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Table S1. Nine two-parameter functions (y=f(a, b, x) used to construct the SSD models.

Function Expression
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Table S2. Acute toxicity values (AVs) (5n=13) of acenaphthene (ACE) to aquatic organisms.

Durat Geom
Aq.u atic Species Phylum Family Exposure ion Er-ldpo Effect AV .* Reference
biota Type (Days int (pg/L)
) (ug/L)
Algae Raphqucells Chlorophyt Chlorellacea Static 4 ECs Mortalit 520 [49]
subcapitata a e y
t Flow- Mortalit
Crustace Daphnia magna Arthropoda Daphniidae ow 2 LGo O 10 [50]
ans through y
h
Crustace Gam‘marus ArthropodaGammaridae Static 4 LCs Growt 460 [51]
ans minus rate
Fish M5 opordata Tctaluridae 0% 4 LCse MOMRAHE 1750 [52]
punctatus through y
L i hi li
Fish POMS oy rdata COMTATCRIA gy Loy Mortalit oy, [53]
macrochirus e y
Fish ~O"OWICHES op o data Salmonidae O 4 1w MOTRHE 7 [52]
mykiss through y
Fish ~ Lmephales o idata Cyprinidae LOWT 4 rcs MO 1400 173 [50]
promelas through y
Flow- 4 LCw Mortalit 1600 [52]
through y
Flow- 4 LCso Mortalit 1730 [54]
through y
Flow- li
oWy pcy Mortalit gog [55]
through y
Static 4 LCw MO;taht 3700 [56]
T
Static 4 LCx Moryta " 3100 [57]
Fish Salmo trutta  Chordata Salmonidae Static 4 LGCso Mo;taht 580 [52]
Paratanytarsus . . .
h Mortalit
Insects parthenogenetic Ar’thropodaC 1rc;r;om1d Static 2 LCso O;al 1800 [58]

us
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P hi . T
Insects aratanytarsus Arthropoda Chironomid Static 2 LCso Mortalit 60 [59]
sp. ae y
Insects Ta'n y't ar's'us Arthropoda Chironomid Static 2 LGCso Mortalit 2000 [60]
dissimilis ae y
. . . Mortalit
Insects Tallaperla maria ArthropodaPeltoperlidae  Static 4  LGCso y 240 [51]
Molluse — Aplexa s Physidae 1OV 4 pop MoOTalt [52]
s hypnorum through y

* Geom. refers to the geometrical mean of several values for one Species under one endpoint.

Table S3. Acute toxicity values (AVs) (S5+=10) of anthracene (ANT) to aquatic organisms.

Durat

Aquatic Exposure ion Endpo AV  Geom.*

biota Species Phylum Family Type (Days int ffect gl (ug/l) Reference
)
. Chl hlorell h
Algae Chlorella fusca var. Chlorop Chlorellace Static 1 ECs Growt 18.54 [61]
vacuolata hyta ae rate
Algae Ruphldqcelzs Chlorop Chlorellace Renewal ECso Physiol 33 [62]
subcapitata hyta ae ogy
Arthrop Daphnii I i
Crustac iy mia magna *\TrOP Daphniida g ECy MObT oo 65 3350 [63]
eans oda e lization
Static ECy mObi oo [64]
lization
ECs0 S“r;’“’a 11.19 [65]
Crustac Daphnia pulex Arthrop Daphniida Static ECao Ifnm'obl 754 [66]
eans oda lization
Crustac Hyalella azteca Arthrop Gammarid Renewal ECso Surviva 873.7 [67]
eans oda ae 1
L ] h hi Flow- li
Fish epom.zs Chordat Centrarchi ow LCso Mortalit 45 2578 [68]
macrochirus a dae through y
Flow- LCso Mortalit 278 [69]
through y
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Flow- 4 LCs Mortalit 127 [70]
through y

Static 4  LGCw MO;taht 278 [71]

Fish Lepornis sp. Chordat Centrarchi Flow- 4 LCs Mortalit 1.9 [69]
a dae through y

Insect Aedes aegypti Arggzop Culicidae  Static 1 LGCso Mo;taht 1 [72]

A Arth talit

Insect ) edes rthrop Culicidae  Static 1 LGCso Mortali 260 [72]
taeniorhynchus oda y

Insect ) Culex‘ Arthrop Culicidae  Static 1 LGCso Mortalit 37 [72]
quinquefasciatus ~ oda y

* Geom. refers to the geometrical mean of several values for one Species under one endpoint.

Table S4. Acute toxicity values (AVs) (5»=21) and chronic toxicity values (CVs) (5.=8) of benzo[a]pyrene (B[a]P) to aquatic organisms.

Aquati Exposur DuratiE dooi AV/C
quatic Species Phylum Family xpostire NEPOL Effect v Reference
biota Type nt
(Days) (ug/L)
h
Algae  Anabaena flosaquae Cyartlsp Y Nostocaceae  Static 3 ECso  Growth 4000 [73]
Algae ~ CMamydomonas — Chloroph Chlamydomona g s 5 ey Growth 4000 (73]
reinhardtii yta daceae
h . Chl h th
Algae  CMordla fuscavar.Chloroph o ccae  Static 1 BCo OOWM 06308 [71]
vacuolata yta rate
Eugl
Algae Euglena gracilis Hgenozo Euglenaceae  Static 3 ECso  Growth 4000 [74]
Algae Poterlochromqnas Chrysoph Ochromonadac Static 3 ECsw  Growth 4000 73]
malhamensis yta eae
Raphi ] hl h h
Algae aphqucells Chlorop Chlorellaceae  Static 2 ECso Growt 6.9 [74]
subcapitata yta rate
Algae  Scenedesmus acutus Chl}c’):;ph Scenedismacea Static 3 ECso  Growth 5 [73]
Amphibi . . . .
Rana limnocharis ~ Chordata Ranidae Renewal 4 LCso Mortality 5.264 [28]

ans
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Amphibi Devel
mphibi Xenopus laevis ~ Chordata Pipidae Renewal 4 ECo — COPM 3339 [75]
ans ent
Annelida  Lmmodrilus o clida Tubificidae Renewal 4  LCs Mortality 1.642 28]
hoffmeisteri
Arth d
Crl;rsltsace Daphnia magna g gopo Daphniidae 2 LCso Mortality 1.298 [76]
Crl;itsace Daphnia pulex Arthgopod Daphniidae Static 4 LGCso Mortality 5 [77]
Arth d
Crl;rsltsace Eurytemora affinis g gopo Daphniidae 4 LCso Mortality 58 [78]
Crustace Mac'robrachzum Arthropod Palaemonidae Renewal 4 LCso Mortality 7.632 [28]
ans nipponense
t Arth d
Cn;;sace Palaemonetes pugio TROPOC pajaemonidae 4 LCso Mortality 1 [78]
Fish  Cyprinus flammans Chordata  Cyprinidae Renewal 4 LCso Mortality 3.626 [76]
Fish Danio rerio Chordata  Cyprinidae Static 3 ECso Deveeif[)pm 131.2 [79]
Fish Mlsg’“‘;l;‘;:’uzg”l”w Chordata  Cobitidae Renewal 4  LCs Mortality 29.98 [76]
Fish Rhodeus sinensis ~ Chordata  Cyprinidae Renewal 4 LCso Mortality 5 [28]
Insect Chironomus plumosusArthrOPOd Chironomidae Renewal 4 LCso Mortality 1.851 [28]
Arth Intoxicati
Insect  Chironomus riparius rt ;opod Chironomidae  Static 1 ECso n ox;ca 10 5 [80]
Crustace Daphnia magna Arthropod Daphniidae Static- 21 LC10 Mortality 0.3 [76]
ans a renewal
Cr‘;;:"ce Eurytemora affinis " °P°Y Doohniidac  Renewal 21  NOEC DeV:rllfpm 12 [81]
Fish Carassius auratus Chordata  Cyprinidae Renewal 12 NOEC Enzyme 0.3 [82]
Fish Chanos chanos Chordata  Chanidae = Chanidae 28 NOEC growth 0.82 [83]
Fish  Cyprinus flammans Chordata Cyprinidae rgiaetx;l 28 LC10 Mortality 0.96 [76]
Fish ~ isgurnusanguillic | o g Cobitidae DU 28 LCI0 Mortality 8.681 [76]
audatus renewal
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Fish Zacco platypus ~ Chordata  Cyprinidae t}ic(jl‘jl\;h 14 NOEC Enzyme 0.2 [84]
Molluscs  Physella acuta Mollusca Physidae =~ Renewal 21 NOEC Mortality 10 [85]

Table S5. Acute toxicity values (AVs) (5+=31) and chronic toxicity values (CVs) (Sn=10) of fluoranthene (FLA) to aquatic organisms.

Aquatic Exposure © "% Endpo AV/C Geom.
1 Species Phylum Family P on PO Effect v * Reference
biota Type int
(Days) (ug/L) (ug/L)
Amphibi . gy . Developm
ans Lithobates pipiens Chordata Ranidae Renewal 4 ECso ent 276 [28]
Amphibi ) . . .
ans Rana limnocharis Chordata Ranidae Renewal 4 LCso Mortality 8695 [28]
Amphibi Devel
mphibi Xenopus laevis  Chordata Pipidae Renewal 4 ECso — CoPM 5 [28]
ans ent
Crustace Mac‘robmchzum Arthropo Palaemoni Renewal 4 LCs Mortality 3011 [86]
ans nipponense da dae
Arth Daphniid
Crustace Ceriodaphnia dubia FETopo Hapiiiica giatic 2 LCso Mortality 45 [87]
ans da e
Arth Daphnii
Crustace Daphnia magna rthropo Daphniida Renewal 2 ECso Mortality 117 [88]
ans da e
Crustace  Eohaustorius ~ Arthropo Gammarid 4 LCo Mortality 70 78]
ans estuarus da ae
Arth i
Crustace Gammarus minus rthropo Gammarid Static 4 LCso Mortality 32 [89]
ans da ae
Crustace Gam@arus Arthropo Gammarid Flow- 4 LCo Mortality 108 [90]
ans pseudolimnaeus da ae through
Crustace Horr'tarus Arthropo Nephropid 4 LCso Mortality 120 (78]
ans americanus da ae
Fish  Ictalurus punctatus Chordata Ictaluridae  Static 4 LCso Mortality 36 [91]
Fish Lepomis -y, data COTTaTchi - Flow- ECso Behavior 435 20.86 [88]
macrochirus dae through
Flow-
ow LCso Mortality 10 [90]

through
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Fish Mz.sgurnus Chordata Cobitidae Renewal 4 LCso Mortality 1887 [28]
anguillicaudatus
Fish ~ Oneorynehus oy o qaga Smonida - Flows o oy ortality 77 [92]
mykiss through
Fish Pimephales Chordata Cyprinida  Flow- 4 LCso Mortality 12.2 [92]
promelas e through
. Pseudorasbora Cyprinida .
Fish Chordata Renewal 4 LGCso Mortality 5177 [28]
parva e
Fish Rhodeus sinensis Chordata Cyprelmda Renewal 4 LCso Mortality 6251 [28]
Invertebr Hydra americana Cnidaria Hydridae Flow- LCso Mortality 2.2 [90]
ates through
Arth
Insect Aedes aegypti f dl;opo Culicidae  Static 1 LCso Mortality 10 [72]
A Arth
Insect . edes rthropo Culicidae  Static 1 LCso Mortality 48 [72]
taeniorhynchus da
Insect ~ Cliromomus . Arthropo Chironomi p 4 LCh Mortality 7628 28]
plumosus da dae
) Durati ] AV/C Geom.
Aq.u atic Species Phylum Family Exposur on Endpoi Effect V * Reference
biota e Type nt
(Days) (ug/L) (ug/L)
sect | CWex  AMIOPO oy idae Static 1 LCw Mortality 45 [72]
quinquefasciatus da
Insect ~ CMronomus  ArthropoChironom . 5 g popavier 250 [92]
tentans da idae
. Arthropo Gomphid Flow- .
Insect Ophiogomphus sp. da se through LCso Mortality 110 139.9 [90]
Flow- .
through LCso Mortality 178 [88]
Insect  Tallaperla maria Arthzopo Pel’;oaierh Static 4 LCs0o Mortality 135 [89]
Physa . . .
Molluscs Mollusca Retusidae Static 4 LCso Mortality 137 [89]

heterostropha
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Flow-
Molluscs Physella virgata Mollusca Retusidae ow LCso Mortality 178 18.87 [88]
through
Flow- .
through LCso Mortality 2 [90]
Worms  LUmbriculus 1 elida PUmPTiow Flow= 0y o Mortality 1.2 [90]
variegatus lidae  through
Worms Stylaria lacustris Annelida Naididae Static 2 LCso Mortality 220 [93]
Invertebr Hydra sp. Coelenter Hydridae Renewal 4 LCso Mortality 2032 [28]
ates ata
I Li . Tubifici
nvertebr - Limnodrilus —  jiq, TUPICda g owal 4 LG Mortality 6313 28]
ates hofmeisteri e
Crustace Daphnia magna Daphniid Arthropo Renewal 21 NOEC Rep'r odu 17 [88]
ans ae da ction
Crustace Lo Gammari Arthropo . .
ans Diporeia sp. dae da Leaching 16 NOEC Mortality 861.6 [94]
Crustace Hyalella azteca Gammari Arthropo Leaching 30 NOEC Mortality 418.7 [94]
ans dae da
Fish Pimephales — Cyprinid - Flow= © 1 0ta 32 NOEC Mortality 10.4 [90]
promelas ae through
Fish Pseudorasbora Chordatacypmr11da Renewal 21 EC1o Longevit 798 [28]
parva e
. Misgurnus .. Longevit
Fish i Chordata Cobitidae Renewal 21 EC1o 269 [28]
anguillicaudatus
] hi Arth Devel
Insect ~ Crironomus - Chirono Arthropo o 4.0 176 NOEC PEVEIOP 4 [95]
riparius midae da ment
fsect ~ Cronomus - Chirono Arthropo g ) NOBC Mortality 20 [93]
tentans midae da
Morphol
Molluscs Crfzss?s?rea Ostreidae Mollusca Renewal 21 NOEC orpho 10 [96]
virginica ogy
Worms Stylaria lacustris Naididae Annelida Static 10 NOEC Mortality 115 [93]

* Geom. refers to the geometrical mean of several values for one Species under one endpoint.
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Table S6. Acute toxicity values (AVs) (5+=10) and chronic toxicity values (CVs) (Sn=5) of fluorene (FLO) to aquatic organisms.

. Durati Geom
AS;::::C Species Phylum Family Ex¥os:re E?ﬁfo Effect A(‘Vg//(i:, F Reference
Yp (Days) a (ug/L)
Raphi ] hl h Chlorell h
Algae ~ Rephidocelis — Chloroph Chlorellac g, ;) g, Growth 5,4 [97]
subcapitata yta eae rate
Crustace Daphnia magna Arthropo Daphniid Static » ECs Intoxicati 430 [97]
ans da ae on
t Arth Daphniid Intoxicati
Crustace Daphnia pulex FRTopo LAapAiia giatic 2 ECo OOt opp [66]
ans da ae on
Crustace Gamr@rus Arthropo Gammari Static 4 LCs Mortality 600 [97]
ans pseudolimnaeus da dae
Fish Lepomis oy rdata CEOTITN g 4 LCw Mortality 910 [97]
macrochirus idae
1 .
Fish OIS oo data SMOMY e 4 LCw Mortality 820 1281 [97]
mykiss ae
Renewal 4 LCso Mortality 2000 [97]
Fish ~ Limephales o data YPTR guie 4 LCw Mortality 100000 [97]
promelas e
Insects Chironomus  Arthropo Chl'ronom Static » ECso Intoxicati 2350 (98]
plumosus da idae
Insects Chz'rom?mus Arthropo Chl'ronom Static ’ ECso Intoxicati 2350 [97]
riparius da idae on
Pl i
Molluscs  Pleuroceridae ~ Mollusca elél;oecerl Static 4 LCso Mortality 5600 [97]
Charophy .
Algae Chara sp. ta Characeae Static 21 NOEC Growth 35000 [97]
Raphi ] hl h Chlorell h
Algae  Rphidocelis — Chloroph Chlorellac o ;1) \ope CToWth 334, [97]
subcapitata yta eae
Crustace Daphnia magna Arthropo Daphniid Flow- 21 NOEC Rep.roduc 125 (97]
ans da ae through tion
Fish Lepomis -y data CoRITATch Flow= =5 G ope Accumula g [97]
macrochirus idae  through tion




11 of 23

Chironomus  Arthropo Chironom Flow- 30 NOEC Developm

290
riparius da idae  through ent

Insect

* Geom. refers to the geometrical mean of several values for one Species under one endpoint.

Table S7. Acute toxicity values (AVs) (S5:=25) of naphthalene (NAP) to aquatic organisms.

Exposu ]ei)tlil(f End AV/ Geo
Aquati . Phylu . P . CV m.*
. Species Family re n poin Effect Reference
c biota m (ng/ (ug/L
Type (Day t
L )
s)
Chlor
Algea Chlorel?a ophyt Chlorell Static 1 ECso Growt 3300 [99]
vulgaris a aceae h 0
Chlor
Raphi 1 hlorell 1
Algea aphqucelzs ophyt Chlore Staic 2 ECs Growt 1000 74]
subcapitata a aceae hrate 0
Amphi  Xenopus Chord Flow- Mortal
P P Pipidae throug 4 LCso ' oo 2100 [100]
bians laevis ata h ity
Crusta Calllr‘zectes Arthr Portunid 4 LCw 2450 78]
ceans  sapidus opoda  ae
Crusta Daphnia  Arthr Daphnii Staic 2 ECs Int9x1 1600 3672 [101]
ceans magna opoda dae cation
1
Static 2 LCso ™M gg00 [102]
ity
Static 2 ECx MO 9194 [64]
cation
I .
Static 2 ECso " 1600 [103]
cation
Static 2 LCs Viortal2260 [104]
ity 0
Mortal
Static 2 LGs © O 3400 [105]
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Static 2 Lo MM5140 [106]
. Intoxi
Static 2 ECso . 4730 [63]
cation
Flow-
throug 2 ECs ™ l1060 [107]
h
Mortal
Static 2 LCs .. - 6000 [108]
Crusta Daphnia  Arthr Daphnii Static 4 LCso MF)rtal 1000 771
ceans pulex  opoda dae ity
Crusta Dlaptom.us Arthr Dl'aptom Static 4 LCso MF)rtal 6780 [109]
ceans  forbesi opoda idae ity 0
Arth 1
Crusta Gam’marus rt rGa.mmar Static 2 LCso M9rta 3930 [106]
ceans  minus opoda idae ity
Crusta Macrobrachi Arthr Palaemo Renew Mortal
u . 4 LGCso 2000 [110]
ceans . . opoda nidae al
kistnensis
Macrobrachi
Crusta Arthr Pal.aemo 4 LCs 2500 78]
ceans opoda nidae
superbum
Crusta  Scylla  Arthr Portunid 4 LCs 1770 7]
ceans  serrata opoda  ae 0
Fish Gam'btfsza Chord Poeciliid Static 4 LCso MF)rta11500 [111]
affinis ata ae ity 00
Fis Lc.zmpetm Chord Petr'omy Renew 4 LCs MF)rtal 1000 [112]
tridentata  ata zonidae al ity 0
L ] h R 1
Fish epom?s C ordCer.ltrarc enew o~ M9rta 3200 [101]
macrochirus ata  hidae al
Fish Melum')ta'efﬂ Chord Mel‘z?mot 4 LCs MF)rtal 13 [113]
a fluviatilis ata aeniidae ity
' h h  Flow- li
Fish Mzcrop?erus Chorda Cer.ltrarc ow 3 LCso Mortali 240 [114]
salmoides ta idae through
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Fish

Fish

Fish

Fish

Fish

Oncorhynchus
kisutch

Oncorhynchus
mykiss

Oreochromis
niloticus
Pimephales
promelas

Tilapia zillii

Chorda
ta

Chorda
ta

Chorda
ta
Chorda
ta

Chorda
ta

Salmonid
ae

Salmonid
ae

Cichlidae

Cyprinida
e

Cichlidae

Flow-
through

Renewal

Flow-
through
Flow-
through

Static

Renewal

Flow-
through
Flow-
through

Flow-
through

Static

Flow-
through
Flow-
through
Flow-
through
Flow-
through
Flow-
through

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

LCso

Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty

Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty
Mortali
ty

2100

5600

2100

3220

1800

2000

1600

2250

5900

6080

1990

6140

6140

7900

4900

9930

5900

2986

1897

5612

[101]
[115]
[116]
[117]
[118]
[101]
[119]
[120]
[78]
[127]
[106]
[121]
[122]
[119]
[120]
[107]

[122]
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Insects Chironomus  Arthro Chl.ronom Static 1 LCso Mortali 1300 [123]
attenuatus poda idae ty 0
Insects Chironomus ~ Arthro Chl'ronom Static ) LCso Mortali 2810 [106]
tentans poda idae ty
Insects Tu'ny.tar.slus Arthro Chl.ronom Static » LCso Mortali 1260 1239 [123]
dissimilis poda idae ty 0 8
Static 2 LCyp Mortali 1220 [124]
ty 0
11 11 tali
Mosusc Physa gyrina Moausc Physidae Static =~ 2 LCx M‘;al 5020 [106]

* Geom. refers to the geometrical mean of several values for one Species under one endpoint.

Table S8. Acute toxicity values (AVs) (Sv=29) and chronic toxicity values (CVs) (Sn=9) of phenanthrene (PHE) to aquatic organisms.

) AV/C
Aquatic Exposure Durati Endpoi Vv
q. Species Phylum  Family P P Effect Reference
biota Type nt (ng/L
(Days) )
Algea Raphqucells Chloroph Chlorellacea Static 3 ECs Growth 34 [125]
subcapitata yta e rate
A h. . 1 -
mphibi Rana limnocharis Chordata Ranidae Static 4 LCs Mortality 631 [125]
an renewal
Crustacea Coldwater Shrimp Arthropo Pandalidae Static- 4 LCso Mortality 27 [125]
ns da renewal
Arth Intoxicati
Crustacea Daphnia pulex THropo Daphniidae  Static 4 Lo O 350 [66]
ns da on
Crustacea Daphnia magna Arthropo Daphniidae Static- 4 LCx0 Mortality 275 [125]
ns da renewal
Crustacea Diporeia sp. ArthropoGammaridae Renewal 2 ECso Intoxicati 295 [128]
ns da on
Arth
Crustacea 1 ustorius estuarus dl;‘aopo Gammaridae 4  LGCwo Mortality 158 [78]
Crustacea Gammarus minus Arthropo Gammaridae Static 2 LCs Mortality 460 [106]

ns da
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Crustacea
ns
Crustacea
ns
Crustacea
ns
Crustacea
ns

Fish

Fish

Fish

Fish

Fish

Fish

Fish

Fish
Fish
Fish

Fish
Fish

Gammarus
pseudolimnaeus

Hyalella azteca

Macrobrachium
nipponense
Neomysis
awatschensis
Cyprinodon
variegatus

Lutjanus
erythropterus

Misgurnus

anguillicaudatus

Oncorhynchus
tshawytscha
Oreochromis
mossambicus

Rhodeus sinensis

Arthropo
da
Arthropo
da

Arthropo Palaemonida

Gammaridae

Gammaridae

da e
Arth
f d;opo Mysidae
Cyprinodont
idae
Centrarchida

e

Chordata

Lepomis macrochirus Chordata

Chordata Lutjanidae semi-static

Centrarchida

Micropterus salmoides Chordata

Chordata Cobitidae

Oncorhynchus mykiss Chordata Salmonidae

Chordata Salmonidae

Chordata Cichlidae

Pseudorasbora parva Chordata Cyprinidae

Ptychocheilus lucius Chordata Cyprinidae

Chordata Cyprinidae

Tanichthys albonubes Chordata Cyprinidae

Flow-
through

Renewal

Static-
renewal

Renewal

Flow-
through

Flow-
through
Static-
renewal
Flow-
through
Static-
renewal
Static-
renewal

Static-
renewal
Static-
renewal
Static

ECso

ECso

LCso

LCso

LCso

ECso

LCso

LCso

LCso

ECso

LCso

LCso
LCso
LCso

LCso
LCso

Intoxicati 126
on

Mortality 564.5
Mortality 1079
Mortality 126
Mortality 478
Behavior 49
Mortality 3170
Mortality 70
Mortality 3684
Behavior 50
Mortality 478

Mortality 600
Mortality 220
Mortality 126

Mortality 2550
Mortality 913

[129]
[67]
[126]
[130]
[78]
[129]
[131]
[114]
[126]
[129]
[126]

[126]
[132]
[126]

[126]
[133]
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Table S8. (Continued).

Aquatic Exposure Durati Endpoi AVIC
a4 Species Phylum  Family P on P Effect A% Reference
biota Type n
(Days) (pg/L)
Insects Chironomus  Arthropod Chironomid  Static- LCo Mortality 462 [126]
plumosus a ae renewal
Insects  Chironomus tentansArthzopOd Chlroar;omld Static 2 LCso Mortality 490 [106]
I lent Flow-
nvertebra -y sy, SO ydridae N0 4 ECw Growth 96 [129]
tes ta through
Worms Lum?rlculus Annelida Lumbriculid Flow- 4 ECso Intoxicati 419 [129]
variegatus ae through on
Worms ~ Lmmodrilis 1 olida Tubificidae 0 4 LCw Mortality 799 [126]
hoffmeisteri renewal
Algae Scenedesmus ~ Chloroph Scenedesma Static 7 NOEC Growth 5000 [134]
armatus yta ceae rate
Algae Scened'esmus Chloroph Scenedesma Static 7 NOEC Growth 2750 [135]
subspicatus yta ceae rate
Arth ic-
Crustacea Daphnia magna rthropod Daphniidae Static 21 ECwo  Growth 191 [126]
ns a renewal
Crursltsacea Daphnia pulex Arthropod Daphniidae Renewal 16 NOEC Growth 60 [136]
Fish Carassius auratus Chordata Cyprinidae Renewal 21 NOEC Enzyme 50 [137]
Fish Misgurmts o data Cobitidae >0 28 ECw  Growth 540 [12]
anguillicaudatus renewal
. Oncorhynchus . Flow- .
Fish . Chordata Salmonidae 90 NOEC Mortality 5 [129]
mykiss through
Adrianichth Devel
Fish  Oryziaslatipes  Chordata ““9HaNNN oo ewal 18 NoOEC PEVEIoP™ 44 [138]
yidae ent
. . . . Static-
Fish Rhodeus sinensis Chordata Cyprinidae 28  ECw Growth 435 [126]

renewal
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Table S9. Acute toxicity values (AVs) (5n=11) of pyrene (PYR) to aquatic organisms.

. Exposur . . AV/C Geom.
Aquatic . . Duration Endpoi .
. Species Phylum Family e Effect V Reference
biota (Days) nt
Type (ug/L) (ug/L)
. Chl h Chlorell h
Algae Chlorella fusca var. Chloroph Chlorellac Static 1 ECso Growt 1973 2571 [139]
vacuolata yta eae rate
Static 1 ECo POV 4554 [140]
rate
th
Static 1 ECo VM 7038 [61]
rate
Algae Raphqucelzs Chloroph Chlorellac Static 3 ECso Int9x1cat 894000 [141]
subcapitata yta eae ion
t Arth Portunid Mortalit
Crustace Callinectes sapidus rHopo fortmica 4 LCo ont g0 [78]
da e y
Arth Daphnii li
Crustace 1y mia magna 0P Daphniid g 1 BCs ORI 0 657 [142]
ans da ae y
2 ECs oMttt 4 308 [65]
Crustace Hyoplax' Arthropo Ocypodid 4 LCso Mortalit 1 78]
ans formosensis da ae y
Crustace Neomyszs' Arthropo Mysidae Renewal 4 LCs Mortalit 15 [130]
ans awatschensis da y
h 1 id Mortalit
Fish Orneor y.nchus Chordata Salmoni Renewal 4 LCso O 2000 [143]
mykiss
Fish Pimephales Chordata Cyprinida 4 LCao Mortalit 200 78]
promelas e y
Arth Mortalit
Insect Aedes aegypti t dgopo Culicidae Static 1 LCso o;a "5 [72]
A Arth li
Insect Aedes TTOPO - licidae  Static 1 Loy Mortalit [72]
taeniorhynchus da y
fsect  Cvlex o AtIOPO o bdae  Static 1 Ly Morlit o, [72]
quinquefasciatus da y

* Geom. refers to the geometrical mean of several values for one Species under one endpoint.
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Table S10. Species groups involved in the toxicity data of the polycyclic aromatic hydrocarbons (PAHs).

PAH #nav" ncv Algae Amphibian Crustaceans Fish Insect Invertebrate Mollusca Plant Worm

ACE 13 v v v v v

ANT 10 v v v v

Bla]lP 21 v v v v v
8 v v v

FLA 31 v v v v v v v
10 v v v v v

FLO 10 v v v v v
5 v \ v v

NAP 25 v v v v v v

PHE 29 v v v v v v v
9 \ v \

PYR 11 v v v v

“nav and ncv refer to the number of samples having acute and chronic toxicity values, respectively.

Table S11. The fitting parameters (2 and b) and goodness of fit (R?, RMSE and RMSEs) of various SSD models based on the acute toxicity values

(AVs) of the eight PAHs.
PAH SSD model a b R? RMSEso RMSE
ACE Arctangent 2.86 0.40 0.9146 0.02243 0.08313
Dagum 0.80 128.66 0.9131 0.05594 0.08843
Error 1.15 3.29 0.9243 0.02826 0.08089
Gompertz 127.31 1.85 0.9131 0.05643 0.08854
Gudermannian 2.16 6.18 0.9236 0.01617 0.08043
Hyperbolic tangent 1.34 3.83 0.9242 0.02105 0.08047
Logistic 2.86 0.37 0.9242 0.02105 0.08047
Normal 2.81 0.51 0.9204 0.04807 0.09484
Weibull -5.92 1.92 0.9284 0.01048 0.07734
ANT Arctangent 1.38 0.74 0.9699 0.04943 0.05037
Dagum 0.45 3.20 0.9769 0.03771 0.04432
Error 0.55 0.78 0.9709 0.04047 0.04976
Gompertz 2.37 091 0.9771 0.04046 0.04408
Gudermannian 1.06 1.49 0.9710 0.04278 0.04963

Hyperbolic tangent 0.65 0.92 0.9710 0.04176 0.04971
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Logistic
Normal
Weibull
B[a]P Arctangent
Dagum
Error
Gompertz
Gudermannian
Hyperbolic tangent
Logistic
Normal
Weibull
FLA Arctangent
Dagum
Error
Gompertz
Gudermannian
Hyperbolic tangent
Logistic
Normal
Weibull

1.41
1.46
-1.63
0.98
0.45
0.49
1.78
0.98
0.59
1.13
1.40
-1.46
2.01
0.50
0.63
6.29
1.27
0.77
2.05
2.15
-2.36

0.77
1.02
0.84
0.75
245
0.57
0.89
1.08
0.67
0.84
1.36
0.99
0.59
7.46
1.31
1.10
2.60
1.57
0.65
1.06
0.93

0.9710
0.9576
0.9481
0.9126
0.9192
0.8964
0.9301
0.9038
0.9019
0.9018
0.8796
0.8868
0.9760
0.9786
0.9644
0.9793
0.9704
0.9679
0.9679
0.9595
0.9329

0.04176
0.05999
0.06346
0.08595
0.07125
0.08859
0.06382
0.08699
0.08657
0.08669
0.07879
0.08556
0.03997
0.02885
0.03745
0.03037
0.03368
0.03479
0.03480
0.02965
0.06307

0.04971
0.07032
0.06592
0.08777
0.08753
0.09894
0.08029
0.09472
0.09625
0.09625
0.11685
0.11456
0.04460
0.04333
0.05587
0.04266
0.05093
0.05307
0.05307
0.06217
0.07641
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Table S11. (Continued).

PAH SSD model a b R? RMSEso RMSE
FLO Arctangent 3.20 0.42 0.9811 0.04116 0.03955
Dagum 0.73 140.77 0.9812 0.02098 0.04143

Error 1.10 3.51 0.9819 0.01034 0.04156

Gompertz 138.17 1.67 0.9811 0.02127 0.04149

Gudermannian 2.04 6.51 0.9830 0.01765 0.03948

Hyperbolic tangent 1.27 4.05 0.9827 0.01367 0.04013

Logistic 3.19 0.39 0.9827 0.01367 0.04013

Normal 3.28 0.74 0.9510 0.03670 0.06584

Weibull -6.37 1.86 0.9787 0.03003 0.04498

NAP Arctangent 3.64 0.33 0.9836 0.04248 0.03627
Dagum 0.98 2585.31 0.9872 0.04261 0.03432

Error 1.33 4.85 0.9802 0.04626 0.04285

Gompertz 2581.68 2.26 0.9872 0.04261 0.03432

Gudermannian 2.49 9.11 0.9838 0.04279 0.03797

Hyperbolic tangent 1.54 5.64 0.9825 0.04396 0.03976

Logistic 3.66 0.32 0.9825 0.04396 0.03976

Normal 3.68 0.64 0.9669 0.05825 0.05130

Weibull -8.03 2.08 0.9687 0.05275 0.05351

PHE Arctangent 2.56 0.30 0.9779 0.04225 0.04208
Dagum 0.89 121.25 0.9624 0.05971 0.05684

Error 1.33 3.37 0.9777 0.04192 0.04413

Gompertz 119.62 2.06 0.9622 0.06010 0.05702

Gudermannian 2.58 6.55 0.9804 0.03909 0.04085

Hyperbolic tangent 1.58 4.00 0.9795 0.04019 0.04201

Logistic 2.54 0.32 0.9795 0.04019 0.04201

Normal 2.52 0.53 0.9776 0.04428 0.04449

Weibull -6.40 2.36 0.9827 0.03004 0.03953

PYR Arctangent 1.53 0.46 0.9590 0.07202 0.06231
Dagum 0.69 8.27 0.9587 0.04602 0.06550

Error 0.95 1.48 0.9399 0.05866 0.08094

Gompertz 6.83 1.49 0.9607 0.04482 0.06346

Gudermannian 1.78 2.76 0.9443 0.06393 0.07658
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Hyperbolic tangent 1.10 1.71 0.9425 0.06170 0.07832
Logistic 1.55 0.45 0.9425 0.06171 0.07832
Normal 1.99 1.49 0.7930 0.10242 0.13658
Weibull -2.85 1.57 0.9188 0.07670 0.09532

Table S12. The fitting parameters (a and b) and goodness of fit (R2, RMSE and RMSEs) of various SSD models based on the chronic toxicity values
(CVs) or ACR-transformed values (CVess) of the four PAHs.

PAH Function a b R? RMSEsc RMSE
Bla]P Arctangent 0.04 0.65 0.9022 0.10140  0.09201
Dagum 0.66 1.12 0.9064 0.09497  0.08948

Error 0.67 0.08 0.9056 0.09577  0.08977

Gompertz 0.73 1.17 0.9240 0.08142  0.08123
Gudermannian 1.26 0.12 0.9033 0.09806  0.09081
Hyperbolic tangent 0.78 0.08 0.9043 0.09700  0.09034
Logistic 0.11 0.64 0.9043 0.09700  0.09034

Normal 0.15 0.75 0.8934 0.11813  0.12438

Weibull -0.56 1.03 0.8847 0.11149  0.09814

B[a]P* Arctangent 0.37 0.75 0.9126 0.08593  0.08777
Dagum 0.47 1.52 0.9112 0.07784  0.09146

Error 0.49 0.27 0.8964 0.08862  0.09894

Gompertz 1.04 0.89 0.9300 0.06383  0.08029
Gudermannian 0.97 0.49 0.9037 0.08709  0.09472
Hyperbolic tangent 0.59 0.31 0.9018 0.08670  0.09625
Logistic 0.52 0.84 0.9018 0.08668  0.09625

Normal 0.80 1.36 0.8796 0.07879  0.11685

Weibull -0.86 0.99 0.8867 0.08563  0.11456

FLA Arctangent 1.89 0.70 0.9298 0.09628  0.07455
Dagum 0.52 6.50 0.9556 0.07128  0.06060

Error 0.68 1.29 0.9546 0.08315  0.06132

Gompertz 5.39 1.12 0.9563 0.06813  0.06015
Gudermannian 1.26 2.39 0.9484 0.08681  0.06499
Hyperbolic tangent 0.78 1.49 0.9514 0.08506  0.06324
Logistic 1.90 0.64 0.9514 0.08506  0.06324

Normal 1.91 0.77 0.9320 0.11962  0.09467
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Weibull -2.51 1.09 0.9480 0.09734  0.06555
FLA* Arctangent 1.36 0.59 0.9760 0.03997  0.04460
Dagum 0.52 3.95 0.9778 0.02804  0.04420
Error 0.63 0.89 0.9644 0.03743  0.05587
Gompertz 3.06 1.10 0.9793 0.03037  0.04266
Gudermannian 1.27 1.76 0.9704 0.03369  0.05093
Hyperbolic tangent 0.77 1.07 0.9679 0.03479  0.05307
Logistic 1.40 0.65 0.9679 0.03479  0.05307
Normal 1.49 1.06 0.9595 0.02965  0.06217
Weibull -1.75 0.93 0.9329 0.06307  0.07641

Table S12. (Continued) .
PAH Function a b R? RMSEsc RMSE
FLO* Arctangent 2.62 0.42 0.9811 0.04116  0.03955
Dagum 0.73 54.66 0.9813 0.02054  0.04134
Error 1.10 2.87 0.9819 0.01034  0.04156
Gompertz 52.43 1.67 0.9811 0.02127  0.04149
Gudermannian 2.04 5.33 0.9830 0.01765  0.03948
Hyperbolic tangent 1.27 3.32 0.9827  0.01367  0.04013
Logistic 2.61 0.39 0.9827  0.01367  0.04013
Normal 2.70 0.74 0.9510 0.03670  0.06584
Weibull -5.29 1.86 0.9787  0.03003  0.04498
PHE Arctangent 2.31 0.65 0.9798 0.05554  0.04086
Dagum 0.51 10.59 09777  0.07147  0.04551
Error 0.66 1.54 0.9781 0.06198  0.04418
Gompertz 9.65 1.15 0.9768 0.07444  0.04681
Gudermannian 1.27 2.96 0.9818 0.05494  0.03995
Hyperbolic tangent 0.78 1.82 0.9805 0.05739  0.04155
Logistic 2.33 0.64 0.9805 0.05738  0.04155
Normal 2.33 0.92 0.9749 0.06383  0.05170
Weibull -2.80 1.02 0.9644 0.06866  0.05558
PHE* Arctangent 1.85 0.30 0.9779 0.04225  0.04208
Dagum 0.90 29.58 0.9629 0.05872  0.05630
Error 1.33 2.43 0.9777  0.04192  0.04413
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Gompertz
Gudermannian
Hyperbolic tangent
Logistic
Normal
Weibull

28.06
2.58
1.58
1.83
1.82
-4.74

2.06
4.73
2.89
0.32
0.53
2.36

0.9622
0.9804
0.9795
0.9795
0.9776
0.9827

0.06010
0.03908
0.04019
0.04020
0.04428
0.03004

0.05702
0.04085
0.04201
0.04201
0.04449
0.03953

* refer to the models based on the CVEess.

Table S13. The comparison between the SSD curves based on the acute toxicity value (AV), chronic toxicity value (CV) and ACR-transformed toxicity
value (CVes) from three perspectives.

(a) HGs

PAHs AV (0\% CVis AV/CV CV/CVes  AV/CVss
BAP 0.26 0.06 0.06 424 0.96 4.06
FLA 4.09 3.33 0.78 1.23 4.26 5.22
PHE 28.43 2.14 5.61 13.26 0.38 5.07
FLO 135.79 35.83 3.79

(b) the means of logu-transformed toxicity value.

PAHs AV CvV CVis AV-CV CV-CVes  AV-CVEs
BAP 1.40 0.15 0.80 1.26 -0.65 0.61
FLA 2.15 2.01 1.49 0.13 0.52 0.66
PHE 2.52 2.33 1.82 0.19 0.51 0.71
FLO 3.28 2.70 0.58

(c) the standard deviations (SDs) of logio-transformed toxicity value

PAHs AV CvV CVis AV-CV CV-CVis  AV-CVss
BAP 1.36 0.75 1.36 0.61 -0.61 0.00
FLA 1.06 0.75 1.06 0.31 -0.31 0.00
PHE 0.53 0.92 0.53 -0.40 0.40 0.00
FLO 0.74 0.74 0.00






