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<EPA What is Web-ICE?

Environmental Protection
Agency

« Web-ICE: Web-based Interspecies Correlation Estimation
« User friendly internet-based acute toxicity estimation tool

« ICE models estimate toxicity to a species, genus, family, or
multiple species from a single known toxicity value

« Consists of modules to predict acute toxicity to aquatic and
wildlife species using ICE models and generate species
sensitivity distributions (SSDs)

« Validated and published models and methodologies:
ES&T (2006,2007, 2008), ETC (2007, 2008)

- Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



Presentation Outline

Model Development

« Background on ICE models

« Database expansion & QC

- Model validation & uncertainty analysis
« User guidelines

Tour of Web-ICE

e Introduction to Web-ICE
» User-friendliness

« Species Sensitivity Distribution (SSD) Module
 Applications, Future development

- Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



"EPA What is an ICE Model?

Agency

Log-linear model of the relationship between the acute toxicity
(LC50/LD50) of chemicals tested in two taxa
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ok N— A Brief History of ICE

Agency

« 2003 - ICE version 1.0
- Sonny Mayer (USEPA/ORD/NHEERL/GED)
« Mark Ellersieck & Amha Asfaw (Univ. Missouri)
« CD-based platform

« 2007 - Web-ICE

« Sandy Raimondo, Deborah Vivian, Mace Barron
(USEPA/ORD/NHEERL/GED)

» 2008-2010 - continued development of Web-ICE
- database expansion (>12000 records)
« new modules (endangered species, algae)
 improved functionality (SSDs, etc)

- Office of Research and Development 5
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561
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e A— |ICE Models — the basics

Agency

1. ICE models start with large database of acute toxicity

— e.g. ICE v1.0 aquatic database = 4708 LC50 values; 661 chemicals;
247 species

2. All possible pairings of species by common chemical
— e.g. 247*247 = 61009 potential pairings

3. ICE model = Log-linear least squares regression of common

chemicals tested in two species

— some pairings will not yield any ICE model
— some models will not be significant (p>0.05)

4. Suite of ICE models dependent on toxicity database S

- Office of Research and Development 6
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561
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s o WWED-ICE Database Sources

Agency

Aquatic (fish and invertebrates):.
—US EPA Office of Pesticide Programs Ecotoxicity Database
—US EPA Office of Pollution Prevention & Toxics (HPV, PMN)
—ECOTOX/Aquire: 250,000 records
—US Geologic Survey
—AWQC
—Mayer 1987
—Mayer and Ellersieck 1986
—other literature sources for taxa of interest
- endangered species
« Molluscs

- Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



SEPA
Vi \Web-ICE Database Sources

Agency

Wildlife (birds and mammals):
—US EPA Office of Pesticide Programs Ecotoxicity Database
—Environment Canada (Baril et al. 1994)
—Hudson et al. 1984
—Schafer et al. 1983
—Shafer and Bowles 1985
—Safer and Bowles 2004
—Smith 1987

- Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



SEPA Test Data Standardization

Environmental Protection
Agency

Aquatic data
 Test Duration/endpoint:
— 96-hr LC50/EC50 (immobilization): fish, most invertebrates
— 48-hr LC50/EC50: daphnids, midges, copepods, mosquito
- Life stage: juvenile
« Chemical purity/formulation: > 90%
« Concentrations: ug/L
« Test conditions: ASTM or similar
- Metals, PCP, HCN, ammonia: normalized according to AWQC docs

Wildlife data
- Single oral dose, 14 d acute LD50 (mg/kQ)
 Adults only
« Chemical purity/formulation: > 90%



Web-ICE Aquatic Expansion

1) Compile records from all sources (>250,000)

2) Filter out records not meeting test standardization criteria
3) Assign and QC age classes (juvenile only on Web)

4) QC chemical names and CAS

5) Screen out duplicate records

6) Assign and QC MOAs

7) Build ICE and QC ICE Models

8) Validate models

9) Upload to Web



wEPA
Uniod Statcs - on Web-ICE Database

Agency

# Records # Chemicals | # Species
Aquatic 2007 4706 695 217
T&E species 1043 465 22
Aquatic 2009 > 10,000 > 1600 > 300
T&E species ~ 2000 ~ 550 ~ 25
Wildlife 4329 951 156

Additional data sources added
AWQC

new Ecotox
OPPT PMN & HPV

- Office of Research and Development endangerEd SpeCIeS

NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561




<EPA

United States
Environmental Protection
Agency

In house

— centralized data management
system

— data transcription thoroughly
reviewed

—chemical and species name
consistency

—duplicate records removed

Extraneous factors
—reviewed each source for quality

— multiple records for same species
and chemical were removed if min
and max were > 10-fold

Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561

Quality Assurance
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1 |data source chemical Cas species type toxicity (ugl)

2 |OPP [=)-Dimethensmic 163515148 Cyprinodon variegatus F 12000

3 |OPP 15 )-Dimethenamic 163515145 Daphnia magna F 42000

4 |OPP 15 )-Dimethenamic 163515145 Lepomis macrochirus F 40000

5 |OPP 1= )-Dimethensmic 163515145 Oncorhynchus mykiss F 6300

E |ECOTOX 1,12 2tetrachloraethane 79345 Faratanytarsus diszimilis = 30300

7 O|ECOTOR 1,12 2tetrachloraethane 79345 Fimephales promelas F 13400

g |ECOTON 1,12 2-tetrachloroethane 79345 Fimephales promelas F 20300

9 |ECOTOHN 11 -Dicklaroethens T5304 Menidia beryling = 250000

0 ECOTOH 1,2 d-trichlorobenzens 120821 oncarhynchus mykiss F 1530

i | OPP 1.2-Benzenedicarboxaldebyde 543798 Draphnia magna SR ar

2 |OPP 1 ,2-Benzenedicarboxaldebyde B43795 Diaphnia magna = a0

13 |OPP 1.2-Benzenedicarboxaldebyde 643735 Oncorhynchus mykiss SR 20

1 |OPP 1, 2-Benzenedicarboxaldehyde 543795 oncorhynchus mykiss F T2

15 |ECOTON 1 2-dichlorobenzens 95501 Lepomis macrochirus = 27000

& |ECOTON 1 2-dichlorobenzens 95501 Lepomis macrochirus = 320000

17 |ECOTOX 1 2-dichlorobenzens 95501 fenidia berylina = 7300

18 |ECOTOX 1 2-dichlorobenzens 95501 fenidia kerylina = 240000

19 ECOTOH 1 2-dichlorokenzens 95501 oncarhynchus myvkiss F 1580

20 |[ECOTOH 1 2-dichlorobenzens 95501 Paratanytarsus dizsimiliz S 12000

2 |OPP 1,3 Dichloropropene S42TE6E Crassostres virginica F E40

2 |(OPP 1,3 Dichloropropene S427T56 Cyprinodon variegatus F 870

23 |(OPP 1,3 Dichloropropene 542756 Diaphnia magna = an

24 |OPP 1,3 Dichloropropene 242756 Lepomis macrochirus F 3Fo0

5 |OPP 1,3 Dichloropropene 242756 Lepomis macrochirus = 6700

26 |OPP 1,3 Dichloropropene 242756 Micropterus salmoides = 3630

27 |[OPP 1,3 Dichloropropene S42TEE Fimephales promelas = 4100

28 |OPP 1,3 Dichloropropene S42TE6 Sander vitreus = 1050

28 |OPP 1,3 5-Trigthy heabydio-s-triazin 7779273 Draphnis magns = 15300
ﬂOPP 1,3 5-Triegthy hexabydio-=-triazin 7779273 Daphnia magns F 26000

3 |OPP 1,3 5-Trigtheylhesxahydro-=-triazin 7779273 Lepomis macrochirus = 30800

32 |OPP 1,3 5-Trigthrylhesabydro-=-triazin 7779273 Oncorhynchus mykiss = 23300

33 |OPP 1,3 5-Trigthrylhesabydro-=-triazin 7779273 Oncorhynchus mykiss F 35000

3 |OPP 1 4-dichlorobenzens 106467 Lepomis macrochirus = 6400

35 |OPP 1 4-dichlorobenzens 106467 oncorhynchus mykiss = &80

36 |ECOTOX 1 4-dichlorobenzenes 106457 oncarhynchus mykiss F 1120

37 |ECOTOX 1 4-dichlorobenzene 106467 Paratanytarsus dizzimilis S 13000

38 |OPP 1 4-dichlorobenzens 10E4E7 Salvelinug fartinalis = 1670

29 |Boogard 2-[digeranylaming)-ethanal oo Carassiug aurstus = 290

40 |Boogard 2-[digeranylaming)-ethanol oo CYRFnUS Carpio = s0.7

4 |Boogard 2-[digeranylamino)-ethanol oo Fundulus diaphanus = 7a2

42 |Boogard 2-[digeranylamino)-ethanol oo Lepomis cyanelus = E40

43 |Boogard 2-(digeranylamino)-ethanol oo Lepomis macrochirus = T20

44 |Boogard 2-(digeranylamino-ethanol 0o Micropterus dolomisu = 237

45 |Anncgard Fordinerarylaminn1-sthann 0. iy et erns salmnides = SR —
4 4 » [\ EcoTondata

12



<EPA
s e WED-ICE Model Development

Agency

Model Il least square regression of log- 1
transformed toxicity data for all possible
species pairs

Red-winged blackhird
(Log LDa0)

Included only models significant at the 1z
p<0.05 |eve| ID I1 .leapaneseqlauail :1 :5
(Log LDA0)
# ICE Models: Species Genus Family
Aquatic 2007 1074 481 526
Wildlife 560 n/a 292

- Office of Research and Development 13
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



*"EPA Model Validation &
Uncertainty Analysis

Agency

« Only included models significant at the p<0.05 level

- Leave-1-out cross-validation
—only conducted for models N > 4
—models excluded if removal of data resulted in non-significant model
- degrees of freedom < 8 (N < 10)
« 0.05 > p-value > 0.01
— “N-fold difference” of each removed data point categorized
- 5-fold, 10-fold, 50-fold, >50-fold
— Cross-validation success rate for each model
« percentage of model datapoints predicted within 5-fold of actual value

leave-1-out cross-validation
Each data point is removed, one at a time, and the model is rebuilt

with remaining data. Removed surrogate data are used to estimate
removed predicted data from rebuilt model.




"’EPA Model Validation &
Uncertainty Analysis

Agency

Cross-validation results used to identify sources of model uncertainty:

« Aquatic
—2007: taxonomic distance
—final: model parameters, chemical MOA/class

- Wildlife
— taxonomic distance
—chemical MOA/class
—model parameters (MSE, R?)

taxonomic distance
identifies the shared taxonomic

level of the surrogate species and
predicted taxa

- Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561




\""EPA How well do ICE models work?

Model uncertainty related to taxonomic distance

Aquatics in same order ~ 90% within 5-fold, 95% within 10-fold

Percentage of all datapoints in cross-validation category

Common Number
level datapoints 5-fold 10-fold 50-fold > 50 fold
genus (1) 372 92 3 4 1
family (2) 1042 92 6 2 0)
order (3) 280 89 6 4 1
class (4) 5622 79 9 8 4
phylum (5) 854 52 17 21 10
kingdom (6) 4524 50 16 22 12

- Office of Research and Development 16
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



SEPA How well do ICE models work?

Environmental Protection
Model uncertainty related to taxonomic distance

Agency

Wildlife in same order ~ 90% within 5-fold, 97% within 10-fold

Percentage of all datapoints in cross-validation category

Common  Number
level datapoints  5-fold 10-fold 50-fold > 50 fold

genus (1) 48 100 0) 0) 0)
family (2) 1452 92 6 2 o)
order (3) 2238 90 7 3 0.3
class (4) 5706 85 10 5 0.2
phylum (5) 2402 76 13 9 15

Raimondo et al. 2003 Environmental Science and Technology (ES&T)

- Office of Research and Development 17
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



\eIEPA .
ICE Model Uncertainty:

v Chemical Mode of Action (MOA)

« Each chemical assigned a chemical MOA based on
ASTER assignment, assessment of chemical structure,
mechanism of acute toxicity, therapeutic category and
pesticidal activity

« Wildlife complete; aquatics in progress

- Office of Research and Development e 18
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561 ﬁl,-‘
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e VO €1 Uncertainty: Chemical MOA

Wildlife models

< | All Data

y =0.99x + 0.1 X *e ’ j -
o - MSE =0.42 . ® . i k? .-'_-..h-:::...-._ PR i

R =065 . . ]

p < 0.0001 . -

Mallard (log LD50 mg/kg)
2

< - Organophosphates
. y = 0.94x + 0.06 ;

m | MSE=042
R*=0.48
0 1 2 3 0 < 0.001
Northern bobwhite N -
(log LD50 mg/kg)
H sz
o

- Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561


http://www.abcbirds.org/pesticides/Profiles/chlorpyrifos.gif

EPA . .
mesees o MOdel Uncertainty: Chemical MOA

Wildlife models

Models were improved when built from data subsets for half of MOAs
compared with models built from all data

Many models built with MOA data subsets lost statistical significance
- related to reduced degrees of freedom
« signifies lack of model robustness

Models may be improved by using MOA-specific data

Abundant data is necessary to ensure model robustness preserved

All Data | DAl Carbamates

= . y =0.94x + 0.06 : y =0.50x +0.15
y':nsg_ggox:z(}_i o MSE = 0.42 MSE = 0.17
: R’=0.48 R*=0.31

R’ = 0.65
p < 0.0001

p<07 Prou

kN
%
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Errll\lrti(raonnzuztr?tzl Protection U S er G u I d an C e :

Selecting a Model with Low Uncertainty

No one attribute defines model robustness!

Rules of Thumb:
(based on uncertainty analysis of Wildlife models)

— close taxonomic distance (within order)
—low MSE (< ~0.22)

—high RZ2 (> ~0.6)

— high cross-validation success rate

— low p-value (< 0.01)

— high degrees of freedom (d.f. > 8; N > 10)

— input value should be relatively close to the range of surrogate
data used to create the model

- Office of Research and Development 21
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



ted States
Environmen tal Protection -
Agency

Available on EPA’s Center for Exposure Assessment Modeling (CEAM)

http://www.epa.gov/ceampubl/fchain/webice/index.htm

- Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561
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Mean Square Error {MSE): 0,145078 = - -
Sum of Squares (S, ) 20.11 I I I 3 :1
Cross-validation Success (% ): 04,11 Addltlonal |nf0rmat|0n
\Taxunumic Distance: 2 J
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Exposure Assessment ACI u at i C S PEC i €5

Models

Surrogate Species: Rainbow trout {Sncorhynchus mykiss)

Weh-ICE Home Predicted Species: Brook trout {Salvelinus f
Aquatic Species

Aquatic Genus Surrogate Acute Toxicity
Aguatic Family (log value)

Predicted Acute Toxici

Warning that input data
IS outside model range

Wildlife Species

Wildlife Famihy |1 5
Species Sensitivity . | el .
Distributions | Select Confidence Interval: | I nwar Limit | lInnar 1 imit
Aguatic Microsoft Internet Explorer x|
Wildlife 953 -
9 This walue is outside the x-axis range For this model,
Basic Information Calculate | \‘}) Continue?
User Manual
] Ik, I Zancel
Download Model Data Model Informatio
Bibliography Intercept: -0.216554
Slope: 1.14
Degrees of Freedom (MN-2): 15
R2: 0.823529
p-value: 0.000000

Average value of surrogate (log value): 302.23 (2.48)

3.80 (0.580881)

Maximum value of surrogate (log value): 19208.68 (4.28)

Minimum value of surrogate {log value)

Mean Square Error {MSE): 0.145078
Sum of Squares (Sxx}: 20,11
Cross-validation Success (% ): 04,11
Taxonomic Distance: 2

=

|@ Done
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Exposure Assessment ACI u at i C S PEC i €5

Models
Surrogate Species: Rainbow trout {Sncorhynchus mykiss)

ou are here: EPA Horme » Exposure Assessrmnent ®» Food Chain » Web-ICE Horme ® Aguatic Species #» ICE Calculator

Weh-ICE Home Predicted Species: Brook trout {Salvelinus fontinalis)

Aquatic Species

Aquatic Genus Surrogate Acute Toxicity Predicted Acute Toxicity

#ﬂ::ﬁitf':;?]:‘[':?és {log value) {log value)

ildiife Family 5 wat @176 0,766 ug/L (-0.115) Review confidence intervals
Species Sensitha

[F)istrihutiuns Pty |Select Confidence Interval: | Lower Limit | Upper Limit / fOr pFEdICtlon Certa|nty

Aquatic

Wildlife 95%: - 0.265 pgfl | 2.21 ug.,_,_//

Warning that input data

User Manual

Basic Information ici i - |
Calolleie Surrogate toxicity outside
model range,

IS outside model range

Download Model Data Model Information

Bibliography

Intercept: -0.316554
Slope: 1.14
Degrees of Freedom (MN-2): 15

RZ: 0.923529
p-value: 0.000000

Average value of surrogate (log value): 302.23 (2.48)
Minimum value of surrogate {log value): 3.20(0.580821)
Maximum value of surrogate (log value): 19208.68 (4.28)

Mean Square Error {(MSE): 0.145078
Sum of Squares (5, ): 20.11
Cross-validation Success (%o ): 04,11

|@ Done
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Exposure Assessment
Models

Weh-ICE Home
Aquatic Species
Aquatic Genus

Aquatic Famihy
Wildlife Species
Wildiife Famihy Web-ICE Modules
Species Sensitnaty
Distributions - - -
T ICE Aquatic ICE Wildlife
Wildlife Afuatic vertebrates f invertebrates Terrestrial Birds / Mamrmmals
Basic Information * Species * Speces
* Genus * Family
User Manual * Family

Download Model Data

Bibliography

Species Sensitivity Distribution Module

* ICE Aguatic + [CE Wildlife

Plzase addre WeCrnazter
Office of Research and Developrient | Mational Health and Environrnental Effects Research Laboratary | Gulf Ecology Division
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Species Sensitivity Distributions (SSDs)

- Cumulative probability distribution of species sensitivity

Used widely in
ecological risk
assessment fo

determine hazard
level (e.g., HCD)

SSDs protective
of endangered
species (Raimondo
et al. 2008. ETC
27:2599-2607)

Cumulative Probability

- Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Bre

0.6

0.4

0.2

0.0

Nonylphenol

SSDs have large
data requirements

- Physella virgata
7 @ Ophiogomphus sp.
V4 Lumbriculus variegatus
/ ®/Gila elegans
/ ®/Ptychocheilus lucius
/ ®/poeciliopsis occidentalis
/ Oncorhynchus mykiss
prinodon variegatus
pomis macrochirus
Postoma lepidum
tia tonsa
hen texanus
rhynchus apache
omus tentans
e s promelas
/ Daphnia magna
/ Boreal toad
/ Etheostoma rubrum
" bmarus americanus
/. enidia beryllina
// ® |Eptocheirus plumuosus
/ ® falaemonetes vulgaris
/ )/ Hyalella azteca
/ Americamysis bahia

~ ulinia lateralis
PsoRectes americanus

%bo - "";600 |
HCS 50 (ug/L)

B2 |
10000



SEPA

ICE and Measured SSDs

1.0 —

>

e

Eg 0.8

©

i ®)

@)

EE 0.6

(D)

=

?3 0.4 —

S

-

ég 0.2 —
0.0

Dieldrin

Lahd

Sheepshead minnow (Cyprinodon variegatys PN L
Goldfish (Carassius auratus) Scud (Gammarus lacustris)
@ \Vater flea (Daphnia pulex)
@ \\ater flea (Simocephalus serrulatus)
@ \Vater flea (Daphnia carinata)
/ Grass shrimp (Palaemonetes vulgaris)
@ Goldfish (Carassius auratus)

Stonefly (Pteronacys californica

Channel catfish (Ictalurus punctatu
Southern leopard frog (Rana sphenocephala;
Green sunfish (Lepomis cyanellug)
Mosquitofish (Gambusia affi?s)

(Crassostrea virgini¢a)
carp (Cyprinus cargio
(Xyrachen texanus{
omis macrochirus

Measured SSD

Grass shrimp (Palaemonetes kadiakensis
Striped bass IgMorone saxatilis)

Hermit crab (Pagurus longicarpus)
Bluegill (Lepomis macrochirus )
Threespine stickleback (Gasterosteus aculeatus)
orean shrimp (Palaemon macrodactylus)

@ Coho salmon (Oncorhynchus kisutch
®Sheepshead minnow (Cyprinodon variegatus)
ummichog (Fundulus heteroclitus)

nuain)

ICE can be used to generate SSDs

Greenback cu ynchus clarki stomais)
Cape fear shiner (Notropis mekistocholas)
Rainbow trout (Oncorhynchus mykiss) /
Water flea (Daphnia magna) /
Aquatic sowbug (Asellus brevicaudus) ;@
Spotfin chub (Cyprinella monacha) &
Lake trout (Salvelinus namaycush) /
Fountain darter (Etheostoma rubrum)//

@ Crayfish (Orconectes nais)
® Scud (Gammarus faciatus)

with only one known toxicity value _
4 rcentile:

Shortnose sturgeon (Acipenser brevirgsfrup ponia IEtLUtdld).
. perch (Micrometrus minimus)
Stonefly (Pteronacys caln:gn’lgca / Chinook salmon (Oncorhynchus tshawytscha) M d: 0.91
Brown trout (Salmdo/t Utta) Rainbow trout (Oncorhynchus mykiss) easured: V.

Stonefly (Pteronarcella padi
cu :
ysid (Ameriea

a) Shiner perch (Cymatogaster aggregata)
ee|pfidg Uil lnifaliate) e m—m

Ak 'shrimp (Panaeus dourarum)

ICE: 1.7 ug/L

10"-2

10n-1

1070

10M

LC50 (ug/L)

1072

1073




SEPA ICE and Measured SSDs

United States

] i i ‘ -~
1.0 Dieldrin Black bullhe . @ Crayfish (Orconectes nais)
Sheepshead minnow (Cvnri & e @ Scud (Gammarus faciatus)
Goldfish ( , | ® Scud (Gammarus lacustris)

, i ot _ @ \Vater flea (Daphnia pulex)
&hannel catfis p p

" g [ } or floo oconho g
ard frog (i pd OWate\rA]qJl

Measured SSD n sunfish /_ ®Grass shrimp (Pala

1 inh| . A~
0.8 squitof @ Goldfish (Carassius 3
(AWQC) oyster (. / |/ ® Stonefly (Pteronacys
mmon { ;. Northern puffer (Sphaeroides maculatus
azorback sucker - Eastern oyster (Crassostrea virginica)
Bluegill (Ley © e @ gionefly (Pteronacys californica)
Yellow per¢’ — ) / ®5triped mullet (Mugil cephalus)
Greenthroat darter (Ef & e / @Fathead minnow (Pimephales promela_s%
Greenback cutthroat trout (Oncorhy| — i Gragaghrimp (Palaemonetes kadiakensis
0.6 7 Cape fear shiner (N% / ' StrifggRRass (Morone saxatilis) \
Rainbow trout (O ' : Herm ag —

Bluegill (Lep3d

Wat( | (LepORgy .
rgeonss || | fomdicen i SSD derived
SLpaolgl?r gﬂtu( : .. hoho %alrréon _(Oncor(rélnc f d
> i eepshead minnow r
C|::L(J)tltjfr1]rt'g:irt] Sr?)rt"e / umrﬁichog Fulndulus h)gge rom measure
] : Palaemonetes
0.4 Apache :\r/lqtétgg, 22 ug/L LCSO
idg :-
Largemouth bass (N il = | Wed) /A Sgndeliim ot an.cantan —

Lahonatan cutthroat trout (Oncorhj .
Chinook salmon (Qna ¢

Cumulative Probability

Coho salmc , | : ) : N d
0.2 e LK &ys C . . Gk
shormossetgmij» <[] / from individua OUElS:

(fathead:crayfish; fathead:scud...)

SN w Shiner perc
erican eel (Angui

Ak shrimp (Panaeus ddw

Ry

10"-2 10n-1 1070 10M 1072 1073 10n4
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<EPA
How Do ICE and Measured SSDs
Compare?

Agency

« Aquatic Species Proof of Concept (Dyer et al. 2006. ES&T 40:3102-3111)
—ICE-based SSDs had HC5s within an order of magnitude of measured HC5s

« Aquatic Species, Expanded Study (Dyer et al. 2008. ES&T 42:3076—-3083)
— 55 AWQC chemicals

— using fish surrogate to predict fish and invertebrate surrogate to predict
iInvertebrates yielded SSDs similar to measured

- Wildlife ICE SSD study (Awkerman et al. 2008. ES&T 42:3447-3452)
— > 90% of ICE HD5s within 5-fold of measured HD5

- Office of Research and Development 35
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



Enonmentl Potcton Web-ICE SSD Modules

http://www.epa.gov/ceampubl/fchain/webice/index.htm

36
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Exposure Assessment
Models

7 /’f_“.,,_-.f"' The Web-based Interspecies Correlation Estimation (Web-ICE) application estimates
e acute toxicity to aguatic and terrestrial organisms for use in risk assessment. Please refer

z ./" to the User Manual for detailed instructions on using Web-ICE.

Weh-ICE Home
Aquatic Species
Aquatic Genus
Aquatic Famihy
Wildlife Species
Wildlife Famihys

N Species Sensitivity
g S Distribution Modules

Aquatic ICE q dlife
Ll LD Aguatic vertebrates| | invertebrates Terrestrial § fds f Mammals
Basic Information * Sped (s toq pelles
* Gen * | Ernily
User Manual * Faml
Download Model Data

Bibliography

]

Species Sensitivity Distribution Module

* ICE Aguatic + [CE Wildlife
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Exposure Assessment
Models

Weh-ICE Home
Aquatic Species
Aquatic Genus
Aquatic Famihy
Wildlife Species
Wildlife Famihys

Species Sensitnaty
Distributions
Aquatic
Wildlife
Basic Information
User Manual

Download Model Data

Bibliography

Fecent Additions | Contact Us

FY

U.S. Environmental Protection Agency =

0l

Interspecies Correlation Estimation

search: © all EPA & This Area |

You are here: EPA Home #» Exposure Assessment #» Food Chaio » Web-TeF Home @ -]

Di-fonatic

Pick a surrogate

Species Sensitivity Distrib Enter known toxicity

Single Surrogate SSD

Enter/ Sxicity {po/fL)

v

Pick your S

&% Fathead minnow (PATEphales promelas) I?E
" Sheepshead minnow {Cyprinodon variegatus)
 Bluegill {Lepomis macrochirus)

" Channel catfish {Ictalurus punctatus)

' Rainbow trout (Oncorhynchus mykiss)

Reset | Continue |

If toxicity data for a chemical is available for both a vertebrate and an invertebrate species, 550s can be improved by using

twio surrogates, The two surrogate S50 uses the vertebrate surrogate to estimate toxicity to all vertebrate species and the —
invertebrate surrogate to estimate toxicity to all invertebrate species. Data generated from both surrogates are combined to

create one 550, See the user manual for more on this method,

Two Surrogate SSD

Pick your vertebrate Surrogate Enter Tozicity {pg/fL)

" Fathead minnow (Pimephales promelas) |

" Sheepshead minnow {Cyprinodon variegatus)

 Blueqill (Lepomis macrochirus)

" Channel catfish {Ictalurus punctatus)

" Rainbow trout (Oncorhynchus mykiss) ;'
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Calculates hazard level
confidence interval

e Species Sensitivity Distribution

Models

Surrogate Species: innow (Fimephales prq melas)

Weh-ICE Home Input Toxicity: 7

U.S. Environmental Protection Agency =

Its

FY

Simultaneously calculates

Indicates potential uncertainty

Aquatic Species
Aquatic Genus |Hf35 'I 3.5640/L  95% Confidence Interval: 0.547 - 7.77
Aquatic Famihy . .
Wildiife Species Common Name Scientific E?E';T;ifrd gﬁq?n‘i:::::: "
Wildlife Famihy Sort Sort Sort + Sort
Sggf:ﬁilﬁﬁ::znw W Mysid Americamysis bahia 0.825 0,020 - 32,47
Aquatic W Stonefly 1,37 0.567 - 3.3
Wiidlife I- k b
& storey] UNCIICK boxes to 2 48 1.36 - 4.5
Basic Information X | d |
User Manual W amphipg excluae species 3.30 0.695 - 15.]
Download Model Data ¥ Stonefly ronarcys californica 5.83 1.60-21.2
Bibliography W WNorthern pik Esox lucius 11.63 4.06 - 33.30
W atlantic Salmo salar 13.39 3.61-49.68
W Bro Ut Salmo trutta 13.52 385 -47.40
ortnose . .
v sturgeon Acipenser brevirostrum 14.83 F.05-31.20 minimum of 93.07
¥ Brook trout Salvelinus fontinalis 18,95 6.65 - 54.17
¥ Smallmouth bass  Micropterus dolomieu 19.66 4,35 - B8.92
W Fountain darter Etheostoma fonticola 20.64 10.63 - 40.09

* Input toxicity less than model

=
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Pick your Surrogate

" Fathead minnow (Pimephales promelas)

" Sheepshead minnow (Cyprinodon variegatu
 Bluegill (Lepomis macrochirus)

" Channel catfish (Ictalurus punctatus)

" Rainbow trout (Oncorhiynchus mykiss)

Reset |

Enter Toxicity {(pg/fL)

s)

Continue |

If toxicity data for a chemical is available for both a vertebrate and an invertebrate species, S50s can be improved by using
twio surrogates, The two surrogate 550 uses the vertebrate surrogate to estimate toxicity to all vertebrate species and the
invertebrate surrogate to estimate toxicity to all invertebrate species. Data generated from both surrogates are combined to
create one 550, See the user manual for more on this method,

Two Surrogate 55D

Pick your vertebrate Surrogate
¥ Fathead minnow (Pimephales promelas)
" Sheepshead minnow {Cyprinodon variegatu
 Bluegill (Lepomis macrochirus)
" Channel catfish (Ictalurus punctatus)
" Rainbow trout {Oncorhivnchus mykiss)

Pick your invertebrate Surrogat
% Daphnid (Daphnia magna)
 mMysid (Americamysis bahia)

Reset |

Enter Toxicity {(po/fL)
|75

2

Option to use
two surrogates

nter Toxicity (pg/fL)
|20

Continue |

Please address all commments and questions to the webmaster
Office of Research and Developrment | Mational Health and Environmental Effects Research Laboratory | Gulf Ecology Division
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o

Common Name
Sort

Mysid
Morthern pike
Atlantic salmon
Brown trout

Shortnose
sturgeon

Pink shrimp

Amphipod
Brook trout
Daphnid

Srmallmouth bass

Fountain darter

I =lem e

Surrogate Species: Fathead minnow (Fimephales promelas) ; Daphnid (Daphnia magna)

Input Toxicity: 75,20 ug/L
95%% Confidence Interval: 1.87 - 17.23

|HCE 'I 7.88 pgiL

Scientific
Sort
Americamysis bahia
E=zox lucius
Salmo salar

Salmo trutta
Acipenser brevirostrum

Farfantepenaesus
duararum

GFammarus
pseudolimnaesus

Salvelinus fontinalis

Simocephalus
serrulatus

Micropterus dolomieu

Etheostoma fonticola

[t PR MR TR £

Estimated
Toxzicity
Sort +

9.40
1163
13.39
13.52

1433

1561

16.70

1292

19.10

19,66
20.64

Lo B B k|

95% Confidence
Intervals
Sort

<_——Predicted from invertebrate

4.06 - 33.30

3.61 -49.68
3.85 - 47.40

* Input toxicity less than model

705 -31.20 rinimum of 92.07

0,298 -612.21

6.02 - 46,33

S —

7.87 -46.24

predicted from fish

4,35 -88.92
10.63 - 40.09

=
An T
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v EPA 2009 update:

G Improved SSD surrogate choices

U.5. ENYIRONMENTAL PROTECTION AGEI

Interspecies Correlation Estimation
Recgnt Additiong | Contact Us search: O all EPA & This Area

You are hedte: EPA Home » Exposure Assessment » Food Chain » Web-ICE Home = SSD » S5D-Agquatic

TR Species Sensitivity Distributions - Aquatic Species
Models

Multiple Surrogate S5D

Web-ICE Home
Aguatic Species Surrogate:
Aguati
Aﬁﬁgm bl No more than 25 species may be chosen for one calculation
Wildiife Species
Willdlife Family

Sort By: -Ccmmen MNamne »

sm 5 5’“":‘"“““ Spacias Tawicity
Aquatic american eel (anguilla rostrata)
Wildlife

Remove Species

amphipod (Hyalella azteca)
Basic Information & { [
L

User Maniial Bluegill {Lepomis macrochirus) Remove Species

|
Remove Species ]
J
1

Download Model Data Bryozoan (Lophopodella carter)

Bibliography Copepod (Acartia clausi) <:: Select from a" Surrogates In database;
i g Up to 25 surrogate inputs per SSD

Stonefly (Pteronarcella badia)

Southern rainbow (Villosa vibex) ' [ Remove Species
Spotfin chub (Edmonax monachus) | [ Remove Species
amphipod (Gammarus fasciatus) _ | [_Remme Species

amphipod (Gammarus pseudolimnaeus) Remove Species

Atlantic silverside (Menidia memidia) Remove Species

Bay scallop (Argopecten irradians)

Blue mussel (Mytilus edulis) Remove Species

Cape Fear shiner (Notropis mekistochaolas) Remove Species

Walleye (Sander vitreus) Remove Species

Common carp (Cyprinus carpio) Remove Species

|
|
]
|
J
Remave Species J
|
]
|
)
J

|
[
l
|
Daggerblade Grass shrimp (Palaemonetes pugio) | [ Remove Species
| |
[
|
i




SEPA 2009 update:

United States

oy e o Improved SSD output

U.5. ENYIRONMENTAL PROTECTION AGENCY
Interspecies Correlation Estimation B Bomonak

Racent Additiong | Contact LUs Search: 5, All ERA iy This Area Gﬂl
You are heret EBA Home * Exgosure Ssséssmant » Food Chain » Waeb-ICE Home ®» S50 » SS0-Aguatic® SSD-Aguatic Results

Species Sensitivity Distributions - Aquatic

Surrogate Species: Blue crab (Callinectes sapidus), Channel catfish (Ictalurus punctatus), Rainbow
trout {Oncorhynchus mykiss)

Input Toxicity: 150, 200, 250 pg/L
|HE5 "| 30.58 yg/L  95% Confidence Interval: 7.41 - 57,81

Wildiife Farmily _—— Estimated 95% Confidence Show Data:
cﬂm“'si':t"“ T 5':';::“': Toxicity Intervals | Surogate |
Species Sensitivity e i Sort Sort Sort
¥ Stonefly Claassenia sabulosa 1.94 0.805 - 4.68 Channel catfish gi.ctalurug
punctatus)
¥ Stonefly Pteronarcella badia 3.46 1.80 - .67 Channel catfish (Ictalurus
punctatus)
\ : i ( 1]
W Amphipod Gammarus lacustris 12.14 §joasrag  HANEOW t“::‘:ﬁf;’“” Yo
Pteronarcys g Rainbow trout (Oncorhynchus
¥ Stonefly it 30.44 13.44 - 68.94 EE)
¥ Daphnid Daphnia pulex 43.79 1 . .
il Estimate based on best fit ICE model
W Pink shnmp Fatlantepenae ; i
duorarum of |nput surrogate SpPecCIeS
H - X n- THia I TR WY OF G (N T T TR T ILT Tl
¥ Mysid Americamysis bahia 49.87 12.59 - 197,51 mykiss)
¥ Northemn pike  Esox lucius 50.39 21.07 - 120,47 chanhel catheh Uk
g " ; o ' punctatus)
; Gammarus - Rainbow trout (Oncorhynchus
]F Amﬂhlﬂﬂd QSEU’dQ'II’I‘IﬂBEUﬁ 53.03 2520 - 183.64 mvkisﬁ,‘:



< EPA Attributes of Web-ICE

Environmental Protection
Agency

Defensibility
- cross-validation of models provides user with

estimate of model performance
- all models significant

« User guidance
- clearly outlined
« uncertainty analyses identify “Rules of Thumb” (Aquatic complete in 2009)
- Web-ICE alerts users to potentially poor-fitting data

 Dynamic application easy to update
- updated & new models with new toxicity data
- update user-friendliness through user feedback
« new modules to meet ecorisk needs

- Office of Research and Development a4
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



""EPA Applications:

Ecological Risk Assessment

Agency

Direct toxicity estimation
» >14,000 standardized QC’d acute tox records
» 2000+ chemicals, 400+ species
» 2000 interspecies models

Species Sensitivity Distributions
» populate SSDs and derive HC5/HD5
 high accuracy, easy to use
e link to QSAR

Endangered species risk assessment
* Web-ICE module in development
* Direct toxicity estimation
» SSD approach: 97% T&E >HC5; 99% T&E >HC1
(Raimondo et al. 2008. ETC 27:2599-2607)

babiity

00000




wEPA Web-ICE Future Research

United States
Environmental Protection

Directions

Internet platform allows for dynamic product
- updates of latest model development
« continuous improvement of user-friendliness
« updates occur in short time frame

Expand SSD Module
- include option to select distribution type
- include model information on output screen

2009-2010 Research
« QSAR to ICE linkage
- ICE chronic toxicity models
- Algal models
« MOA specific aguatic models

FUTURE Modules
— Endangered Species module (2009)
— Algal ICE (2009)




<EPA

United States
Environmental Prg
Agency

http://www.epa.qgov/ceampubl/fchain/webice/index.htm

Office of Researc
NHEERL, Gulf Ecology Division, GUIT Breeze, L 32561
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http://www.epa.gov/ceampubl/fchain/webice/

	Aquatic and Wildlife Species�Sensitivity Modeling using Web-ICE
	With the invaluable assistance of…
	What is Web-ICE?
	Presentation Outline
	What is an ICE Model?
	A Brief History of ICE
	ICE Models – the basics
	Web-ICE Database Sources
	Web-ICE Database Sources
	Test Data Standardization
	Web-ICE Aquatic Expansion
	Slide Number 12
	Quality Assurance
	Slide Number 14
	Model Validation & Uncertainty Analysis
	Model Validation & Uncertainty Analysis
	How well do ICE models work?�Model uncertainty related to taxonomic distance
	How well do ICE models work?�Model uncertainty related to taxonomic distance
	Slide Number 19
	Model Uncertainty: Chemical MOA�Wildlife models
	Model Uncertainty: Chemical MOA�Wildlife models
	User Guidance:�Selecting a Model with Low Uncertainty
	Tour of Web-ICE
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Species Sensitivity Distributions (SSDs)
	Slide Number 34
	Slide Number 35
	How Do ICE and Measured SSDs Compare?
	Web-ICE SSD Modules
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Applications: �Ecological Risk Assessment
	Web-ICE Future Research Directions
	Slide Number 48

