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What is Web-ICE?

• 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)
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Presentation Outline
Model Development
• Background on ICE models
• Database expansion & QC
• Model validation & uncertainty analysis
• User guidelines

Tour of Web-ICE
• Introduction to Web-ICE
• User-friendliness
• Species Sensitivity Distribution (SSD) Module
• Applications, Future development



4Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561

Log-linear model of the relationship between the acute toxicity 
(LC50/LD50) of chemicals tested in two taxa
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What is an ICE Model?
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A Brief History of ICE

• 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)
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ICE Models – the basics

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 1.0 2.0 3.0 4.0
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Web-ICE Database Sources

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
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Web-ICE Database Sources

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
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Test Data Standardization

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/kg)
• Adults only
• Chemical purity/formulation: > 90%
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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
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Web-ICE Database

# 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
endangered species
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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

Quality Assurance
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Web-ICE Model Development

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

Included only models significant at the 
p<0.05 level

# ICE Models: Species Genus Family

Aquatic 2007 1074 481 526

Wildlife 560 n/a 292
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Model Validation & 
Uncertainty Analysis

• 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.
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Model Validation & 
Uncertainty Analysis

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, R2)

taxonomic distance
identifies the shared taxonomic

level of the surrogate species and 
predicted taxa
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How well do ICE models work? 
Model uncertainty related to taxonomic distance

Common 
level

Number 
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

Percentage of all datapoints in cross-validation category

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

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

genus (1) 48 100 0 0 0
family (2) 1452 92 6 2 0
order (3) 2238 90 7 3 0.3
class (4) 5706 85 10 5 0.2
phylum (5) 2402 76 13 9 1.5

Percentage of all datapoints in cross-validation category

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

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

How well do ICE models work? 
Model uncertainty related to taxonomic distance
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ICE Model Uncertainty: 
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
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• 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

Model Uncertainty: Chemical MOA 
Wildlife models
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User Guidance: 
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 R2 (>  ~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
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Tour of Web-ICE
Available on EPA’s Center for Exposure Assessment Modeling (CEAM) 

http://www.epa.gov/ceampubl/fchain/webice/index.htm
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Select taxonomic model
for Aquatic or Wildlife
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Drop down menus to
select Surrogate or 

Predicted first
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Drop down menus to
select Surrogate or 

Predicted first
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Sort by common
or scientific name
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Only offers significant 
(p<0.05) models for 

chosen taxon
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Aquatic graphs 
coming in 2009

Surrogate toxicity input

Select confidence interval

Model parameters

Surrogate species data summary

Additional information

Predicted toxicity and
confidence interval
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Warning that input data 
is outside model range
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Warning that input data 
is outside model range

Review confidence intervals
for prediction certainty



31Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561



32Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561

Species Sensitivity Distributions (SSDs)

Used widely in 
ecological risk 
assessment to 
determine hazard 
level (e.g., HC5)

• Cumulative probability distribution of species sensitivity

LC50 (ug/L)HC5

SSDs have large 
data requirements

SSDs protective 
of endangered 
species (Raimondo 
et al. 2008. ETC 
27:2599-2607)
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  Water flea (Simocephalus serrulatus)
  Water flea (Daphnia pulex)

  Scud (Gammarus lacustris)
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Stonefly (Pteronarcella badia)  
Brown trout (Salmo trutta)  

Stonefly (Pteronacys californica)  
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Atlantic salmon (Salmo salar)  
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5th percentile:

Measured: 0.91

ICE: 1.7 ug/L
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ICE can be used to generate SSDs 
with only one known toxicity value

ICE SSDMeasured SSD
(AWQC)



34Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561

NOEC (ug/L)

C
um

ul
at

iv
e 

Pr
ob

ab
ili

ty

10^-2 10^-1 10^0 10^1 10^2 10^3 10^4

0.0

0.2

0.4

0.6

0.8

1.0 Dieldrin

 

 

  Pink shrimp (Panaeus dourarum)
  American eel (Anguilla rostrata)

  Shiner perch (Cymatogaster aggregata)
  Rainbow trout (Oncorhynchus mykiss)

  Chinook salmon (Oncorhynchus tshawytscha)
  Dwarf perch (Micrometrus minimus)

  Guppy (Poecilia reticulata)
  Mysid (Americamysis bahia)
  Atlantic silverside (Menidia menidia)
  Isopod (Asellus brevicaudus)
  Striped killifish (Fundulus majalis)

  Bluehead (Thalassoma bifasciatum)
  Sand shrimp (Crangon septemspinosa)

  Mayfly (Ephemerella grandis)
  Green sunfish (Lepomis cyanellus)
  Grass shrimp (Palaemonetes pugio)
  Mummichog (Fundulus heteroclitus)
  Sheepshead minnow (Cyprinodon variegatus)
  Coho salmon (Oncorhynchus kisutch)
  Korean shrimp (Palaemon macrodactylus)

  Threespine stickleback (Gasterosteus aculeatus)
  Bluegill (Lepomis macrochirus )

  Hermit crab (Pagurus longicarpus)
  Striped bass (Morone saxatilis)
  Grass shrimp (Palaemonetes kadiakensis)
  Fathead minnow (Pimephales promelas)
  Striped mullet (Mugil cephalus)
  Stonefly (Pteronacys californica)

  Eastern oyster (Crassostrea virginica)
  Northern puffer (Sphaeroides maculatus)

  Stonefly (Pteronacys californica)
  Goldfish (Carassius auratus)

  Grass shrimp (Palaemonetes vulgaris)
  Water flea (Daphnia carinata)

  Water flea (Simocephalus serrulatus)
  Water flea (Daphnia pulex)

  Scud (Gammarus lacustris)
  Scud (Gammarus faciatus)

  Crayfish (Orconectes nais)

 

 

Mysid (Americamysis bahia)  
Scud (Gammarus faciatus)  

Stonefly (Pteronarcella badia)  
Brown trout (Salmo trutta)  

Stonefly (Pteronacys californica)  
Shortnose sturgeon (Acipenser brevirostrum)  

Brook trout (Salvelinus fontinalis)  
Atlantic salmon (Salmo salar)  

Coho salmon (Oncorhynchus kisutch)  
Chinook salmon (Oncorhynchus tshawytscha)  

Lahonatan cutthroat trout (Oncorhynchus clarki henshawi)  
Largemouth bass (Micropterus salmoides)  

Midge (Chironomus tentans)  
Apache trout (Oncorhynchus apache)  
Cutthroat trout (Oncorhynchus clarki)  
Fountain darter (Etheostoma rubrum)  

Lake trout (Salvelinus namaycush)  
Spotfin chub (Cyprinella monacha)  

Aquatic sowbug (Asellus brevicaudus)  
Water flea (Daphnia magna)  

Rainbow trout (Oncorhynchus mykiss)  
Cape fear shiner (Notropis mekistocholas)  

Greenback cutthroat trout (Oncorhynchus clarki stomais)  
Greenthroat darter (Etheostoma lepidum)  

Yellow perch (Perca flavescens)  
Bluegill (Lepomis macrochirus )  

Razorback sucker (Xyrachen texanus)  
Common carp (Cyprinus carpio)  

Eastern oyster (Crassostrea virginica)  
Mosquitofish (Gambusia affinis)  

Green sunfish (Lepomis cyanellus)  
Southern leopard frog (Rana sphenocephala)  

Channel catfish (Ictalurus punctatus)  
Goldfish (Carassius auratus)  

Sheepshead minnow (Cyprinodon variegatus)  
Black bullhead (Ameiurus melas)  

LC50 (ug/L)

C
um

ul
at

iv
e 

Pr
ob

ab
ili

ty
ICE and Measured SSDs

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)
X  = -0.025 + 1.098X

r = 0.991
2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)
X  = -0.025 + 1.098X

r = 0.991
2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

1.0 2.0 3.0 4.0

1.0

2.0

3.0

Rainbow Trout (log 96-h LC50)

C
ap

e 
Fe

ar
 s

hi
ne

r (
lo

g 
96

-h
 L

C
50

)

X  = -0.025 + 1.098X
r = 0.991

2 1

Each ICE SSD point derived
from individual ICE models:
(fathead:crayfish; fathead:scud…)

ICE SSDMeasured SSD
(AWQC)

SSD derived 
from measured 
22 ug/L LC50
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How Do ICE and Measured SSDs 
Compare?

• 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 

invertebrates 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
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Web-ICE SSD Modules

http://www.epa.gov/ceampubl/fchain/webice/index.htm
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Species Sensitivity 
Distribution Modules
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Pick a surrogate
Enter known toxicity



39Office of Research and Development
NHEERL, Gulf Ecology Division, Gulf Breeze, FL 32561

Simultaneously calculates
toxicity & confidence intervals

from all available modelsIndicates potential uncertainty

Unclick boxes to 
exclude species

Calculates hazard level 
confidence interval
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Option to use 
two surrogates
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Predicted from invertebrate

predicted from fish
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2009 update: 
Improved SSD surrogate choices 

Select from all surrogates in database;
Up to 25 surrogate inputs per SSD
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2009 update: 
Improved SSD output 

Estimate based on best fit ICE model 
of input surrogate species
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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

Attributes of Web-ICE 
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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
• 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)

Applications: 
Ecological Risk Assessment
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Web-ICE Future Research 
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 aquatic models

• FUTURE Modules
– Endangered Species module (2009)
– Algal ICE (2009)
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http://www.epa.gov/ceampubl/fchain/webice/index.htm 

Got ICE?

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