effluent HPLC-electrospray-tandem-MS Germany Hirsch. Ternes. Haberer. et al‘. 
1999 

surface-water <0;05‘-0.2 ug/I (range of 52) HPLCIESI-MSIMS Germany Hirsch et al. 1999 

surface water 0;09 95th Valle (n=14) HPLC»ESI-MSIMS Germany Hirsch et al. 1999 

surface-water max 02 ug/I rivers HPLC-etectroepray-tandem-MS Germany . rsch. Tamas, Habeter. et al; 
1999 

waste water emuent 6.2 ug/I (90th %iIe of HPLC ESI:-MSIMS Germany Hirsch et al. 1999 
10) 

waste water effluent 0.32 (<0.02- ug/I (median. HPLC ESI-MSIMS' Germany Hirsch at al. 1999 
0.66) rangegot 10) 
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Table I 0: Summary of Effects Data 

chemical data type descriptor value units test matrix method/parameters reference
' 

(-)-Iimonene effect teratogenlcity- chicks OTD 1 M chlck.embryos.3rd'd'ay devel 
.4 

inject suprablastodermlcally single Abramovicl and Rachmuth-Rolzman, 

_ 

dO3e,dl§3°Wed1|h;0l|V3 oll 1983 
(r+)-limoynene effect teratogeniclty- chicks OTD 1 M chlckembryoszard daydevel Injectrsuprablastodermlcally single Abramovlct and Rachmuth-Roizman. 

dose diasolvedvlntollve on 1983 

[S,S]-EDDS acute effects=.- aquatic» EC50 0.29 vmgll Algae Chlorella vulgarls OECD 201 .Iawors'ka.et-al, 1999 

acute effects - aquatic EC50 >100 .mg/I- Algae Selenestrum short term photosynthesis lnhlbltlon Jaworskaretal, 1999 
coprtcomutum test 

acute effects - aquatic EC50 >1000 =mg/I‘ daphnla -‘lmmoblllzatlon OECD202. Jaworskaetal. 1,999 

acute effects - aquatic LC50 >1ooo 'mgII fish - Brachydanlo rerlo; .96 hr OECD 2015 Jaworska et al, 1999 

acute effects - EC50 >1000 mglkg plant - A. satlva OECD 208- Jaworska etal. 1999 
terrestrial soil 

acute effects - EC50 833 mglkgv plant -Lesculentum OECD‘208 Jaworskaietiel. ‘1999 

terrestrial soil 

acute effects - EC50 219 mg/kg plant -L. satlva OECD208 Jaworskaet-al; 1999 
terrestrial soil 

acute effects - LC50 115 mg/kg earthworm - 14‘d OECD-207 Jaworska etal. 1999 
terrestrial - soil 

chelation NOEC see paper Jaworske et~al;'1999 

subchronlc effects-- NOEC 0.125 mgll Algae Chlorella vulgarls. OECD 201 Jaworske etal. 1999 
aquatic 
subchronlc effects - NOEC 32 mgn daphnla--e21 d similar to.OEcD 202 Jaworaka et al, 1999 
aquatic 
subchronlc effects~- NOEC 81 mg/l fish - Brachydanlo rerlo;.21 d OECD 210 Jaworska et al, 1999 
aquatic 

4-aminomusk xyIene- acute effects - aquatlc EC50 0.25 ug/I custacean - daphnla Behectl etal, 1998; Cited In Daughton 
(musknitro and‘Temes. 1999 
metabolite) 

acute effects - aquatlc EC50 -eoaphnla magna 0.25 ug/I 

acetaminophen acute effects - aquatlc ‘EC50 134 mg/I algae OECD 201: 72’ h I-lenschellet al, 1997 

acute effects - aquatlc EC50 650 mgll bacterlan Iumlnescanoe DlNguldellne 38412 L34; 30 mln Henechel et al, 1997 

acute effects - aquatic EC50 112 mgll cllletes - Tetrahymena OECD draft; 48h l-tenschel et al, 1997 
pyrlformls 

acutereffects - aquatlc Ecso 0.127-0:90 mM crustacean.--daphnla - Llllua et al, 1995; cited ln Daughton 
Immobilization and Temes. 1999 

-acute effects -aquatic EC50 136 mgll Daphnla -24 Meet us EPA, 1999;Clted1in Stuar- 
Laurldsen:et~al; 2000 
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acetaminophen acute effects - aquatic EC50 9.2 mg/I Daphnla--=48.h test US EPA. 1999; Cited’invStuer- 
Laurldsen=et«ai;.2000 

acute effects - aquatic EC50 50 mgll daphnia - immobilization OECD 202 l.-lenschei et al. 1997 
acute effects - aquatic EC5o 378 mgll frsh=- zebrafish - mortality fish embryo test, 48h (Schulte and Henschei at al. 1997 

Nagei, 1994) 
acuteeflects - aquatic EC50 920 mgll fish - zebra=flsh - pulse rate fish embryo test reduction in pulse rate» Henschel et al. 1997 

>._=‘=40% is lethailty*(Scfrulte and 
Nagel. 1994) 

acute effects - aquatic EC50 19 mgll fish;celIe in vitro bluegill sunfish cells in culture - cytotox Henschelet al. 1997 
g 

and lnhib of profit 
acute effects - aquatic LC50 29.8 mgll S. proboscideu - 24 h test US EPA. 1999; cited in.Stuer- 

Lauridsen et al. 2000 
all<yIphenoi- estrogenlc effects fish sewage effluent Purdom et al. 1994 cited in Crisp et al. 
polyethoxyiatest(APE) 1998 
aluminum effect chronic-.toxicit_y - IPCS. 1997 cited in Aluminum in Drugs 

mammalslhuman by'N_DMAC-and CCTFA. January‘19, 
2000 

effect L050 -oral 222 to 980 mg/kg mammalian IPCS. 1997 cited In Aluml'num-«in Drugs 
bw by NDMA'C:and‘cCTFA. January '19, 

2000 
amitriptyline acute effects - aquatic EC50 5.0 mgll crustacean.-zdapltnia Llllue et al. 1995: Cited in Hailing- 

Sorensen et al. 1998 
ampicillln antiblotlcreslstance >100 mg/I sedimentsbacterla - Vlbrio growth rate Sandaa et al. 1992; Cited In Hailing- 

harveyi Sorensen et al,1998 
amprciium antimicrobial effects- NEL 204 uglg nitrifying bacteria in manure Waman, 1980; Cltedin Hailing- 

manure Sorensen et al. 1998 
ASA acute effects - aquatic EC50 0.9-8.2 mt»/I crusface'an«-«daphnla-- Lillue et al. 1995; cited in Daughton 

immobilization . and Temes. 1999 
subchronlc effects - EC50 8.1‘-68 mgll Daphnla - 21 d-study reproduction us EPA. 1999; Cltedln Stuar- 
aquatic Lauridsenetal. 2000 

aureomycin antimicrobial effects NEL 22.5 ug/g nitrifying bacteria in manure Waman. 1980; cltedln Hailing- 
manure Sorensen et al. 2000 

bacitracin acute effect - aquatic L050 34 mgn Anemia eallna 24 h Mlciore et al 1997 Cited in Hailing- 
Soreneen et al 1998 

acute effect - aquatic Lcso 2-1.8 mgll Anemia eaiina.-18h Miclore at al 1997 Cited In Hailing- 
sorensen et al. 1998 

acute effect - aquatic LC50 30 mgll Daphnla 48 h Mlclore et al. 1997 Cited in Hailing- 
_ 

sorensen et al. 1998 
acute effect - aquatic LC5O 126 mg/l Daphnla magna 24 h Brambilla-et BIA 1994 Cited lnrHalling- 

vsoreneen et al. 1998
V 

acute effect-aquatic Ec50 126 mgll Daphnla magna 24h Dinelupls et ai 1992-Cited in Hailing- 
Sorensen et al. 1998 

acute effect-aquatic EC50‘ 30 mgn Daphnia magna 48h Dloelupls et al 1992 cited In Hailing- 
Sorensen et al. 1998 
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bacitracin acute effect-aquatic LOEC -5 mgli Daphnia magna DiDeiupis etai 1992 Cltedin Hailing- 

_ 

Sorensen etal. 1998 

benzaldehyde effect teratogenicity- chicks OTeD 1 M chick 3rd day‘deveI injecteuprabiastodermicaiiy single Abramovici and Rachmuth-Rolzman. 
dose dissolved lnollve oil 1983 

benzylpeniciliin effect growth inhibition - algae 0:006 mg/I EC50 green algal growth of ISO a692(1,989)»standard‘protocoi Hailing-Sorensen...2000 
Microcystis aeruginosa - 

effect growth inhibition -algae 100- mg/I Noecgreengaigal growthzot ISO 8692(1989);standard.protoool Hailing-lSorensen.,2000 
Selenastrum capricomutum 

bisphenol-A effect immunemodulation Ansar Ahmed, 2000 

reproduction no effects 0.5 mg/d treated front day 2-12 rate-pubertal spennatogenesia, testes Atanassova et al.. 2000 
sizevandzfertltiity < 

bromocycten acuteeffects - aquatic EC1 0 >100 mg/I algae Kopf, 1995; Cited In Hailing-Sorensen 
et ai. 1998 

acute.etfects~-aquatic EC50 >100 -. mgli algae Kopt. 1995; Cited in Hailing-Sorensen 
et.al,1998 

acute-effects~ aquatic Lc10 0.4 mg/I crustacean - daphnia acute toxicity Kopf. 1995: Cited in Hailing-sorensen 
at at. 1993 

acute effects - aquatic LC10 0.064 mg/I custacean -~daphnia:- Kopt. 1995; Cited In Ha|ling-Sorensen 

‘ 

reproduction et=ai. 1998 
acute effects.- aquatic LC60 0.7 mg/I crustacean- daphnla acute toxicity Kopf. 1995; cited In Hailing-Sorensen 

etIaI;199a- 

acute effects - aquatic LC50 0.353 mg/i custacaan:--daphni'a:- Kopi. 1995; Cited in Hailing-Sorensen 
reproduction etal. 1998' 

acute effects - aquatic NOEC 0.1 mg/I custaceanz--daphnlam Kopi. 1995; Cited in Hailing-sorensen 
reproduction at al. 1998 

chloramphenicol acute effects»- aquatic E050 0.16 mg/I sediment bacteria.-Vlbrlo Thomuika etal, 1993: Cited in Hailing- 
harveyi ’ Sofensert at al. 1998 

chlortetracyciine acute effects - effect level 18 mgli manure.-pig - Inhibition of ‘Fedier and Day, 1985; Cited in Hailing"- 
terrestrial anaerobic digestion ‘Sorensen et ai.1998 

acute effects - effect level <180 ppm plant - pinto beans - growth Batcheider. 1981:'cited in'HaIling- 

terrestrial reduced =Sorensen et ai. 1998 

acute effects - 
’ 

effect level <1,80. ppm plant - radish - growth Batclteider, 1982; Cited In Hailing- 

terrestrial stlmuIatlcn'+ N uptake Sorensen etal, 1998 

acute effects - Iathalflevel 160 ppm plant - pinto beans - growth. Batchelder. 1981; Cited in Hailing- 

terrestrlai reduced; all plants died Sorensenet ai.1998 
acute effects - no effects not stated sollamended with poultry Warmaniand’Thomas,.1981; Citedrln 
terrestrial m;lnt_it;e;.no-attect on eoilibiol Hailing-sorensenet al,1998 

a Vi . 

effect growth inhibition - algae; 0.05 mgli Ecsosgreenraigai growth of ISO 8892(1989) standard protocol Hailing-soreneen. 2000 
Mlcnocyatls aeruginosa 

efiect growth inhibition - algae 3.1 mgli. EC50-green-algal growth of ISO 8692(1989) standard protocol Hailing-Sorensen, 2000 
vseienastrum-oaprlcomtttum 

CI Pigment=57:1 mutagenlcity mutagenicity - ¢;‘n9ta8ss)testZ(weak response In. Moller and Wallln.=2000 
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Cl Pigment 57:1 toxicity rats-foralgavage + reversible enlargement of Le|st,1982 cited lnrMoIler and Weliln. 
kldney=and'changes.to kidney .2000 
tubules in male andilemale-‘rats 

Ci Pigment Red 2 mutagenlclty mutagenlcity - Ames-test Moiier-and Waill'n;.2000' 

CI Pigment Red 23 genotoxicity -SCE + Mollerand Wallln-. 2000 

CI Pigment:Red 3 carcinogenicity animals limited evidence rats, mice Moiier andwallin, 2000 

toxicity-oral rodent hemoiyticvanemia Morgan et ai..1989vcited in Moiier-and 
'w'aIlin. 2000 

CI Pigment Red 53:1 carcinogenicity humans. not classifiable Moiier andwailin, 2000 

toxicity humans "low potentiairisk" Molieriand Waliln. 2000 

Ci Pigment‘R_ed 64:1 carcinogenicity mice. - skin painting Moilerand Wallln. 2000 

mutagenicity mutagenicity - Mollerand Wallin. 2000 

cl solvent Yellow 14 carcinogenicity oral unclassifiabie human Moller and'Wallln. 2000 

genotoxicity dna adducts + Mo’li‘ervand'Waiiln, 2000 

mutagenicity subcutaneous admin +I- Amee and marnmalianmouse Moiiervand Waiiln. 2000 
lymphoma assay

_ 

cinnamaldehyde effect teratogenlcity- chicks OTD 0.02 M chick embryos 3rd day devel Inject suprablastodermlcally single Abramovici and Rachmuth-Roizman. 
dose dissolved iholive oil 1983 

cinnamyl alcohol effect teratogenicity- chicks OTD 0:2 M chick embryos 3rd day devel inlectrsuprablastoderrnlcaily single Abramovicl and Rechmuth-Rolzman. 
dose dissolved in olive oil 1983 ‘ 

ciprofioxacin acute effects - aquatic EC50 2.97 mgll algae - S. capricomatum OECD 201 lg-lalilng-Sorensen et al. 2000 

acute effects - aquatic EC50 0.61 mgll bacteria.-from activated sludge ISO 15522 Hailing-Sorensan etal. 2000 

acute effects - aquatic EC50 0.005 mg/I cyanobacteria - M. aemginosa lso 15522? Hailing-Sorense‘n,et«al. 2000 

acute effects - aquatic NOEC 60 mg/I daphnia.48h OECD 202 Hailing-Sorensen at al. 2000 

acute effects - aquatic NOEC 1,00 mg"/I fishu zebra fish 72h OECD-203 Hailing-Sorensen etal. 2000 

acute effects - aquatic PNEC 0.00005 mgll calculated based on lowest Hailing-scrensen et ai. 2000 
EC50 (meciiilnamdata) - 

effect genotoxicity 0.2 - 0,4 ugll genotoxicity SOS chromotest Kuminerer at al. 2000 

cispiatin genctoxicity mutation positive bacteria Umu C.test onnhospilaiwasta water Guiliana et ai, 1996; Cited ln:Hal|lng- 
Sorensen at aI;.-2000 

citral effect teratogenlcity- chicks OID‘0:05 M chick embryos 3rd day devel inject suprablastodermicallyslngle Abramovlcl and Rachmuth-Rolzman. 
dose dissolved in olive oil 1983 

citroneilai effect teratogenlcity-chicks OTD 0.2 M chick embryos ardzdey devel Inject suprablastodennlcally single Abramovici and Rachmuth-Roizman. 
dosevdissolved In oilveoii 1983 ’ 

clofibrate -acute=effects-«aquatic EC10 5.4 mg/I algae; growthlnhib Kopif. 1:995;-Cited in Hailing-Soreneen - at a . 1 

acute effects -aquatic EC50 12 mgll algae; growth inhlb Kopf. 1995; Cited In Hailing-sorensen 
et al, 1998 
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clofibrate acute effects - aquatic LC10 17:7 mgli crustacean - daphnla acute toxicity Kopf. 1995; Cited iniiailing-Sorensen 
et al, 1998 

acute effects - aquatic LC10 0.0084 mg/I custacean - daphnia; reproduction Kopf, 1995; Cited in1Halil'ngeSorensen 
’ reproduction et ai. 1998 

acute effects - aquatic LC50 28:2 mg/l crustacean - daphnla acute toxicity Kopf. 1995;‘Cited in l-'iaiiing'-Sorensen 
etal. 1998 

acute effects - aquatic LC50 0.106 mg/I custaoean -daphnia; reproduction Kopf. 1995; Cited In Hailing-Sorensen 
reproduction etal, 1998 

acuteeffects -aquatic NOEG 0.01 mg/I custacean -daphnia; reproduction 'Kopi. 1995; Cited in Hailing-sorensen 
reproduction at-ai. 1998 

ciofibrieacid acuteleifects - aquatic EC50 89 mg/I algae OECD 201; i-ienscheletai. 1997 

acute effects -.-aquatic EC50 100 mg/I bacteria - luminescence DIN guideline 38412 L34 i-ienschel at al, 1997 

acute.effects~-aquatic EC50 175 mg/I clliates - Tetrahymena Pauli, 1994 Henschei etal, 1997 
pyriformis. 

acute-effects-‘aquatic EC50 106 mg/i daphnia - immobilization 
' OECD 202 i.-ienschei etal. 1997 

acute effects-- aquatic EC50‘ 86 mg/I fish - zebra fish -mortality -schulteland-Nagei. 1994 Henschei at-ai. 1997 

acute effects - aquatic EC50 126 mg/I fish - zebra fish‘-lpuiserate vschulteand Nagel. 1994 Hanschel et ai. 1997 

acute effects - aquatic EC50 14 mg/I fish cells in vitro bluegill sunfish ceiistin culture - cytotox Henschai at al, 1997 
and inhlb of proiif 

corticosterone estrogenlc eflects- vitellogenln production - 160 umolI100g injection immunoeiectrophoresis Robinson and Verrlnder Gibbins. 1984 
Japanese quail 

crotonaldehyde effect teratogeniclty- chicks OED 0.005 M chick embryos ardlday devel inject suprabiastodermloaiiy single Abramovlctand-Rachmuth-Roizman. 
dosadlssoivedlin olive all‘ 1983 

cyciophosphamide carcinogenicity carcinogenic Daughtonzand Temes, 1999 

mutagenicity mutagenic Daughtoniand Temes. 1999 

DEA effect acute toxicity - LC50 24 80 mg/i Carassius auratus static; measured conc.. pH 10.1 Bridle et ai.. .1979b;cited in Davis and 
h fish Carpenter, 1997 

effect acute toxicity - LC50 48 116; 306 mg/I Daphnia magna static. unmeasured:conc. Gerslch et’ai.. 1985 andlcowgili and 
h Mliazzo, 1991 citedin Davis and 

Carpenter. 1997 

effect acute toxicity - LC50 96 1480 mg/I faihead minnow fry static. unmeasuredrconc. Mayes et ai. 1983 cited in.Davlssand 
haiish 

Carpenter. 1997 

effect chronic toxicity - aquatic 315 mg/I Daphnia magna 3 brood test static.lunmeasured conc. Cowglii andI.Milazzo, 1991 cited in 

‘invertebrate 
’ Davis and carpenter. 1997 

effect growth inhibition - algae 3.3; 4.4 mgli algal population growth:3% B_ringmannand,Kuhn. 1980~and Dlil e't 

decrease 7d; EC50-96 h. ai. 1982, cited in Davis and carpenter. 
1997 

diazepam acute effects -.aquatic EC50 0.015-0.049 mM crustacean - daphnia - i.iiius at ai. 1995; Cited In Daughton 
immobilization and Tamas, 1999 

acutegeffects --aquatic LC50 4.3 mg/I crustacean -daphnia Caiieia at al, 1993; cited in‘ Hailing- 
Sorensenet ai. 1998 
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diazepam acute effects -aquatic LC50 13.9 mg/i crustacean - daphnia Ltiius etal, 1995'; cited in Hailing- 
sorensen at al. 1998 

diethylstilbesteroi acute-effects - aquatic LC50 4 mg/I crustacean - daphnia Coats at al. 1976;'Cited in Hailing- 
sorensen at al. 1998 

acuteeffects --aquatic LC50 4 mg/I culex plpiens Coats et al. 1976:-Cited IniHaiiing.- 
Sorensen et al. 1998 

«acuteteffects --aquatic LC50 >1 mg/I fish - Gambusia affinls- coats at al. 1978;=Clted In.Haliing- 
sorensen et al. 1998 

acute-effects -aquatic LC50 >10 mg/I Physa. Sp. Coataet al. 1976;iClted in Hailing- 
vsorensen at al. 1998 

diethyistiibesteroi -acute;e'ffec'ts ~ aquatic EC50 >10 mg/I algae Coats et al. 1976: Cited in Hailing- 
acetate sorensen at al. 1998 

acute effects -(aquatic LC50 10 mg/i crustacean - daphnia Coats at at, 1976;jCtted In Hailing- 
sorensen at al. 1998 

acuteveffects -aquatic LC50 >10 mg/I culex piplens Coataet al. 1976;‘Clted in Hailing- 
‘Sorensen et al. 1998 

acute effects -aquatic LC50 >10 mg/I fish- Gambusia aftinis Coatsiet al. 1978;icited in Hailing- 
sorensen et al. 1998 

digoxin acute effects -.aquatic EC50 21 ;2 mg/I Daphnia - 24 h test USEPA. 1999; Cited in Stuer- 
Lauridsen etai, 2000 

dimethyl octanoi effect leratogenicity-chicks OTD 0.5‘ M chick embryos 3rd day devel‘ inject suprabiastodermlcaiiy single Abramovici and Rachmuth-Roizman. 
dose dissolved in olive oil 1983 

DK toxicity uncoupieoxidative y liver-and brainmitochondria cammer. 1980 
phosphoryiation 

DPTA «acute-effects - aquatic EC50 125,000 mg/i bacteria - Photobacterium Slilanpaa and Olkari. 1996b;=CIted in 
phosphoreum - CaINa salt - 15 isilianpaa. 1997 
min ' 

acute effects - aquatic EC50 120.000 mg/I Daphnia:- Ca/Na salt -24 h Srfvastava at-al. 1988; Citediin 
Sliianpaa. 1997 

acute effects - aquatic LC50 245 mg/i Daphnia carinata -acid van Dam at al. 1996; Cited in sliianpaa. 
buffered to pH 7 - 2d 1997 

acute effects - aquatic LOEC 1 mg'Il Selenestrum capricomutum Verschueren. 1983; cited in siitanpaa. 
1997 

subchronlc effects - L050 1115 mg/i fish‘ - sunfish -:Na salt -.4 d Batcheideret-al. 1980_;%Clted in 
aquatic Siiianpaa. 11997 
subchronic effects - LOEC 10 mg/i Daphnia carinata -acid van Dam et al. 1995: cited In silianpaa, 
aquatic buffered to pH 7 - 6d 1997 
tsubchronic effects - NOEC 1 mg/i Daphnia carlnata - acid van Dam at al. 1995; cited in Sillanpaa. 
aquatic buffered to pH 7 - 6d . 1997 
subchronic effects - NOEC- 750 mg/I fish - sunfish - Na salt - 4.d Batcheider at-ai. 1980; Cltedin 
aquatic Sliianpaa, 1997 
subchronic effects - threshold 1.41 mg/I ceriodaphnia dubia -21 d Zuiderveen and Birge:;Cited in 
aquatic reproduction study Slilenpaa. 1997 
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DPTA subchronlc affects - lab L050 -587 mglkg rat - 14 idi-lip injection-study Srivastava et al, 1986; Cited In 

animal bw Slllanpaa. 1997 

EDTA acute effects - aquatic EC50 3170 mgll bacteria - Photobacterlum Siilanpaa and Olkaii. 1996b; Cited in 
phosphoreum -lNa salt - .15 min Slllanpaa. =1_997 

acute-effects - aquatic E050 1033= mgll Daphnlaw 24 h - Nasalt Bringrnann and Kuhn. 1978; Cltedlln 
Slllanpaa. 1997* 

acuteeffects -aquatic EC50 610 mg/i Daphnia - Nasalt - 24 h Srivastava-.at=al. 1988; Cited in 
zsillanpaa. 1997 

acute effects -aquatic LC50 159 mgll fish - sunfish2- acid.form - 96 h Batchelder at at. 1980; Cited in 
Silianpaa. 1997 

acute effects-aquatic Lc50 486 mgll fish - sunfish - sodium-salt -198 Batchalder at al. 1980;-Cited In 
h- Slllanpaa. 1997 

acute effects. aquatic NOEC 100 mgll. fish - sunfish - acideform - 96 h Batchelder at al. 1980; Cited in 
sillanpaa. 1997 

acute effects- aquatic NOEC 870 mgll‘ fish - sunfish - sodium salt -'96 Batchaldar et el, 1980; Cited In 
h Sillanpaa. 1997 

subchroniceffacts - LC50 60 mgll fish - Pimaphal'ea.promei'as - Curtlszand Ward, 1981; Cited In 
aquatic acid - 4 d Slllanpaa. 1997 

subchronlc effects -. threshold 7.07 mgll Ceriodaphnla dubla - 21 d Zulderveen and Blrga; Cltadiin 
aquatic 

_ ’ 

reproducticntest slllanpaa. 1997 

subchronic effects - threshold 76 mg/I -'Microystisvaeruglnosa»-: Na salt Brlngmann;andiKuhn. 1978; cited in 

aquatic 1o*d sillanpaa, 1997 

subchronic effects-- threshold 11 mgll Scenedasmusquadriculata - Bringmann:and;Kuhn. 1978;.Cltad in 

aquatic Na salt - 10 d Slllanpaa_ 1997 

subchronic effects - lab LD50 513 mg/kg rat - 1-1' d - ip Iniectlonistudy Srlvastava at al. 1988;-Cltad in 

animal bw Sillanpaa. 1997 

estradiol estrogenic effects fatheadiminnows - male > 100 ngll slgniggznt Increasedn plasma radiolmmunoassay Panter at aI..199B 
vital nln ' 

estrogenlc effects »fa’thead‘mlnnows--male 320 and 1000 ngll significant reduction in gonad Panter at al.'1998« 
somaticaindex (GSI) 

estrogenlc effects vitellogenln production 16 umol/10 injection -Japanese quail iinmunoelectroptiorasls Roblnsonzand Varrlnder Glbhina. 1984 
09 

estrogen acute effects - aquatic L650 1.09 mgll Daphnlae 4B'h»test us EPA, 1999; Cited in Stuar- 
- 

Laurldsen at al. 2000 

-acute effects - aquatic LCSO 4.2. mgll Daphnla--active lngred only - calia']aget=al. 1993; CitadiI'nSluer.- 
no details Laurldsen et=at. 2000 

acute effects.--aquatic LC50 14~.1 mgll Daphnlav- whole product -:no Calleia etal. 1993; Cited inzstuer- 
details Laurldsenat al. 2000 

subchronlc-effects - increased growth 0.005-0.537 mgll M. sativa - no details ‘Share at al. 1992; Cltediln Stuar- 

plants 
Laurldsenat-at. 2000 . 

subohronic-terrestrial increasedvgrowth 0.02-2 nmolll alfalfa plants Shofia etal. 1992 Cited In Hailing- 
rsorensen et al. 1999 

estrone estrogenlc effects fathaad minnows - mate > 31.8 ngll significanttlncrease in plasma Panter etai. 1998 
vlte|logenln- 
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estrone 
I 

estrogenicteiiects fathead minnows - male 31.2.7 Ing/I significant‘ reduction In gonad Panteret al. 1998 
somatic index.(Gsl) 

ethlnyl estradiol acute effects’-aquatic EC1_,0 0.054 mg/I algae Kopf, 1995; Cltedin Hailing-Sorensen 
et al. 1998 

acute-effects -«aquatic EC10 3:2 mg‘/I crustacean ~ daphnla acutetoxlclty Kopf. 1995; Cltedfin Hailing-Sorensen 
at al. 1,998 

acute effects - aquatic EC50 0.84 mgll algae Kopf, 1995; cited In Hailing-Sorensen 
etal. 1998 

acute effects--aquatic Ecso 5.7 mgll crustacean - daphnla acute toxicity Kopf. 1995; Citedin Hailing-sorensen 
et‘ai,»1_'998 

acute effects---aquatic Ecso 0.105 mg/I custacean - daphnla; Kopf, 1995; Cited‘ In Hailing-Sorensen 
reproduction et:ai, 1998 

acute effects-- aquatic NOEC 0.01 mg/l custecean - daphnia; Kopf. 1995; Cited in Hailing-Sorensen 
reproduction etal; 1998 

— chronic efiects-- aquatic estrogenic effects suspected to cause Daughton and-Tamas, 1999 
estrogenlc effects in fish 

effect -fish reproduction 10 ngli» increased vitellogenln levels Purdom-et=al. 1994 cited in Arcand-hoy 
etal. 1998 

effect -fish reproduction -2' ng/l‘ induced vltellogenln and Inhibit -Jobllng et al. 1998 citediln Arcand-hoy 
testicular growth inmale et al: 1998 
‘rainbow trout 

estrogenic‘ effects -sewage effluent Purdomietal. 1994 cited Inlcrisp et al.
_ 

1998 
estrogenic effects rainbow trout - juvenile '+ caged-fish downstreamof viteiiogenin eyntheslsdetermlned‘ Larssonet al. 1999 

sewage treatment worksifor 2- ELISA andwestem Blot 
weeks. 

estrogenic effects vitellogenin production 16 umolI10 -injection - Japaneseguail immunoeiectrophoresls Robinson and Varrinder Glbblns, 1984 
09 

estrogenlc effects vltellogenln production 1 ngll male fish Pgurdometral. 1994 cited in-Sumpter. 
1995 

subchroniceffects - EC10 0.0125 mgll custacean - dephnla: Kopf.‘ 1995; Cited in Hailing-sorensen 
aquatic reproduction et al.. 1998 

farneeal effect teratogenlcity-chicks OTD 0.2 M chick embryos 3rd day devel inject suprablastodennlcaliy-single Abramovici and Radnmuth-Rolzman. 
dose dissolved in olive oil 1993 

larn'eso'l eflect —teratogenlclty- chicks 01010.5 M chick embryos 3rd day devel Inject euprabiastoderrnlcaliy single Abramovlci and Rachmuth=Rclzman, 
dose dlssolvediln oliveoil 

_ 

1983 
leniluramlne, effect- reproduction crustacean - testes stimulated by:rel'ease of fiddler crabs» male 1.25 10E-7M per crab (25.ul inject): sarojlni at al. 1993 
hydrochloride development gonad.:stimulating dose dependentdevelopment of testes 

hormone . 
A V 

effect- reproduction crustacean-ovarian stimulated ovarian red swamp crayfish - female 15:ugIg‘body weight injection Kulkaml et al. 1992 
development development

7 

ilumequlne acute effects - aquatic LC50 477 mgll custacean - Artemia saline» Brarnbila etal. 1994; Cited in Hailing- 
24h Sorensenet el; 1_ 998 
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llumequine acute effects - aquatic Lc50 308 mg/l 1 custacean - Anemia sallna - Mlgllore et al. 1997; Cited in Hailing- 
48 h Sorensen et al. 1998 

acute.e1f'ects.-«aquatic LC50 96 mg/l custacean - Anemia salina-- Migllore at al. 1997; Cited in i.-l'aiIlng_- 
72 h Sorensen et al. 1998 

acute effects» effects not stated plant - weight reduction Brambllla et al. 1994; cited in Hailing- 
lerreslrial Sorensen et al. 1999 
antimicrobial effects Mac 2048 ug/I bacteria - Aeromonas min. -bactericidal oonc. Purseil et al. 1995; cited In- Hailing- 

salmonicidai-<2-1~h - tryptone Soreneen etal, 1999 
plus sea waterlon 

antimicrobial effects MBC 16 ugli bacteria - Aeromonas Purseli et al. 1995‘, clted.in:HaIlihg- 
salmonicida -(24th - tryptone Sorensenietal, 1999 
soya broth

' 

antimicrobiaieffects MBC 256 rug/I bacteria - Aeromonas Puraell at al. 1995;;Cited in Hailing‘- 
saimonIcIda-- 72gh - tryptone Sorensenvet-al. 1998 
plus sea waterlon 

antimicrobiaieffects MBC 32 ugll bacteria - Aeromonas Pursell at al. 1995;«clted in Hailing- 
saimonlclda -'72'h - tryptone Sorensen et al. 1998 
soya broth

' 

antimicrobial effects MIC 128 ugli ba_cteria --Aeromonas min. inhibitory cone. Pursell et al. 1995;iCited in Hailing- 
salmonicidam 24 h - tryptone Sorensen-at al. 1998 
plus sea water;ion. 

antimicrobial effects Mic 4 ug/I bacteria - Aeromonas Purseii et al, 1995;-‘Cited In Hailing- 
fsalmonlcida - 24 h - tryptone Sorensenvet-al. 1998 

’ soya broth 
antimicrobial effects MIC 16 ugli bacteria - Aeromonae Pursell et al. 1995; cited in Hailing- 

salmonIcida«- 72 h - tryptone Sorensenetzal. 1998 
soya broth 

antimicrobial effects Mic 256 ugll ‘bacteria - Aeromonas Pursell etal, 1995; Cited in Hailing- 
salmonlcida - 72 h - tryptone Sorensen etvai, 1998 
soya plus sea water Ion 

effect phytotoxlcity - aquatic -5000 to «50 ug'I concentrations induced increased mean no. and dimension of Migllore et al. 2000 
weed hormesis in Lythrum saiicerla leaves-and secondary roots 

(aquaticweed) ' 

effect phytotoxlcity - aquatic 100- mg/I ‘toxic to L._ sallcaria poet- Mlgliore at al. 2000 
weed germlnative development - 

alter .10 day exposure 
fiuoxetine eflect crustacean - behaviour. 10-5 M cray1ish,Iobster via Injection cone. in hemotymph of ‘Huber etal. 1997 

aggression 
_ 

crayfishandiobster 

effect-:reproduction crustacean - testes stimulated by release-of iiddlercrabs -imaie dose dependent etlmuiatlonol testes -sarojlnietvai. 1993 
development gonad.-stimulating development; 1.25 x 10E-7 M (25.0! 

hormone inject)
» 

effect- reproduction crustacean-ovarian stimulated ovarian red swampcraytlsh - female 15 ug/"g body welghtinlectlon Kulkarnietval. 1992 
‘development development

‘ 

effects gastropodimolluscimud 1 uM lnducedqmetemorphosls In Couper at-al. 1.996 
snail) exposediiarvae 
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chemical data type descriptor value units test matrix method/parameters reference 

liuoxetine reproductive effects tdidénotiinduced 1-1,00 uM’ fingernail clam; Fluoxetlne at 5 10 mi test soln, one clam per vial; 9:0 Fong etal, 1998!) 
parturition uM=potentiated parturition in ml spring water and 0.1% ETOH + 

subthreshcld serotonin conc. fluoxetine. observe for 4 h for release 
of juvenile clams; releaseofatfieast 
one extra-marsuplai iarvaequals 
positive response 

reproductive effects effectlevel 5 x 10E-6- M zebramusseis.- female - slgnlf Fong, 19983 
_ 

induction of spawning 
reproductive effects effect level (100%); 5ix¢10E~6;.10E~_7 (~150 M vzebramussels - maIe-- Fong. 1.9983

‘ 

significant ugli) induction (100%) in spawning 
reproductive effects inhibit 5-HT receptors in Xenopusaoocytes Ni-and Mliedl, 1997 cltediln Fang etal. 

oocytes 1998b 
fiuvoxamine reproduction gamete viability < 10E-5 M zebramussel gametes Fong, 19983 

-spawned in fiuvoxamine; 
gameteviabllity 

reproductive effects effect level 125 nmol molisucs - fiddler cra'b~- Sanojlni et al, 1993; Cltedin Daughton 
increased production of gonad and Temes. 19991 
stimulating hormone 

reproductive effects effectiievei 0.318 - ugli moliuscs - fingemailciams - Fang et ai. 1998; Citedinvoaughton 
induced parturition and Tamas; 1999 

reproductive effects ‘effect level 0.318 ugli molluscs - fingemallclams - Fong-et al, 1998; Citediin Daughton 
' potentlated effect of-5~HT 5-fold and Ternes, 1999 

reproductive effects effect level 10E-5 to 10E-6 M zebramusseis - female - 
_ 

Fang. 19983 
induction (100%)of spawning 

reproductive effects effect level 10E-5 to 10E"-6 M zebramusseis - male - Fang. 19983 
induction (1oo%)or. spawning 

reproductive effects induced parturition 0.01 - 100 uM frngemaii clam 10 mi test soln. one clam per vial. 8.0 F'ong~et-ai. 1998b 
mi spring water-and 0.1% ETOH + 
fluvoxamlne. observe for 4 h for 
release ofjuvenileciams; release of at 
least one extra-marsupiailarve equals 
posltlverresponse 

iurazoiidone acute effects - aquatic EC50 v 1.3 mgli algae - Chloreiia canton and van Esch. 1978; cited in 
’ l-lalllng-Sorensen et al, 1998 

acute effects - aquatic LC5o >30 mg/l crustacean - daphnla Canton and van Esch, 1976; Cited in 
Hailing.-Sorensen at al,1998 

acute effects - aquatic LC50 25 mil fish - guppy / Canton and van Each. 1976; Cited in 
Hailing-Sorensen at at, 1988 

acute effects - aquatic Lc50 >30 mg/I fishm saimoigalrdneri canton and van Esau. 1976; Cited In 
Hailing-sorensen at 3|. 1998 

antibioticvresistance resistance observed sedimentbacteria Nygeerdet al. 1992: cited In Hailing.- 
Sbrensen etvai; 1998 

geraniol effect teratogenlcity- chicks OTD 0.15 M chick embryos 3rd day devel inject suprablastoderrnlcslly single Abramovici and Rachmutlr-Roizman, 
dosedissoived in oliveoll 1983 

hydroquinone effect carcinogenicity 7 Devlllers et 31., 1990 
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hydroquinone effect EC50 - baderla 0.038 -110 mg/I effect on photoluminescence. Rlbo and Kaiser. 1983 cltedsln Devlllers 
cellimuitipllcation. and etal., 1990; Stem et:ai.. 1988; and 
dehydrogenaseactlvity Devlliers et el. 1990 

effect EC50 - Daphnia magna 0.12-11.4 mg/I 24h mobility 50% Bringmann and Kuhn, 1982; IRCHA 
1981; Tissot et aI.. 1985;.Devlllers et 
ai.. 1987 - cited In Devilierset ai.. 1990 

effect Ecso - plant 4219 mg/I 50% inhlbltionrofgrowth in 9 Stern and Rotfr._1981 cited In Devlilers 
days -Elodea canadensls et ai., 1990: 

effect EC50 - plant 7.71 mg/I 6'0%;inhlbitlonfof,piant_ stem and Roth. 1981 cited in Devillers- 
multiplication In 12 cl -Lernna etal.. 1990 
minor 

effect EC50-dinoflegeliate 0.3 mg/I Immobilization In 2 h ‘Devlilers=et=aI; 1990 

effect EC50-yeast 1000-3750 mg/I 50°/oiinhibltlon. of growth in 24 fr Devillers et-air 1990 

effect genotoxicity + SCE Deviliers etal.. 1990 

effect immunotoxicity 4 in vitro. In vivo and Devlllersret ai:. 1990 
oocupationaiallergic 
responses observed 

effect inhibition motility - algae 55 -7708 mg/I 100°/elnhibltion in»15 min Stern and Roth. 1981.cited In Devillers 
et ai... 1990 

effect LC100 - fish 5 mg/I‘ 100%:mor1a|ity exposure 22- EPA 1987 cited in: Devlllers et al. 1990 
’ h - hepomls macrochlrua

‘ 

effect LC-100-fish 5 mg/I 100 % mortality exposure 22 EPA 1987 cited In Devlilers et al. 1990 
h -Selmo trutta 

effect LC100-fish 7.69 and 4.5 mg/I 100% mortality exposure 2-h Devlllens et al.,1990 
and i4rfrt-xralnbow trout 

effect LC100-fish 5 mg/I 100% mortality exposure 22 EPA 1987 cited In 'Devill'ers et al. 1990 
hi-vcarasslueauratus» 

effect Lcso - Daphnia magna 0.09 ‘mg/I 24h mortality 50% 8r'in_gmann'and-Kuhn. 1977!: cited In 

. 

Devillers et al., 1990 

effect LC50 - fish 0.15; 0.1.6 ‘mg/I 4011 mortality 50% Leuciscus Juhnkeand Ludemann. 1978 cited In 
ldus melanotus Devlllers at al.. 1990 

effect 'LC"50 - fish 0.97 mg/l= 98 himortallty 50% rainbow D3G|'8eV9~‘9‘:3|:, 1980 citedinroeviliers 
trout at al.. 1990 

effect 'Lc50 - fish 0.839 mg/I- 98=h mortality 50% rainbow Hodson at al.. 1984 cited In«D.evillers.et 
trout al., 1990 

effect LC50- Anemia saline 20.7 mg/I ‘24 h mortality 50% Devillere et ai, 1990 

effect i.-C60-fish 0.265 mg/i .2-flhmortailty 60% Devillere et ai. 1988 cited In Devlllers et 
Braohydaniorerio aI.. 1990 

effect LC50-fish 0.17 mg/I 9B;h morteilty’50% Weliene. 1982 cited lnbevlllere et el..
' 

Brechydanlo rerlo - . 1990 
effect» LC50-fish 0.044 mg/I 98 h mortality 50% DeGraeve etaI,. 1980:clted in Deviilers 

_ Plmephales promeias >et,el.. 1990 
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hydroquinone effect LD50 - cat 70 mgfkg oral exposure Anonymous. 1988 cited In Devlllers et 
.. 990 

effect LD50 - dog 200 mgfkg oralexposure Anonymous. 1988 cited In Davilierswet 
al.. 1990 

effect LD50 - guinea oig 550 mg/kg orallexposure Anonymous. 1988 cited In Devlllers et 
al., 1990 

effect LD50 - insect 0-.2 mg/I 24.h;mortaIity 50% (bee) Devlllers et al, 1990 
effect LD50 - rabbit 125 mgfkg lpr Anonymous. 1988 dtedln Devlllers et 

al..— 1990 
effect LD50 - rat 320 mglkg oralxexposure Anonymous, 1988 cited in Devillers et 

al.. 1_990 

effect LD50- mouse 245 mg/kg oral exposure Anonymous, 1988 cited In Devlllers at 
al., 1990 

effect LD50 -pigeon 300 mg/kg oral exposure Anonymous, 1988 citedln Devlllers et 
al,, 1990 

effect Lowest effect - no 0.316 - 79.4 mg/I nogrowth in 14 days Wangberg and Blanck. 1988 cited In 
growth cfalgae (irradianceof 2W/m2) Devlllers et al.. 1990 

effect Lowest effect - no mg/I nogrowth In 14 days. - Wangberg and Blanclt. 1988 cited In 
growth of bluegreen (irradiance of ‘2 WIm2) Devillers et al.. 1990 
algae

_ 

effect L‘T60 - crangnon 0.83 mg/I 841 hmortallty 50% McLeese etal.. 1979 cited in Devillers 
eeptemsponosa et al.. 1990 

effect mor1aIity- mollusc 200 ug slugs 20% mortality-In 4 days; Brlggeand Henderson, 1987 cited In 
Injection 20'ug,In]ection nomortallty 4 Devlilers at al., 1990 

days 
effect mortality-bluegreen 0.5 mg/I 100% cell death of Microcystls Fitzgerald et al. 1952:cited In Devlllers 

algae aeruginosa et al. 1990 
effect mutagenlcity - Ames test Devlllers et al.. 1990 
effect protozoa 2-95 mg/I Inhibitory effects on protozoa ( 

' 

Bringmann, 1978; Brlngmann ett_aI., 
cell multiplication, nutrient 1980; Schultz et al.. 1987 -cited In 
uptake. growth) Devillers et al.. 1990 and Devlllers at 

_ 

« 

' 

al.. 1990. 
effect- chronic growthrate decrease 0.5 to 1:0 “I. ofdiet rats (male and female) 2'y Brewer 1958 cited In Devlllers et aI.. 

dietary study; decreaselin 1990 
growthlratevdurlng-first month 
of exposure: noslgnificant 
different after 2'years.from 
controls 

hydroxy-cltrcnellal effect teratogenicity- chicks OTD 0.02 M chick embryos 3rd day devel In]ect>suprabIa_etodermlcalIy'sIngle Atjiramovicl and Rechmuth-Rolzman. 
dose dissolved In olive oil 1983 

ibuprofen acute effects - aquatic EC50 9.06-11.5 mg/I custacean - daphnla - 49 h Knol|;.BASF. 1995:‘Clted In Hailing- 
vsorensen etlal;199B 

acute effects - aquatic EC50 7.1 mg/I S. costaturn - 98 It test -K00"; 3/\SF.:1995 - 2 Cited In H8Wn9- 
rsoreneen etal. 1998 
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ibuprofen acute effects - aquatic LC50 173 mg/I fish:--sunfish - 96 h Knoll, BASF. 1995; Cited in Hailing-~ 
sorensen et al, 1998 

acute effects - aquatic MIC 5 mgli T. rubrum.- 48 h teat Sanyai et-al. 1993: CItecl:i'ri.HaIiihg- 
Sorensen etal, 1998 

acute effects - aquatic NEL >30 mgll algae - S. capricomutum - 98 h Knoii. BASF. 1995; Citedln Hailing- 
sorensen at al. 1998 

acute effects - aquatic INEL ->300 mgli fishmsheepshead minnow - 96 Knoll, BASF. 1995; Clted=ln Hailing-~ 
h sorensen et-al. 1998 

acute effects - aquatic NEL ~>100 rnli fis'h:- bluegill sunfish - 98'hv Knoll. BASF. 1995; citediin Hailing- 
Sorensen-et al. 1998 

acute effects - aquatic NOEC 3 mg/I custacaan--:daphnia - 48 hi Knoll, BASF. 1995; Cited In'HaIling- 
Sorensenzet al. 1998 

-acute-effects - aquatic 
' NOEC 10 mgll fish - sunfish Knoll, BASF. 1995i‘Cited in Hailing- 

Sorensen et al. 1998 
acute effects - aquatic NOEC 30 mg/I mysid -Mysidopsls bahia Knoll, BASF. 1995; Cited in Hailing- 

Sorenaen at al. 1998 
antimicrobial effects Ecso 12.3’ mg/l bacteria Microtox (5min) Knoll. BASF. 1995; cited in:HaiiIng- 

Sorensen‘et=a'i. 1998 
antimicrobial effects Mic 20-40 ug/mi bacteria; Epldermophytes Sanyai et al. 1993; Cited in Hailing- 

iioccosum Sorensenat al. 1998 
-antimicrobial effects Mic 10-40 uglml bacteria; Micorsporum fuiva Sanyai et al. 1993;‘cited in Hailing- 

Sorensen etal. 1998 
antimicrobial effects MIC 120-140 uglml bacteria; Mucor ap. Sanyai at al. 1993; cited in Hailing- 

Sorensen et al. 1998 
antimicrobial effects MIC 40-80 uglml bacteria; S. aureus Sanyai et al. 1993;'Cited In Hailing- 

Sorensenet al. 1998 
antimicrobial effects Mic 50 uglml bacteria; S. aureus; pH 6 Eivers and Wright. 1995; Cited in 

Hailing-Sorensen etai; 1998 

antimicrobial effects MIC 150 uglml bacteria; S. aureus: pH 7 Elvers and Wright, 1995; cited In 
Hailing-Sorenaen et-ai; 1998 

antimicrobial effects Mic 5-20 uglml bacteria; ‘iirychophyton Sanyai et_ai, 1998; Cited in Hailing- 
mentagrophytea Sorensenet al. 1998 

antimicrobial effects Mic 5-10 uglml bacteria; Trychophyton mbrum Sanyai et al. 1993; Cited in Hailing- 
et ai.1998 

antimicrobial affects Mic 20-40 uglml bacteria; Tiychophyton Sanyai etal. 1993; Citedin Hailing- 
tonsurans isorensen at al. 1998 

antimicrobial effects Mic .140-180 ugImi- yeast; candida aiblcans vsanyaiet-al. 1993; citeciiin Hailing-. 
Tsorensen et al. 1998 

iohexol acute effects - aquatic low toxicity -Steger-Hartmann. Lange at al; Cited in 
Cited in Daughton and Temea, 1999 

‘iopromide acute effects - aquatic- » low toxicity -Steger-Hanmann. Lange at elicited in 
Cited in Daughton and Tamas, 1999 

acute effects - aquatic E010 >10 gli -bacteria -Pseudomonas growth inhibition steger-Hartmann at al. 1999 
-putida--18-h 
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lopromide acuteeeffects - aquatic Ec5o >10 gll bacteria - Vibrioifischerl - 30 luminescence measurement Steger-Hartmann et al. 1999 
min 

acute-effects - aquatic E050 >10 gll Daphnlau 48 h test mortality stagger-Hartmann et ai. 1999 

acuteieffects - aquatic Ec50 >10 gll Scenedemus subsplcatus - 72. biomass, growth rate Steger-Hartmann et ai. 1999 
h test

' 

-acuteteffects - aquatic LC50 >110 gll fish - Danlo rerio - 96 h mortality Steger-Hartmann at al. 1999 

acuteeeffects -aquatic LC50 >10 gll fish - Leuclscus ldus.- 49 h mortality Steger-Hartmann et al. 1999 

subchronic effects - NOEC >10 gll Daphnia reproduction Steger-Hartrnann at al, 1999 
aquafic — 

iotrolan acuteeifects «aquatic low toxicity Steger-Hartmann. Lange et aI; cltedin 
" cited l‘nDaughton andfTernes, 1999 

ivermectln acute; effects - aquatic EC50 39 ngll Daphnia - soil added to water - Bioomvand Matheson, 1993 
- 48 hr study 

acuteeffects---aquatic LC50 25 ngll Daphnia - 48 hr study Bloom and Matheson. 1993 
acuteteffects~- aquatic MATC 4 ng/I Daphnia - calculated 21 d Bloom and Matheson, 1993 

MATC 
acute effects-aquatic NOEL 10 Ingll Daphnia - 48 hr study Bloom and Matheson. 1993 
acuteeffects - effect level 0.06 mg/kg Insect - dung beetle - slight Lumaret etal, 1993; Cited in Hailing- 
terrestnal 

‘ dung delay iarvaldevei Sorensen et al. 1998 
acutexeffecis - effect level 0.18 mglkg Insect - dung dwelling diptera - Lumaret«et»al,;1993::Cited in Hailing- 
terrestriai dung noiarval devei Sorsnsen at al. 1998 
acute effects - LD50 2000 mglkg bird - bobwhlte quail - oral Bloomand Matheson. 1993 
terrestrial 

acute effects - L050 85 mglkg bird---mallardtduck - oral Bloom and Matheson. 1993 
terrestrial 

acute effacis-- lethal dose 200 u_g/kg bw bush flies - cattletdosed by lnj Rldsdill-smith. 1988; Cited in HallIng- . 

terrestrial Sorensen et al. 1998 
acute effects- no-effects not stated dung beetle not afleded in Rldsdill-Smith. 1988; Cited In Hailing- 
terrestrial dungof treatedcattie Sonensen et ai. 1998 
effect notdetermined; toxlc=aIl »96?h NOEC bluegill. Halley et-ali 1989 

conc. tested 
effect acute toxicity - LC50 0.025 ppb 48'h LC50 Daphnia magna Halley etal; 1989 

Daphnia 
effect acute toxicity - NOEC 0.01 ppb 48:hf NOEC Daphniatmagna ‘Halley etal. 1989 

Daphnia 
effect soil nitrification none up to 30 ppb soil mixed with animal feces Halley at al. 1989 

tested containing 30 ppb drug and 
metabolites 

effect toxlcity=- 28-'d.LC50 19-100 mglkg .28 d*LC50 earthworms artificial Halley etalz 1999 
earthworms vsoll 

effect to'xiclty~-'28-d NOEC 12 mglkg 28-d NOEC earthworms Haileyetal. 1999 
earthworms artificial soil 
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ivermectin effect toxicity - LC50 bluegill 4.8 ppb 96ih LC5O bluegill Hailey et 3'‘. 1999 

effect toxicity - LC50 rainbow‘ 3 ppb 96’vh LG50 rainbowtrout Hailey et el. 1989 
trout

_ 

effect toxicity - microorganisms noneupto 2000 ppm Halley et ai. 1989 

effect toxicity - NOEC rainbow 0.9 ppb 96 h NOEC rainbow-trout Haileyet ai. 1989' 

trout 

effects.- aquatic Lcso 5.3 ug/I fish«-sunfish - 98 [1 study Bloom and Matheson. 1993 

effects - aquatic Lcso 3.3 ug/l ilshv-trout - 96 h study Bloom and Metheeon..1993 

effects on plants highest dose tested\- no 10 kg/ha foiiar.appllcation Bioom'and'Matheson. 1993 
effects 

effects on soil microbes nitrification no effect pasture and forest soil Bioomand Matheson, 1993 

effects on soil microbes soiilresplratlon no effect pasture and forest soil Bioom.end,Metheson. 1993* 

reproductive effect effect level 0.5 uglkg dung fly - wing aberrations stong:and.James; Cited In Montfortset 
wwdungi al. 1999 

reproductive toxicity highest dose tested» no 12 ppmin bird -mallard duck«- 18.month Bloom and.Matheson. 1993 
effects‘ feed feeding study 

subchronic effects» Lcso 3102 mg/kg bird - bobwhlte quail - oral - 8 d Bioom:andfMatheson. 1993 
terrestrial feed feeding study 

subchronic effects - LC5o 383 mg/kg bird g mallard duck~- oraiw 8 d BIoo,m.endtMatheson. 1993 
terrestrial feed: feeding study 

subchronic effects - L050 315 mglkg worm - 29 d study; sdoses up ‘Bloomrand-Matheson. 1993 
terrestrial to 200 mg/kg 
subchronic effects -- sensitivity of larvae 13-14 d ooieoptera - Aphodius spp - somrner et al. 1992b; cltediin Hailing- 
terrestrial days post-treatment until adult sonensen et ai, 1998 

emergence equalled that of. 
control 

subchronic effects.- sensltivityof larvae 14 d coleoptera - Aphodiue app - -Strong and Wall. 1994; cited in Hailing- 
terrestriai days post-treatment until adult sorensen et ai. 1998 

emergence equalled that of 
control 

subchronic effects.- sensitivity of larvae to d coleoptera - Aphodius spp - -Madsen etal. 1990; cited in Hailing- 
terrestrial days post-treatment until adult Sorensen et al. 1998 

emergenceequalied that of 
control 

subchronic effects - -sensitivity of larvae 16‘ d coieoptera -:Copris'hIspanis - 'Wardhaug.etai. 1988; cited in Hailing- 

terrestrial days post-treatment until-adult sorensen et ai, 1998 
emergenceequelled that of 
control 

subchronic effects - sensitivity of larvae 10 d coleoptera -:Euonlticeiius Lumaret at al. 1999; cited§in Hailing- 
terrestrial fuivus - daysgpost-treatment sorensen at at, 1998 

until adult emergence equalled 
-thatrof control 
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ivermectin subchronlceffects - sensitivity of larvae 21 d coleoptera --Ontophagus Flncher. 1992; Cited in Hailing- 
terrestrial gazelle - dayslpost-treatment; Sorensen et al. 1998 

until adult emergenoeequalled 
that of control 

subchronic:effects~- sensitivity of larvae‘ 17 d coleoptera - Ontophagus ‘Sommer and Neiisen, 1992c; Cited in 
terrestrial gazelle - days post-treatment ‘Hailing-Sorensen at at. 1998 

until adult emergencelequalled 
that of control

_ 

subchroniceffects - sensitivity oi larvae. >30 cl diptera:- Cyclorrapha - days Madsen et at, 1990; Cited in Hailing- 
terrestrial post-treatment until adult vsorensen et al. 1998 

emergence equalled that of 
control 

subchronlc effects - sensitivity of larvae 42 d diptera=,- cyclorrapha - days Sommer et al. 1992b: Cited§ln Hailing- 
terrestrlal » post-treatment untll adult -sorenaen et al. 1998 

emergenceequalled that of 
control 

subchronlc effects - sensitivity ol larvae 42. d dipterax- Haematobia lrrltans-- Schmidt, 1983; cited in Hailing- 
terrestriai days post-treatment until adult Sorensen et ai. 1998 

emergence equalled that of 
control 

subchronic effectsu sensitivity of larvae 63 d d_iptera.- Haematobia ir_ritans.- Fincher. 1992; Cited in Hailing- 
terrestriai days post-treatment until adult Sorensen et al, 1998 

emergencelequalled that of 
control 

subchronlc effects» sensitivity of larvae 56 d dlptera - Haematobla lrrltans - Miller et al. 1981-; Cited in Hailing- 
terrestrial days post-treatment-u_ntll adult zsorensen et el. 1998 

emergence equalled that of 
~ control 

subchronic effects» sensitivity of larvae 14 ct dlptera - Musca autumnaiis - Mayer et ai. 1980: Cited in Hailing- 
terrestrial days post-treatment untilvadult Sorensen et al, 1998 

emergence equalled that of 
control , 

eubchronic effects - sensitivity of larvae 0 d dlptera - Namatocera -days Sommer et al, 1992b; Citedtin Hailing- 
terrestrial post-treatment until adult Sorensen et,al.1998 

emergence equalled that of 
control 

subchronlc eflects-- sensitlvltyof larvae 20 d dlptera - Nematocera - days Madsen et al. 1990; cited i‘n.Halling- 
terrestrial post-treatment untilladult sorensen et ai, 1998 

emergence equalled that of 
control 

subchronic eflects-- sensitivity of larvae 32 d dl'pterav- Neomyla comlclna - Wardhauge-etal. 1988; cltedin Hailing- 
terrestrial days post-treatment~untIi»aduit Sorensen et al. 1998 ‘ 

emergence equalled that of 
control‘ 
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ivermectin subchronic effects - sensitivity of larvae 17 d dlptera«- Neomyla comlclna - Lumaret et al. 1993; Cited in Hailing- 
terrestriai days post-treatment until adult sorensen etal, 1998 

emergenceequalied that of 
control 

subcltronic effects.- sensitivity ofiarvaa 14 d diptera.- Stomoxys=ceic_ltrans.- Schmidt. 1983; Cited in Hailing- 

terrestrial: ‘days post-treatment until adult Sorensemetval. 1998 
emergencaequalled that of 
control" 

subchronic effects - sensitivity of larvae lnhib of development fly - bush fly - larvaidevei Wardhaug et ai. 1996; Citedzin Hailing- 
terrestrial inhibited 7- 14 d after animal screnseniet al. 1998 

treatment 

subcttronic effects» sensitivity of larvae inhib of development fly -»house fiy.- Iarvaldevei Wardnaug at al. 1998;.cited in Hailing-. 
terrestrial inhibited 7- 14 d after animal sorensenaet al, 1998 

treatment
_ 

ivermectin agiycone. effect acute toxicity - LC50 >17 ppb 48 h LC50 Daphniaimagna Hailey et al. 1989 
Daphnla 

effect acute toxicity - NOEC >9 ppb 48 h NOEC Daphniemagna Halley et ai. 1989 
Dapftnia 

ivermectln effect acute -toxicity - LC50 0.41 ppb 48 h LC50=Daphnia magna Halley et ai. 1989 
monosaccharide Daphnla - 

«effect acute toxicity - NOEC 01 ppb 48 is NOEC Daphniamagna Halley et ai. 1989 
- Daphnla 

kanamycin antibiotic resistance ‘resistance developed envi'ron.semples Leif et ai. 1993; Cited in Hailing- 
Sorensen et al. 1998 

antibiotic resistance resistance observed sediment bacteria Sandea at al, 1992; Cltedin Hailing- 
sorensen et al. 1998 

LAB effect algae~98eh no=effect at nominal mg/I Glediilll et ei. 1991 cited-in Binettl et al. 
1000’ 2000 

effect bacteria 8;8;'10 mg/I Pseudomonas putida bacteria-E010 ; concentrations after 8 Binettl et at. 2000 
and 18 h 

effect benthlc:lnvertebrate- 14 noeffect up to 0:125 mg/I Chlronomustentens larvae 14c-labelled LAB. solvent and river Giedftiil etal. 1991» cited in Binettl et at. 

d sediments 2000 
effect fish.-.48.h no effect.a't.nomlnal mg/I Leuciscus ldus melanotus DlN'38-112, GLP Huls. 1994 cited in Binettl et al. 2000. 

1000 
effect fish-96?h no effect» at 1000 mtg/I Salrno gairdnerl. Plmephaies Gledhilllet al. 1991 citedlln Binettl et al. 

. promelas. Lepomis 2000= 
macrcchirus 

effect invertebrate no effect up to 1000 mg/l Paratanytarsus 48=h Gledhiil-etlal. 1991 cited ln4Blnetti etai. 
2000 

effect Invertebrate -48ft no effect at 3.8 and 1000 mg/I Dapftnla +"I‘-' emulsifier. DIN i-luis. 1983 cited In Binettl etal; 2000 

effect invertebrate -48h no adverse effects @ Daphnia 
' 

48«hv; OECD Guideline 202. Part 1 —Petresa. 1994b cited in Binettl et al. 
saturation concentration 2000 

effect invertebrate -48h no adverse effects-@ Eoaphnla 48lh:=no carrier solvent used; Giedhill et el; 1991 cited ln:Binetti et el. 
saturation concentration conducted according-to-EUC-2 2000 

method (Annex V dlr 87/548/EEC) 
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LAB effect invertebrate -96 h no effect up to 1000 mg/l Chironomus tentans 96 h Giedhill at al. 1991 cited in Blnetti at al. 
2000 

effect invertebrate -96 h no effect up to 1000 mg/l‘ Gamrnarus-fasciatua 98h Gieditill at al. 1991 cited in Binettl at al. 
2000 ~ 

effect invertebrate-96 h no effect up to 1000 mg/i Misydopsis bhai 96 h Giedhlll et al. 1991 cited in Binettl et al; 
2000 

effect LC50~invertebrate -48h 0.009 to 0.08 mg/I Daphnla 48 h LC50; tests used carrier solvent Giedhili et al. 1991 cited in Binetti et al. 
of acetone (1 mill) or 2000 
dimetfrylformami&!'e»(0.25.mlIl). 

effect - no effectlevel invertebrate - 21 (1 0.0075‘ mg/I Daphnla magna with acetone carrlersolvent Gledhlli at al. 1_991 cited in Binetti at al. 
chronic 2000 

MEA effect acute toxicity -tLc50 24 1'90 mg/I carassius auratus statlc..measured:conc.. pH=10.1 Bridle et al.. 1979b cited in Davlsand 
h fish Carpenter. 1997 

effect acute toxicity -‘LC50 24 140 mg/I Daphnia magna static.-unmeasured conc. Bring_mann and Kuhn, 1977 cited in 
h Invertebrate ’ Davis and carpenter. 1997 

effect acute toxicity -iLC50 96 2100 mg/I fathead minnow flowthrough ymeasured conc. Newsome et.ai.. 1991 
h fish 

effect acute toxicity- LC50 96 150 mg/I rainbow trout static, unmeaauredwconc. Johnson and Finley. 1980 cited,i'n Davis 
h fish 

_ 
and carpenter. 1997 

effect growth lnhibltionv-algae > 0.75 mg/I 3% decrease in extinction Brlngmanniand Kuhn. 1980 citedin 
coefficient Davis and Carpenter, 1997 

methotrexate acute effects - aquatic EC50 280 mg/I algae OECD-201 Henschel et al. 1997 
acute effects - aquatic EC50 1220 mg/I bacteria - luminescence DIN guideline 38412 E34 Henschel etal. 1997 
acute effects - aquatic EC50 45 mg/l clliates - Tetrahyrnena Pauli, 1994 l-lenschel et al. 1997 

pyrifonnis- . 

acute effects - aquatic EC50 >1'000 mg/I daphnla - immobilization OECD-202 Henschei et al, 1997 
acute effects - aquatic E050 85 mg/I fishv-‘zebra fish -mortality Schulte and Nagel. 1994 Henschei et al. 1997 

acute effects - aquatic EC5o 142 mg/I fish - zebra fish - pulse rate Schulte and Nagel, 1994 Henschei et al. 1997 

acute effects - aquatic EC50 3 mg/I fish-ceiis in vitro biueglliisunflsh cells in culture»- cytotox Henschel et ai, 1997 
and lnhib of prolif 

metronidazoie acute effects - aquatic EC10 2.03 mg/l aIgae-- chloreila sp. - 72 h Lanzkyandfiaiilng-Sorensen (in 
press): Citedtin Hailing-Sorensen at al. 
1998 

acute effects - aquatic EC10 19 rngll aIgae.- S. capricornutum - 72 h Lanzkyvandil-Jiaillng-Sorensen (in 
press); Cited In Hailing-Sqorensen et al. 
1998 

effect genctoxiclty marginal‘ SOS chnomoteat Kummerer at al. 2000 
effect NOEC- acute 1000 mg/I 48h'NOEC.Daphnla magna Woilenberger et ai..2000 

Invertebrate 
effect toxicity - chronic 250 mg/I NOEC.rreproduction Daphnla Woilenbergeret al. 2000 

invertebrate magna 
MIPA effect acute toxicity - i:C50 24 >500o mg/I carassius euratus static. measured conc. pH 7.0 Bridle etal; 1979b-cited in Davis and 

h fish carpenter. 1997 
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MIPA effect acutetoxlcity - LC50 96 2500 mg/I fathead minnow fiowthrough .' measured cont: Newsome etal., 1991 
h fish 

mltomycin genotoxicity mutation» positive bacteria Umu C:test1onnhospltal‘waste water Gulilanazet al,‘ 1998; Cited in Hailing- 
Sorensen.et~al, 2000 

moxestrol estrogenlcleffects viteiiogeninproductlon 16 umol/10 injection - Japanese quail immunoelectrophoresls Robinsonand Verrinder Glbbins, 1984 
09 

'

» 

eslrogeniceffects vlteliogenin production 16‘ umol/10 injection - Japanese quail immunoelectrophoresls Roblnsonand Venlnder Gibbins. 1984 
09

‘ 

moxidectin aubchronlcleffects - sensitivity of larvae. delayed davel fly -=bu'sh fly Wardhaug at ai. 1996;‘Clted'in~'Haiilng- 
terrestrial Sorenseniet al; 2000 
subchronlc effects - sensitivity of larvae delayed devei fly’-~house fly Wardhaug et al. 1996;‘Clted In Hailing- 
terrestnal Sorensenet aI.42000 

musk - AHMI effect genotoxicity -ve human lymphocyte sister Kevekordeelet ai. 1998 
(phantolid) chromatld exchange test 

mutagenicity mutageniclty -ve Ames Mersch-sundarrnanno.et:ai.. 1998 
TA97;TA98,TA100..TA102,(+S- 
9) and (-S-9) 

neurotoxicaellects 13 week-NOEL rats 100 mg/kgld dermal exposure 7 dlwk Gresselet al. 1980 

musk -A0'Bl' effect genotoxiclty -ve human lymphocyte sister Kavekordeset ai. 1998 
(Celestoiide) chromatld exchange-test 

mutagenlcity mutagenlcity -ve Ames Meischsundermannoet al.. 1998 
TA97.Tl'A_98;TA100,TA102'(+S- 

. 

9) and (48-9) 
neurotoxic effects 13 week-‘NOEL rats 100 mglkgld dermal exposure 7vd/wk Gresselet al. 1980 

musk -AE-TT neurotoxlc effects 28 week-NOEL rats 3 mglkgld dermal exposure 7 dlwk Gressel at al. 1980- 

toxicity uncouplaloxldative y liver and brainmltochondria cammer. 1980 
phosphorylation 

A

- 

musk nitro - xytene acute effects - aquatic" Ec50 >5.8 mg‘/I daphnia - 48 hr stetlctast EEC dir 79I831¥..Annex V par1.~c.2 unpublished report - citedlln Tas, Balk 
et=ai. 1997 

acute effects - aquatic LC50 1.2 mgll sunfish - 96 hr statlctest Us-EPA-880/3-75-009 unpublished report -cited in ‘ifas. Balk 
at al, 1997 

acute effects - aquatic; LC50 >1000 m/I trout-alevins - clinical signs, APHA 1980 Boleesettal. 1998 - Cltedlln Tee. Balk 
. mortalltyor abnormal behaviour at al, 1997 

acute effects - aquatic‘ NOEC >0.15 mgll bacteria - Vlbrio flsherl Schramm at al, 1998; cited in Tal.;Balk 
~ etal, 1997 

acute effects - aquatic NOEC >0.1'5 mgll Daphnia Schramm et ai. 1996;3cited In Tai,,Balk- 
etai. 1997 

acute effects - aquatic NOEC 0.32 mgll daphnia - swimming EEC dir 79/831 ,-Annex Vipart<C.2 unpublished report - Citediln Tas. Balk 
behaviour - 48 hr static‘ test etal, 1997 

acute effects - aquatic NOEC >0.15 mg/I Scenedesmua aubspicatus Schrern.r;17e1 al, 1998_;«cited in Tel; Balk 
etal. 1 

effect acute lethality >1000 mg/I rainbow trout aievins (5-10_g) 98 hexpoaure up to 1000 mgll Boleas~eta'l. 1998 
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musk nitro - xylene effect carcinogenicity - mice -heptaocanclnogen mice chronic exposure Maekawa et ai. 1990-cited In Boleas et 
ai; 1996 

effect enzyme induction rat lwata et ai. 1992. 1993a and‘199'3b 
‘P450 ~ rat cited In Boieaavet ai. 1996- 

effect EROD activity no significant effect control vs exposed fish- activity measuredzon hepatic S9 Boleas at al. 1998 
' 

rainbow trout fractions rather than liver microsomes; 
B-Naphtollavoneso mglkg was 
positive oontrol 

effect mutagenlcity -ve Nair et ai. 1986 citedlin Boleas at al. 
1996 

effect retinol‘leveIs nolsignificanteffect control vs exposed fish~ plasma retinol levels after Boleas et ai. 1998 
rainbow trout microextraction HPLcvanalysis 

subchronic effects:- LC50 0.68 mgli daphnia -2:1 dseml-static EEC Ring teatmethod‘19B'5 unpublished report - Cited in Tas, Balk 
aquatic study at al. 1997 

' subchronic effectsw LC50 0.4 mgli zebrafish - 14 d test - 3x OECD TG 204 unpublished report - Cited In Tas. Balk 
aquatic weekly renewal at al. 1997 
subchrcnic effects - NOEC >5.e mgli algae - 5 dfstatic test method of Payne and Hall: ref #25 unpublished report - cited in Tas, Balk 
aquatic et ai. 1997 
subchronlc effects - NOEC >10 mg/I algae - cell counts- 5‘d=static method of Payne and Hall; ref #25 unpublished reportv- cited in Tas..Balk 
aquatic test et ai. 1997

_ 

subchronic effects - NOEC >10 mgli algae - no. ofcelis and method of Payne and Hall; ref #25 unpublished report - cited In Tas. Balk 
aquatic fluorescence - 5 d statlctest et ai. 1997 
-subchronic effects - NOEC 0.0058 mgli daphnia-- reproduction - 21 d EEclRlng test method 1995 unpublished report - Cited In'Tas. Balk 
aquatic semi.-static study et ai. 1997 
subchronic effects - NOEC <0.1 mgli zebrafish» growth - 14 d test - OECD TG‘204 unpubiishedweport - Cited in Tas, Balk 
-aquatic 3x‘weekly renewal et ai. 1997 
subchronic effects - PNEC 1.1- ugll water factor of 50 applied.to~l‘owest of 2 Tas. Balk et ai. 1997 
‘aquatic 

_ 

NOEC 
subchronic effects - lab NOEL 24 mg/kg rat - albino - 90 d dermal study 4 doses.- 7.5-24,0 mglkg; 15 M; 15F F_ord~et'ai. 1990; Cltediln Tas. Balk el 
animal bw per cm; collars to prevent ingestion: ai. 1997 

clinical chem. hamatoihgiossvand 
histopathoiogy. neuropathology. 
growth evaluated 

subchronic effects - NOEc- >50 mg’/kg eartl1w'ormsin-artlficialrsoii OECD-207 unpublished report - Cltediin Tas, Balk 
terrestrial survival. growth. behaviour - at ai. 1997 

14 d study 
subchrcnic effects - PNEC 0.23 mg/kg solllsedlrnent calcuiatedtlom PNEC (water) based Tas, Balk et ai. 1997 
terrestrial dw on partitioning data since no effects at 

highest dose tested’ 
sunchronic effects - PNEC B rnglkg predator factor of 30 applied to rat NOEL Tas. Balk et ai. 1997 
predator ‘bw 

neomycln antibiotic resistance resistance-developed environ samples [eff et ai. 1993; Cltedln Hailing- 
Sorensen etai, 1998‘ 

neroi effect teratogenicity-chicks OTD 0.2 M chickiembryos ardlday devel‘ inject suprablastoderrnicaliytsingle Abramovici and Rachmuth:-Roizman. 
dosedlssoived in olive all 1983 
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nerol effect teratogenlclty- chioksv OTD 0.2 M chick embryos 3rd day devel Injectsuprablastodermlceliy single Abramovicl and Rachmuth-Rolzman, 
dose dissolved, in oilveoll 1983 _ 

nitrofurantoin genotoxicity mutagenlclty mutagen? Richardson and=1Bownon. 1985 

nitrofurazone acute.effects -aquatic EC50 1.45 mg/I algae Maori and Sbardeiia. 1984'; Cited in 
l-falling-soreneenet al; 1998 

acute effects --aquatic L050 28.67 mg/I crustacean» dephnia Macri and Sbardeila. 1984:‘Cited in 
Hailing-Sorensenet al; 1998 

genotoxlclty mutagenicity mutagen? Richardson andilaowron. 1985 

nonylphenol effects» fecundlty- invertebrate reduced nematode observation of #larvae after 7 day Hood et al. 2000 
exposure to 25 uM (dieldrin 4- 
nonylphenol) or (toxsphane + 
nonylphenol) 

nonylphenol/'alkylpnen effect growth altered fish Ashfield et al. 1998 cltediln Sumpter 
ols 

' _1 998 

effect NOEC-iinduction of 5 to 20 ugll caged trout ‘Blackburn etvai; 1999 
vlteliogenesls In caged 
trout 

estrogenic effects leachate from plastics crisp et al. 1998 

estrogenlc effects potencvvs estradlol 10-3 to 10-4 times Crisp at al. .1998 
less 
potent- 

noreplnephrine eflecl crustaceaneovarian no significant effect female red swamp crayfish 15‘ugIg4body weight injection Kulkaml et al; 1992 
' development 

novobicin acute effects - aquatic LC50 0.08 mg/I sediment bacteria - Vlbrlo Thomulka e__t=al. 1993; Cited In Hailing- 
harv_eyl Sorensen et al. 1998 

antibloticweslstance reslstanceobserved sediment bacteria Sandaa et al, 1992; Cited;In Hailing- 
Sorensen at al. 1998» 

footanal effect teratogenlclty- chicks OID 0.5 ~M‘ chlckembryos ardiday devel inject suprablastodermically single Abramovlol.and7RachmutheRoIzman. 
dose dissolved in olive all 1983 

octylphenol» effect rats-pubertal 2 mg/d treated fromdey 12-12 Atanassove et al.. 2000 
spermatogenesls 

ofloxacin effect genotoxlclty 1-2 ugll genotoxlcity VSOS chromotest Kummerer et ei: 2000 

olaquindox effect growth inhibition - algae 5.1 mg/I EC50-greenalgel growth of ISO 8892(1989) standard protocol l-lalllng-sorensen 
Microcystis aemglnosa 

effect growth inhibition - algae 40 mg/l 'EC50igreense'l‘gai gnowth=of ISO 8692(1989) standard protocol Hailing-Sorensen 
Selenastmm caprlcomutum 

effect toxicity - acute 1000 mg/I 48h,NOEc Daphnla magna ISO(1998): OEGD (1 996) Wollenberger et al. 2000 
Invertebrate 

oiestra acute effects - aquatic effect 100 and 1000 mg/L 5-d,algaI growth test observed Ailgood et al.1997 

acute effects - aquatic effect. no mortality upto 1000 mg/L’ .98.-h exposure of bluegill observed Ailgood et al. 1997 

acuteeffects - aquatic effect ~1000 mgIL «Daphnla magna neonate static observed Ailgood et al. 1997 
48-h Lc50 
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olestra effect on sludge effect 
‘ 

nozadverse liquid-and=sol|d olestra added gas production Ailgoodtetai. 1997 
dewatering up to 10,000 rngIL 
effectsvon septic tank affect no adverse 35.8.gId oiestre for 8 rnos to Graft et-ai. 1995 cited in Aligood at al. 
performance septlceystems 1997 
effects on-soil physical effect none:up to 14,250 -mg/kg measured porosity, moisture Aligood etai. 1997 
properties exceptaggragate retention, poresslze 

stability increased distribution. -aggregate stability, 
compressibility, shrink-swell 
and plasticity. and saturated 
hydraulic conductivity 

effects on wastewater effect no-adverse primary treatment or Aligood etal; 1997 
treatment secondary treatment 
effectson wastewater effect noadverse sludge amended soils Aligood et-all 1997 
treatment 
mammalian toxicity effect no growth effects@ 5% 6 month dietary exposure In Aligood at-ai. 1997 

ofldiet pigs 
mammalian toxicity effect not toxic=up to 1o%»of dietary exposure-In rodents. observed» Aligood at a'l.~ 1997 

diet (life-time) and dogs (20 month) 
mammalian toxicity genotoxlcity none Skate et ai. 1990,c|ted in Aligood et al. 

1997 
mammalian toxicity teratogenicity none Noien et al 1987cited in Aligood et ai. 

1997 
phytotoxicity effect no effect up to 930 mglkg no effect on seedlings of com, Aligood et ai. 1997 

cucumbers. rye grass. 
soybean, and wheat. 

phytotoxicity effect reduction in.root wieght mglkg pinto beans Aligood et ai. 1997 
@ 430 

phytotoxicity effect noeffect upt to 1000 mg/kg seed germination,piant,g_rawth Aiigoodet ai; 1997 
or seed pnoduwon of corn. 
fescue. Wheatand-soybean 

septic tank concentraton 155 mg/l max oonc on-site estimated Ailgoodet ai. 1997 
soil microbial activity effect no-effect @ 750 -mg/kg sucrose measured 14602 evolution Aligood at-ai. 1997 

mineralization/utilization 

soil mobility mobility <1 .-2 % in Borden sand over 69d Aligood at at. 1997 
terrestrial invertebrate effect noladverse effect upt o mglkg earthworm exposed for 28 d Aligood et ai. 1997 
toxicity »5000 up to.5000 mglkg 

oxolinic acid acute effect-aquatic toxicity - acute 4:6 mg/l 48h Ecso Daphnia magna ISO (1989); OECD (1996) Woilenberger et ai. 2000 
invertebrate 

antibiotic-resistance -reslstanceiobserved sediment bacteria Sandaa et ai, 1992; Cited in Hailing- 
Sorensen etai. 1998 

antibioticresistance sediment bacteria resistance Nygaerd et ai.. 1992 Citadin Hailing- 
Sorensen et al;. 1998 

effect toxicity --chronic 0:38 mg/I‘ NOEC rreproduction Daphnla Woilenberger etal. 2000 
magna» invertebrate 
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oxytetracycline acute effects - effect level <160 ppm plant - corn -growth stimulation Batcheider. 1982; Cited in Hailing- 

terrestrial 
' Sorensen et=ai, 1998 

acute effects - effect level <160 ppm plant - pinto bean -groMh aagcnataen 1932; cited in Hamng. 
terrestrial inhib + N uptake Sorensen etai. 1999 
acute effects - effect level <160 ppm plant‘-‘radish -growth Batchelder. 1982; cited In Hailing- 

terrestrial stimulation + N uptake sorensen et ai. 1998 

acute effects - effect level ~ <160 ppm plant - wheat - growth Batchelder. 1982; Cited In Hailing- 

terrestrial stimulation sorensen et=ei. 1998 

acute effects - lethal level 180 ppm piant»- pinto been; all plants: Bafchemgfl 1932; cum "1 Hglflng. 
terrestrial’ -died Sorensenetai, 1998 

antibiotic resistance resistance observed‘ sediment bacteria Kerry, 1995a; Clted?In-Hailing-‘Sorensen 
et ai. 1998 

antibiotic resistance resistance observed“ sediment bacteria Husevag et ai. 1991;'Cited in Hailing- 
Sorensenlet al, 1998 

antibiotic resistance -resistance observed sediment bacteria Kerry et ai, 1995b: Cltedin Hailing- 
sorensenvetai. 1998 

‘antibiotic resistance resistance observed sedimentzbactena Nygaard etfiai. 1992; cited in Hailing- 
Sorensen etiai. 1999 

antibiotic resistance resistance observed sedimentbacteria Samuelsen. 1992a; cited in Hailing- 
Sorensentet-al. 1998 

antibiotic resistance resistance observed sediment bacteria Sandaa et ai. 1992: Cited In Hailing- 
Sorensenet ai, 1998 

chronic effect -aquatic toxicity»-=chronic 46.2 mg/I EC50 reproduction Daphnia ISO (1989):‘OEcD(1998) Woiienberger et ai. 2000 
invertebrate magna 

effect toxicity -acute‘ ~1000 mg/i 48h EC50 Daphnia magna iSO(1989);:0ECD (1998) Wolienberger etal. 2000 
invertebrate 

p-aminobenzoicacid genotoxlcity photosensitization DNA ‘y Shaw et ai. 1992 cited in Stevenson 
cleavage and Davies. 1999 

paroxetine reproductive effects effect level ~31.8 ugli moiluscs -male - spawning Fang et al. 1998; Cited in Daughton 
behaviour induced and Temes. 1999 

reproductive effects effect level up to 10-5 M zebramusseis -female - no 
. Induction ofispawnlng 

reproductive effects effect level 10-5 to 10-6 M zebramussels - male - Fong, 1998a 
- significant lnd_uctlon’(50 %and 

40%, respectiveiyiof spawning 
reproductive effects Inducedparturition 10 uM fingemaiiclam 10ml test soin. oneciam per vial. 9.0 Fong et-al; 1998b 

» mispring water and 0.1% ETOH + 
paroitetine. observe for 4 h for release 
otjuvenlle clams;_ release of at least 
onelextraemarsupiai larva equals 
posltivetresponse. 

reproductive effects no effect no effect moliuscs -afemale - spawning‘ ifiong at-alt 1998; Citediin Daughton 
behaviour - no effect and-Temes. 1999 
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PBSA genotoxicity photosensitization DNA y PBSA and end-labelled exposed to UV-:B 290-320 inn and stevensonvandbavles. 1999 
cleavage synthetic natural=sunlight 

ollgodeoxyribonucieotldes 

PBZ genotoxicity photosensltization DNA y P82 and end-‘labelled Stevensonzand Davies, 1999 
cleavage synthetic 

’ oligodeoxyrlbonucleotides 
phenobarbitone effects - MFO induction MFO Induction potentlnducer Richardson and Bomon. 1985 

phenol effect lowest NOAEL 1000 ppm based on rat,pup:survival and TPP review of Phenol in O'lTcs. letter 
body weight-in a two from Danvlliliohols. Director General, 
generation study TPP. Health Canada to David skinner. 

President NDMAC dated Aug. 6, 1999 
effect TDI 10.12. mg/kg human health TPP review of Phenoltin OTcs.,letter 

bwld from Dan‘MIchoIs, Director General. 
TPP, Health Canada to David Skinner. 
President NDMAC dated Aug, 6_, 1999 

pivmecillinam. acute effects - aquatic EC50 62.1 mg/I bacteria fromractivated sludge ISO 15522 Hailing-sorensen et al, 2000 
(meciliinam data) 

acute effects - aquatic EC50 0.06" mg/l cyanobacterla - M. aeruginosa ISO 15522? Hailing-Sorensen etal. 2000 
(mecllllnam data)

_ 

acute effects - aquatic NOEC 300 mgn algae - S. caprlcomatum OECD201 Halllng-Sorensen et al. 2000 
(mecilllnam data) 

acute effects - aquatic NOEC 300 mgll daphnia (mecllllnam data) OECD 202 Hailing-'Sorensen~et-al, 2000 

acute effects - aquatic NOEC 100 mgll fish -szebra fish (meciillnam OECD 203 Hailing-Sorensen et al. 2000 
data) 

acute effects - aquatic PNEC 0.0006 mgll calculated based on lowest Hailing-sorensen et al; 2000 
EC50 (meciiiinam data) 

propanoloi acute effects - aquatic LC5o 3.1 mgll crustacean - daphnla Calleja etal. 1993; Cited In Hailing- 
Soransenet at. 2000 

acute effects - aquatic Lc50 17.7 mg/l crustacean - daphnla Llllus etal. 1995; Cltedln Hailing- 
Sorensen et ai. 2000‘ 

putativevgenctoxic environmental loadings genotoxicity 90 % municipal wastewater effluent . SOS Chromotest Whlteand Ramussen. 1998 
agents - directacting Montreal Urban Community - 

_ 

WWI’ facility 
environmental loadings genotoxicity >85 °/o surface watergenotoxlclty for S05 Chromotest White and Ramussen. 1998 

St Lawrence R..at Montreal 
receivinglwaters of estrogenlc effects vitellogenin production y male trout caged cages placed downstream~.of~sewage Sumpter. 1995 
sewage effluents treatment works for 3 weeks

' 

salicylic acid acute effects - aquatic EC50 >100 mg/I algae OECD 201 Henschel etal. 1997 

acute effects - aquatic EC50 >100 mgll algae OECD 201 Henschel et al. 1997 

-acuteeffects - aquatic EC50 90 mg/I bacteria - luminescence DIN guideline 38412 L34 l-lenschel etal. 1997 

acute effects - aquatic EC50 90 mgll bacteria - luminescence DIN guideline 38412 L34 Henachel et ai; 1997 

acute effects - aquatic EC50 >100 mgll ciliates - Tetrahymena. Pauli. 1994 Henschel etal. 1997 
pyriformls - 
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salicylic acid acute effects - aquatic EC50 >100 mg/l cillates - Tetrahymena Pauli. 1,994 Henschel at al. 1997 
pyriiormls 

acuteieffects - aquatic EC50 118 mg/I daphnlai-iimmobilizatlon OECD 202, Henschel et al, 1997 

acuteeffects -‘aquatic EC50 118 mg/l daphnla-zimmoblllzatlon OECD 202 Henschel et al. 1997 

acuteieffects - aquatic EC50 37 mg/I fish - zebra fish - mortality Schulte and Nagel. 1994 Henschel at al. 1997 

acute effects -aquatic EC50 37 mg/l fish‘-‘zebra fish - mortality Schulte and Nagel, 1994 Henschel et el. 1997 

acuteeffects.-«aquatic EC50 50 mg/I frsh.- zebra fish - pulse rate Sohuite and Nagel. 1994 Henschel et al. 1997 

acute effects:-aquatic EC50 50 mg/l flshw--2ebl‘E_flSh - pulse rate Schulte and Nagei. 1994 Henschel at al, 1997 

acute effects~- aquatic 
' EC50 >500 mgll fish cells In-vltro blueglliisunflsh cells In culture - qrtotox Henschel et al. 1997 

‘ and lnhlb of proilf 
acute effects - aquatic EC50 >500 mg/I fishcelis lhsvltro bluegill sunflsh cells in culture - cytotox Henschel et al. 1997 

and lnhlb of prollf 
serotonin effect crustacean -behaviour 10-5 M crayfish. lobster SHI via lrljedion concnln hemolymph Huber et al. 1997 

of crayfish andilobster . 

effect crustacean- stimulate GSH in female ' red swamp crayfish Kulkaml et=al. 1992 
neurchormones

‘ 

effect cn.istacean- stimulate crustacean, Arechlga et al. 1985 cited in Sarojinl et 
neurohormones neurodepressing al. 1993 ~ 

hormone 
effect crustacean- stimulate molt-inhibiting crustacean Matteon and spazlanl, 1935 cltedlin 

neurohormones hormone Sarollnl atfal. 1993 

effect crustacean- stimulatevred pigment crustacean“ 
_ 

Rao and Flngerman. 1970 cited in 
neurohormones hormone sarojlnlet el. 1993 

effect crustacean- stimulate hyperglycemia crustacean Keller and'Beyer..196B cltedlnfsarojlni 
neurohormones hormone et al. 1993 

effect crustacean-2 stlmulate.GSH in female fiddler crab Richardson et;el.. 1991 cited in Serojlni 
neurohcrmones etal. 1993 

effecl- reproduction crustacean,- testes stimulate by release of ‘fiddler crabs» male Sarojlnl-et al. 1993 
development gonad-stimulating: 

hormone 
effect- reproduction crustaceangcvarian stimulatedovarian red swamp cra_yfish- female 15 ugIg.body weight injection Kulkaml at al. 1992 

development development 
sewage treatment estrogenlc effects vltelioganln production y male trout caged cages placedlneewage effluent Purdom et al. 1994, Copeland et-al. 
effluents 1989; and;.lobllng et al. 1995 cltediln 

vsumpter 1995, 

spiramycln effect growth inhibition - algae 0.005 img/I EC50 green algal growth-of ilso 9692(1989) standard protocol Hailing-soreneen. 2000 
Microcystls aeruglnosa 

effect growth inhibition - algae 2.3 mg/I EC50 green algal growth of ISO 8892(1989) standard protocol ‘Hailing-Soreneen.,2000 
Selenastrumvcaprlccrnutum 

streptomycin acute effects - aquatic effect level 0.09-0:86 mg/I: algae - blue green - growth Harrass et al. 1995;‘clted.l'n_HallIng- 
prevention 

‘ sorensen et al, 1998 

acute effects - aquatic effect level 0:66 mg/l‘ Chlamydomonas relnhardtll - Harrase at al, 1985;sClted lnztlalllng-. 
growth prevention sorensen et el. 1999 
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chemical data‘ type descriptor value units test matrix method/parameters reference 

streptomycin acute effects-- aquatic effect level 21 mgli Scenedesmus obliquusu Hanasa et ai. 1985; Cited in Hailing- 
growth prevention: sorensenletzaii 1998 

acute effects - aquatic- LC50 19 mg/i sediment bacteria .-‘Vlbrio bioiumlnesoenca teat Thomuika at al. 1993; Cited In Hailing- 
harveyi Sorensen etal, 1998 

effect growth inhibition - algae 0:007 mg/I E950 green algal growth of ISO 8892(1989) standard protocol Hailing-Sorensen, 2000 
Microcystis aeruginosa 

effect growth inhibition - algae, 0.133 tmg/i EC50 green algal growth-of ISO-8692(1989) standard protocol‘ Hailing-sorensen 
Seienastrum caprioomutum 

effect toxicity - acute 487 rn_g/i 48h EC50 Daphnia magna ISO(1989; OECD(1996) Woilenberger et ai. 2000 
invertebrate 

effect toxicity - chronic 32 mgli NOEC\rreproduction Daphnia ISO(1989); OECD(1998) Woiienberger et al. -2000 
invertebrate magna 

suifadiazine effect toxicity - acute 221 mgli 48h EC50 Daphnlaimagha ISO(1989): 0ECD(1996) Wollenberger et al.2000 
invertebrate 

effect toxicity - chronic 13.7 mgli EC50 reproduction Daphnla lSO(1989);’OECD(1998) Wolienberger at ai. 2000 
invertebrate rnagna 

suifadimethoxine acute effects - aquatic LC50 19 mgli Artemiasallna - 96 h Brambliia etal , 1994; Citedin Hailing- 
sorensen et=ai. 1998 

acute effects - aquatic LC50 1.8 gli custacean - Artemis saiina - Brambiila et ai . 1994; Citediin Hailing- 
24 h sorensen etiai. 1998 

acute effects -aquatic LC50 0.9 g/I custaceanu Anemia salina - Brambiiia et al . 1994; Cited In Hailing- 
48 h Sorensen etal, 1998 

actiteseflects - aquatic LC50 0.5 ’g/I custacean - Artemla saline - Brarnbilia etai , 1994; Cited in Hailing- 
72 h sorensen em. 1999 

lacuteefiects - effects weightsreduction plant - unspecified Bramblila et ai . 1994; Citedin Hailing- 
terrestriai sorensen et al; 1998 

TEA effect acute toxicity LC50 24 >5000 mgli carassius auratus static. measured cone. Bridle et ai. 1979b cited-in.Davis and 
h fish Carpenter. 1997 

effect acute toxicity - L650 24 1390 mg/I Daphnia magna static. unmeasured oonc. Bringmannand Kuhn. 1977 cited in 
h invertebrate Davis and carpenter. 1997 

effect acute toxicity - i;C50 96 1800 mg/i fathead minnow flowthrough . measured conc. Newsome et ai., 1991 
h fish 

effect chronlcttoxicity - aquatic 18 mgli D'aphriialmagna.NOEC 21 day parent animal-mortaiityat Kuhn at-al. 1989~cited in Davis and 
invertebrate nominal concentration Carpenter. 1997 

effect growth inhibition - algae 19; 470 to 750 mgli algal population growth 3% Bringmann and Kuhn. 1978 and Kuhn 
decrease 7d; EC50 48 h and:Pattard. 1990 citedfin Davis and 

carpenter, 1997 
testosterone estrogenic effects viteliogenin production - 160 umoi/100g injection immunoelectrophoresis Robinsoneandlverrinder Gibbins. 1984 

. Japanesequaii . 

tetracycline effect growth inhibition - algae 0.09 mg/l EC50 green algal growth of lso»8892(19a9) standard protocol Hailing-Sotensen. 2000 
Micnocystisvaeruginosa 

effect growth inhibition - algae 2.2 mgli EC50 green algal growthof ,lSO 8692(1989) standard protocol Haliingsorensen. 2000 
selenastrum caprioomutum 
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chemical data type descrrjptor value units test matrix method/parameters reference 

tetracycline affect toxicity - acute 340 mg/I 48h NoEc‘Daphnla magna Wollenberger at al. 2000 
‘invertebrate 

effect toxicity - chronic 44.8 mg/i EC50 reproduction Daphnla Wollenberger at al. 2000 
invertebrate magna 

tlamulin effect .growth inhibition - algae 0.003 mg/I EC60 green algal growth of ISO B692(1'989) standard protocol l.-Ialiing—sorensen. 2000 
Mlcrocystls aeruginosa

‘ 

effect growth inhibition - algae 0.165 mgll EC50 green algal growth of ISO 8892(19B9) standard protocol Hailing-Soriensen. 2000 
Seienastrum caprloomutum 

effect toxicity -acute 40 mgll 48h EC50 Daphnlamagna Wollonberger et al. 2000 
invertebrate 

effect toxicity - chronic 5.4 mgll EC50 reproduction Daphnia Wollenberger et al. 2000 
invertebrate magna . 

trimethoprim acute=effectsr- aquatic EC50 1‘-1'0 mg/I algae - S. caprloomatum OECD 201 Hailing-Sorensen et al, 2000 

acuteeffectsw aquatic EC50 17:8 mg/I bacteria from activatedsludge ISO 15522 Hailing-Sorensen et al. 2000 

acute effects—- aquatic EC50 112 imgli cyanobacteria - M..aeruglnosa ISO 15522? Hailing-sorensen etal, 2000 

acute effects - aquatic EC50 123 mgll daphnia OECD 202 Halllng~sorensen etal. 2000 

acute effecfs:- aquatic NOEC 100 mg/I fish - zebra fish OECD 203 Hailing-sorensen et ai. 2000 

acute effects - aquatic PNEC 0.18 mgll calculated based on lowest 
’ 

Hailing-Sorensen et al, 2000 
EC50 (rnecillinam data) 

tylosin effect growth inhibition - algae 0.034 mgll EC50 green-algal growth of ISO 8892(19B9)vstandard‘profocol Hailing-sorensen 
Microcystls aeruglnosa 

effect growth inhibition - algae 1.38 mgll EC50 grearralgal growth of ISO 8892(19B9).stand'ardiprotocol Hailing-sorensen 
Selenastrumtcapriocrnutum. 

effect toxicity - acute 680 mgll 48h EC50 Daphnla magna Wollenberger et al. 2000 
invertebrate 

effect toxicity - chronic 45 mgll -NOEC rreproduction Daphnla» Wollenberger-et=al. 2000 
invertebrate magna 

verapamil acute effects - aquatic -EC50’ 0.11-0.67 mM Epel. 1998; Clted'in Daughton~and' 
Temes. 1899 

effects - aquatic effect level» ’uM«conc iincreases tox«of other drugs to Epel. 1998; Cited‘ln Daughtonzand 
aquatic organisms Temes, 1999 
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