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What is the ECOTOX Knowledgebase?

Publicly available, curated database providing toxicity data from single-chemical exposure
studies to aquatic life, terrestrial plants, and wildlife

* From comprehensive search and
review of open and grey literature

* Data extracted from acceptable

studies, with up to 250 fields

* Recently updated
* Interactive queries by
chemical, species,
effect or endpoint
* Data added quarterly

* 30+ year history
* Originated in the early 1980s,
maintained by EPA ORD

e (Current user statistics
* 8,000 distinct hosts search the

] Knowledgebase each month

Data last updated

Jun 11,
2020

Recent chemicals with full searches com

ECOTOX Knowledgebase

Butyl benzyl phthalate
Clofibrate

Dibutyl phthalate
Dichloropropanes

See update totals

About ECOTOX

The ECOTOXicology knowledgeba

se (ECOTOX) isa

comprehensive, publicly available knowledgebase

providing single chemical envirol

on aquatic life, terrestrial plants a

Learn More

Disclaimer: You should consult the original scienti

nmental toxicity data
nd wildlife.

the context of the data retrieved from ECOTOX.

@ 1' 5
awd [

ific paper to ensure an understanding of

WWW.epa.gov/ecotox

pleted and data extracted

Di-ethylhexyl phthalate

Ethylene dibromide

Formaldehyde

Per- and Polyfluoroalkyl Substances (P...

1,006,972

Results

WELCOME TO ECOTOX VERSION 5!
Please click here to provide feedback so that we can continue to improve your experience.

Getting Started Other Links

¢ Use Search if you know exact parameters or search terms e Limitations

(chemical, species, etc.) ¢ Frequent Questions
¢ Other Tools/Databases

¢ Recent Additions

¢ Use Explore to see what data may be available in ECOTOX
(including data plots)

¢ ECOTOX Quick User Guide (2 pp, 141 K)
+ ECOTOX User Guide (89 pp, 663 K)
s ECOTOX Terms Appendix

B Get Updates via Email

Download

Download the entire database as an ASCII file via the button below.

@ Download ASCII Data [


http://www.epa.gov/ecotox
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U
Environmental Protection
Agency

ECOTOX Knowledgebase

Chemical environmental
toxicity data for aquatic life,
terrestrial plants and wildlife

> EPA Program Offices and Regions,
States, Tribes, Other Federal Agencies
and International Entities
Ecological Risk Assessments
Ambient Water Quality Criteria
Ecological Screening Values
Chemical Prioritization

Emergency Response
s . Tools and Applications
S— - Species Sensitivity Distributions (e.g., US
m EPA’s WebICE, NOAA’s CAFE)
PNECs and threshold values (e.g., EcoTTC)
QSAR (e.g., ECOSAR, TEST, OECD QSAR
Toolbox)

6% 3%
BCF modeling and validation
= ~ Adverse Outcome Pathway (AOP) development

Private Sector
31%




soeesn Per- and polyfluoroalkyl substances (PFAS)
toxicity data for ecological risk T
assessment and management 0000000, o

* Providing data to researchers, EPA ERA
Forum, DoD Tri-Services ERA Work Group,
and others

« ECOTOX comprehensive literature search

and systematic review process completed
for >300 PFAS (April 2018 - present)

* Ecological toxicity data from 692 references:
* 130 PFAS
* 459 Biological species
* Diversity 1n effects
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\ . . .
Chemical verification

and development of
search terms

N J
4 )

Conduct literature
searches

Identification

|\

(

(S J
4 N

J

Identify and acquire
potentially applicable
studies

Screening

|\

(

Eligibility]

o )
4 )
Review literature for
applicability to
ECOTOX

|\

~\

J

\ J

a 0\

Extract data into
ECOTOX

Knowledgebase

Included

Chemical-based Search Terms:
e >3(00 Chemical names and CASRNs
e Generic PFAS terms

I )

Literature search: Use chemical-specific search terms to query multiple literature search engines

Citations ProQuest/ Science ToxNet Dissertation Agricola Web of Already in
from: CSA Direct Abstracts Science Unify*
n= 541 27,081 14,924 643 15,408 43,462 2,961
I\ *Internal USEPA ECOTOX database /
Y

4

~145,000 citations downloaded Initial removal of dupl

icates

\ 4

Title and Abstract Screening
n ~16,200 references

n = 15,424 references
Chem Methods: 6,958

Not applicable (excluded):

No Toxicant: 322

n ~ 85 references

Human Health: 3,755 Duplicate: 181
False Hit: 1,915 Review: 67
v Fate: 670 Mixture: 15
Survey: 379 Other: 151
For Review (Full Text Screening) Bacteria: 280
n ~ 600 references No PFAS in reference:

Data Extracted from
Acceptable Papers

n ~ 75 references

Did not meet acceptability criteria (excluded):

n ~ 500 references: 14,500 total records

Awaiting Review and Data Extraction

l n = ~30 references

192 PFAS references already
included in ECOTOX

N Data Records for PFAS
n = 692 references: 19,457 total records
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Challenges with PFAS references
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I Ly ‘Q Potassium perfluorohexane-1- 5u|f::mate|

cate/envpol

ENVIRONMENTAL
POLLUTION
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United States

S Environmental Protection  Home
\’ Agency

Advanced Search  Batch Search  Lists

Predictions

-mtéézqcanl

Downloads

Home

Advanced Search

Batch Search  Lists

Predictions

1H,1H,2H,2H-Perfluorooctanesulfonic acid ---
in paper; had incorrect CAS number
associated with it in Supplemental table;
called another name in Dashboard

Downloads

6:2 Fluorotelomer sulfonic acid
27619-97-2 | DTXSID6067331

Searched by DS5Tox Substance Id.

b Environmental Tt .
< Department of 1 Potassium perfluorohexanesu it C N
Quality Control Notes
3871-99-6 | DTXSID3037709
Searched by DSSTox Substance Id.

A.rﬂde hism : EXECUTIVE SUMMARY
Received oy p‘ Me Quality Control not

PROPERTIES
Received %“ Intrinsic Properties
27 October ENV. FATE/TRANSPORT insi i
Accepted 30 Octol Intrinsic Propertie F F F F F F
Available online 3 HAZARD ﬁ S A . o | l ] l ‘ l

¢ o—s l | ] } ] | . Strutturatiidentis Structural ldentifiers
Keywords: l T I / | ’ ‘ ‘ ‘ ‘
PFAS ) EXPOSURE o F F F F F F Linked Substances 0—-=s F F F F F F
Perfluorooctanesu R | Linked Substances
Embryonic develo - Presence in Lists OH
EIZDI;ZiExmn SIMILAR COMPOUNDS
P Y Record Informatio - =
GENRA (BETA) Presence in Lists
RELATED SUBSTAMCES
PESLIILCU 1 d ULl Cdde 11 UVEL diICSd d1 I Sda e 1l _‘,I'UII'& 3dU LUl dl IIIJIUB

show that early exposure to PFOSA adversely impacts embryogenesis, ar
lipid transport and liver development.

© 2019 |

Record Information



SEPA Per- and polytluoroalkyl substances (PFAS)

United States
Environmental Protection

Agency tOXicity data for eCOlogical riSk us_m“ﬂfigiﬁuiﬁgimm GenX Chemicals ® © o

assessment and management o2209N0% 0 oL

ECOTOX Know led gebase Search Explore Contact Us

Total in database
Data last updated

Recent chemicals with full searches completed and data extracted
Jun ll Butyl b | phthalat Di-ethylhexyl phthalat Propiconazol 12,155 13’199
9 utyl benzyl phthalate i-ethylhexyl phthalate ropiconazole Chemicals Species
202 0 Clofibrate Fthylene dibromide Triadimefon
Dibutyl phthalate Formaldehyde Triphenyl Phosphate

Dichloropropanes Per- and Polyfluoroalkyl Substances (P... Tetrabromobisphenol A (TBBPA
See update totals prop lyfluoroalkyl Substances (P DIsP ( ) 50,567 1,006,972

Click to Explore Per- and Polyfluoroalkyl Substances (PFAS) EEGECLE Results

WELCOME TO ECOTOX VERSION 5!
Please click here to provide feedback so that we can continue to improve your experience.

About ECOTOX Getting Started Other Links

The ECOTOXicology knowledgebase (ECOTOX) is a = * Use Search if you know exact parameters or search terms e Limitations
comprehensive, publicly available knowledgebase - (chemical, species, etc.) s Frequent Questions
providing single chemical environmental toxicity data L\ s Use Explore to see what data may be available in ECOTOX ¢ Other Tools/Databases

on aquatic life, terrestrial plants and wildlife. (including data plots) Recent Additions

« ECOTOX Quick User Guide (2 pp, 141 K) B Get Updates via Email
ECOTOX User Guide (89 pp, 663 K)

* ECOTOX Terms Appendix

Download

Disclaimer: You should consult the original scientific paper to ensure an understanding of

- the context of the data retrieved from ECOTOX. Download the entire database as an ASCII file via the button below.

@l Download ASCII Data [ )

https://cfpub.epa.gov/ecotox/explore.cfm?cgid=36
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ECOTOX Know lEd ge base Search Explore Contact Us

< Explore Chemicals Per- and Polyfluoroalkyl Substances (PFAS) @
Aquatic Terrestrial CAS NO. CHEMICAL NAME SPECIES NAME COMMO.... EFFECT MEASUR... ENDPOINT DUR (STD) CONC. T... CONC.M... ™~  CONC.U... PUB. YEAR REFERE...
type to filter.
Query Filters L
Select one or more @ of each filter to 53826134 10:2 FTCA Elodea canadensis Waterweed Growth Weight EC10 42 Formulation 1.6E-013 Almg/L 2008 Google
reduce the records. Scholar
EXIT
Chemicals (130) VasukiV.
Culex Southern
All ' 854790863 Hexaflumuron U-E‘h fasciat House Development Emergence ETs0 7.13 Formulaticn 5.04E-010 Al mg/L 1993 Google
quinquefasciatus Mosquito < holor
EXIT
Species Group (14) Vasuli.
Sublethal
Southern
All A% Culex )
86479063 Hexaflumuron House Development Emergence ET50 8.38 Formulation 5.04E-010 Al mg/L 1993 Google
quinquefasciatus 3 =
Mosquito Scholar
EXIT
Class (38)
VasukiV.
All v
Anopheles B ) B )
86472063 Hexaflumuron tephens Maosquito Development Emergsnce ET=0 7 Formulaticn 1.85E-009 Al mg/L 1993
stephensi
Order (112)
Vasuki M.
All A% Sublethal .
Anopheles ; .
86479063 Hexaflumuron s Mosquito Development Emergence ET50 8 Formulation 1.35E-003 Almg/L 1993 Google
stephensi -
. Scholar
Family (207) e
All A% Vasuki,V. =
Culex Southern
86472063 Hexaflumuron U-E‘h . House Development Emergsnce ET=0 5.75 Formulaticn 2.28E-009 Al mg/L 1993 oogl 9
quinquefasciatus " N =




<EPA

United States

Agangy ome! Frotection Sub-classes of PFASs Examples, with CASRN i Refs
‘ ° ° Perfluoroalkyl PFOA (335-67-1) ————— 137
Famlly tree’ of PFASS carboxylic acids PFNA (375-95-1) ———— 36
(PFCAs) PFODA (16517-11-6) ———— 1
Perfl - K-PFOS (2795-39-3) ——— 147
erfluoroalkane
PFHxS (108427-53-8 — 5
sulfonic acids (PFSAs) < xS ( )
NH4-PFDS (67906-42-7) ——— 1
Perfluoroalkyl
Perfluoroalkyl phosphonic and
. —e .. . o—0 (C8-PFPA (40143-78-0) ——— 1
acids (PFAASs) phosphinic acids ( )
(PFPAs and PFPiAs)
PFAS
° Per- and poly-
fluoroether carboxylic ®—=o EC236-236-8 (13252-13-6) —— 5
acids (PFECAs)
Per- and poly-
fluoroether sulfonic ®——® F-53B (73606-19-6) — 11
acids (PFESAs)
PASF-based < Sulfluramid (4151-50-2) ——— 42
substances FC807 (30381-98-7) E— 2
PFAA precursors - | based 10:2 FTCA (53826-13-4) ——— 5
uorotelomer-base 42 FTOH (2043-47-2) —— 3
substances
6:2 FTI (2043-57-4) ——— 1

Fluoropolymers (FPs)
Other PFASs

|

Perfluoropolyethers (PFPEs)

OECD 2018 ENV/JM/MONO(2018)7
Wang et al. 2017 Environ. Sci. Technol. 51:2508-2518
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692 Publications

130 PFAS with Ecological
Toxicity Data

- Box size represents # of
references for each chemical

K-PFOS PFOS [ ™

PFOS ion

11



# References by CASRN and Species Group
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Yoy,
*f Top 20 Chemicals «
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K-PFOS
PFOA

Hexafumuron

Ludenuron

PFOZ ion

Flubendamide
FFOS
EIFOSA

_______

# Refs

FFMA

PFOA

Sodium trifluoroacetabe
PFEA

NH4-PFOA

PFHxA

PFUNDA

F-53B

FOss

PFDe0A
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=s o Diversity in Types of Effects

PFAS records for Fish
Effect # Records
- Genetics 2,710
= § Biochemistry 809
:: 8 Enzyme(s) 306
b é Hormone(s) 268
Cell(s) 82
- § Histology 61
g £ Accumulation 349
o % Immunological 3
& Physiology 154
Injury 40
w» Intoxication 4
E Development 142
8  Growth 383
& Morphology 426
E  Behavior 266
IE Avoidance 19
g Feeding behav 4
Reproduction 120
Mortality 659
5 3
- .
—a a Population 7
-
-ﬁ: Multiple 70
o
Total 6,882

Reproduction

Fecundity

Fertility

Fertilization

Gamete production
Hatch

Mean spawns per female
Motility

Number spawning
Pregnant, Paris or Gravid
Progeny counts/numbers
Spawning frequency
Sperm cell counts

Time to spawn

Velocity

Viability

13



“EPA\A _ Diversity in Types of Effects

Agency

Data for effects of 91 PFAS 1n fish shown by exposure
concentration and effect type.

10k 335671 Perfluorooctanoic acid

376067 Perfluorotetradecanoic...
2058948 Perfluoroundecanoic acid
A 16517116 Perfluorooctadecanoic...
307551 Perfluorododecanoic acid
67905195 Perfluorohexadecanoic...
5 73606196 F-53B
2795393 Perfluorooctane...
45298906 Perfluorooctane sulfonate
678397 8:2 FTOH
2991506 N-Ethyl perfluorooctane...
¢ 45187153 Perfluorobutane sulfonate
¢ T - ¢ ¥ 45285516 Perfluorooctanoate
¢ 53826134 10:2 FTCA

1763231 Perfluorooctanesulfonic...

57677959 6:2 Polyfluoroalkyl...

678411 8:2 Polyfluoroalkyl...

375951 Perfluorononanoic acid

72629948 Perfluorotridecanoic acid

59587381 Potassium...
- PN PN . 2 & w & P ® 13252136 Perfluoro-2-methyl-3-oxah...
© P F P * 4151502 Sulfluramid
OQ"‘ » 30381987 FC807
le

1137

.
-
s |
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Concentration (ppm Equivalent Ratio Units)

0.0001

Effect Group

- (Endpoints include BAF/BCF, LCXX, LDXX, ECXX, ICXX, LOEC/LOER, MATC/ChV, and lethality;
NOEC/NOEL/NOER data excluded from figure)




Environmental Protection

AAAAAA Recent additions:
Chemicals with most references added in past year

# of References

Name CASRN Total New since Sept 2019
K-PFOS 2795-39-3 147 32

PFOS 10n 45298-90-6 61 14

PFOS 1763-23-1 46 9

PFOA 335-67-1 137 24

Sodium trifluoroacetate 2923-18-4 20 16
Hexaflumuron 86479-06-3 85 85
Lufenuron 103055-07-8 83 83
Flubendiamide 272451-65-7 47 47

*45 additional chemicals with all references and records added since Sept 2019
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Species Group

Examples of new data: multiple species

® 86479063 Hexaflumuron
272451657 Flubendiamide

¥ 103055078 Match (Lufenuron)

A 2923184 Sodium trifluoroacetate

16



ot =5 Y Examples of new data: diversity of effects

100M
. @ 86479063 Hexaflumuron
2 272451657 Flubendiamide
5 ¥ 103055078 Match (Lufenuron)
fe! [ A 2923184 Sodium trifluoroacetate
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literature searches for PFAS

Continuing

Environmental Protection

Agency

SEPA

FFFFFFFF

18

e mm m = @@\
L | I o@»v
. 0 I E ..q\?&q
4 EEEEEEEEEE B o@c\v
mE = «.ﬁwf
A N Ma@qu‘
N SEEE B wv@fﬁ
%,
. EEESS————E N 4 4,
[T I R fc

o .
Effect Group

FFFFFFFFF

OH
o

FOoF E

FooF

FooF
F

FooF
F F F
F F F
F

F

/7{
F

z

= 10k

=l

2

®

o

E 100

=

=

E

E

w

E 1

=

=

K]

T

£ o0

8

-3

5]
0.0001
&
<&

w
w

F——F
F——F
F——F
A
o

(@)




EPA

United States
Environmental Protection

Ecological

459 Biological Species

Navicula pelliculosa
_ ctrocera dorsalis
Brachionus calyciflorus Schistocerca gregaria
Lepomis macrochirus §Enallagma cyathigerum Xiphophorus helleri

Linepithema humile Cuicurbita pepo Drosophila melanogaster

astes schiegelii

Mythimna separata Chironomus tentans g Brassica chinensis
Pseudokirchneriella subcapitata = Sclanum lycopersicum
o @ Bactrocera latifrons (o Blattella germanica
5 §= Colinus virginianus
82 gaos O Coptotermes formosanus
o2 859 #Caenorhabditis elegans ¢)  Xenopus laevis Leptinotarsa decemineata
255% 8%, o Dugesia japonica =  Lemna gibba Anopheles stephensi
oy o8 =1 i H
z ééiﬁ géﬁ = Chironomus rlparlusg CYPIINUS CAIPIO 11100 camma pretiasum
T X588 @20 Ejisenia fetidatarmonia axyridis Phragmites australis c
5sSsn 8
e §§ o< [ actuca satlva Salmo Salar Chilo suppressalis 2
EEL L
ot 9 ghse
.~ g4548
2 < 2282
3 §2ES
Cucurbita maxima 255

Gadus morhua
St i Daphnia magna Gobiocypris rarus
- ! YP
Culex quinguefasciatus Oryzias Iatipes Perna viridis =~ Chlamydoemonas reinhareitii
Chelon labrosus © Invertebrates  silurana tropicalis
Pimephales promelas £ Gallus SP. Anas platyrhynchos
Eriocheir sinensis Rattus norvegicus Ceratitis capitata

a mays . .
Spodoptera littoralis ,, Myriophyllum spicatum
Lithobates pipiens

Hyalella azteca
Carassius auratus Chydorus sp
tribe Chironomini Chydorus sphaencus

podoptera exigua
Paracentrotus lividus
Scenedesmus acutus var. acutus
Reticulitermes flavipes
Tigriopus japonicus
Apis mellifera
Skeletonema costatum

pinibarbus sinensis

Oryzias melastig
Myriophyllum sibiricum

america

us my

Limnodrilus hoffmeisteri
Colossoma macropcmumGlyC'”e max
Ac

noh
(9]

Crassostrea giga:
Chironomus plumosus

Moina macrocopa
Pelophylax nigromaculatus
Phaseolus vulgarls Triticum aestivum
s

Oncorh

Mytilus viridis

oxicity data for PFAS

130 PFAS

Measurements of 1,225 Effects

Index to population size; count, number, abundance
Androgen receptor mRNA
Chlorophyll A concentration
Apoptosis, programmed cell death, DNA fragmentation
Acyl-coenzyme A oxidase 1 MRNA Accuracy of Iearnec.i task, performance
Genetics, general Glutathione Peroxidase mRNA
Cytochrome P450 1A4 mRNA Peroxisome proliferator-activated receptor alpha mRNA
Thyroid hormone receptor alpha mRNA Thiobarbituric acid reactive substances
Vitellogenin 1 mRNA Peroxisome proliferator-activated receptor gamma mRNA

Vitellogenin 2 mRNA Multiple effects reported as one result Dc’%”;',%g‘,‘n@‘ék’s'ﬁig?',{)RNA

Superoxide dismutase mRNA  Lifespan b ot
robability of Survival  Catalase mRNA Testosterone _C
Cholinesterase  phenoloxidase 17-beta Estradiol
Thyroid Hormone Receptor beta mMRNA Diversity, Evenness

_g Notility Carotenoid content
. Intrinsic rate of increase
"Tlme to first progeny

Foline
ocyte
orophyII

§ E -DCondlllon index

Ngwemf ”°§‘;‘§ﬁg’;’.ﬁc‘£§'§§0"g‘a"' o015 Gormination N°"E"a| Glutathione, total « <C"Glutathione S: transferase mRNA
& Pregnano X fecepior mRIA * Hydrogen peroxide mergence CD V|tellogen|n Reactive oxygen species
H aine phosphatase Progeny counts/numbers Glutathione S-transferase cyp1gp mana
2 Organ weight in relationship to body weight, Catalase Estrogen receptor beta mRNA
o chng le}“\Vmbnny T Lipids, neutral
8 < o3 gesfc > % @ Cytochrome P450 1A5 mRNA
2 pu 2 £ 8
% 2, 8% Es8eg2 5 u & Cytochrome P450 3A mRNA
g E2 Eg cESBE® O &  CyplAl mRNA
= 88 S8 Q. g3 @ 562
£ 32 g g ﬁ £ g _g 2 ﬂ © £ Q V\életamorphosls
[ 55 58 2 EES S c8<85 F a8
s g E<C 2R 3ZO% s 526 8%
') g5 22 502 20 O § 0o ® EEW S¢
2 8= S E 27 58 8 Sou2 Gk Sc
7 g5 =8 o SO Fecundity 5822 ££5 ¢ &
<, 23 €% =Soc E
¢ H B s 3 esi U gveom sspslis i
8= ©°& EE G Sexratio 09 O Biomass =< 28 =F5 s>
B faUHEE g urvival o o 852 8278 8
8= £ 2 3 E5E ength 2 mLength 35268 58
Sec & 5 3 Thyroxine 3 m_ShapeI SHeartrate 058 08 S g5
52 £ ®  ActinmRNA Hatch SWlmmlng A £S585 g
52 3 VO 2
oz Superoxide dismutase (SOD) enzyme activity O Cholesterol ©° 2 s
£5 Chlorophyll A concentration Malondialdehyde g ° Height 8 ¢ tochrome P1A messenger RNA
20 Fatty acid blndlé; protein 1-A, liver mRNA Deformation £ & @ Celichanges £ ‘Acid phosphatase o
3 Slowed, Retarded, Delayed or Non-development 2 _ § % > pS3MRNA 9 prosp
s Oz
& 11-Ketotestosterone  Time to first emergence 2 23 O S
Estrogen receptor alpha mRNA = g G“‘f"se k]
Limb/body part regeneration 5 8o 5 2 Behaviod changes, general
Histological changes, general TEL O B
Glutathione (reduced glutathione)% 2 o ES
Type lliodothyronine deiodinase mRNA £ o 2
Organftissue formation s 2
3-Hydroxy-3-methyiglutaryl coenzyme A reductase mRNA & §
DNA (cytosine-5-)-methyltransferase 1 mRNA B

Data Inventory = Summary/Synthesis

19
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Agency

ECOTOX Knowledgebase search Contact Us

Total in database
Data last updated
Recent chemicals with full searches completed and data extracted
Jun 11 | ' 12,155 13,199
’ Butyl benzyl phthalate Di-ethylhexyl phthalate Propiconazole T Species
2020 Clofibrate Ethylene dibromide Triadimefon
Dibutyl phthalate Formaldehyde Triphenyl Phosphate

Dichloropropanes Per- and Polyfluoroalkyl Subst... Tetrabromobisphenol A (TBBPA
See update totals Prop e ! P ( ) 50,567 1,006,972

References Results

Contact Us About the ECOTOX Knowledgebase

EPA welcomes your comments on this version of ECOTOX. We are specifically interested in feedback

from users about the new functionality and usability. What, if any, issues did you experience? Please Telephone: 218-529-5225

be as specific as possible in your comments. If you or your team would like training on how to use and Fax: 218-529-5003

find information in ECOTOX, please indicate that in the Feedback box below. E-mail: ecotox.support@epa.gov

For technical questions about the scientific information and data interpretation, you may use the Mailing address:

comment form below, or the contact information in the right-side bar, to contact the ECOTOX Support ECOTOX Support

Staff. Great Lakes Toxicology Ecology Division
* Demonstrations and training available 6201 Congdon Boulevard

Duluth, MN 55804
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ERS Thank you!

Jennifer Olker, Postdoctoral Researcher
olker.jennifer@epa.gov

US EPA Office of Research and Development
Center for Computational Toxicology and Exposure

Great Lakes Toxicology and Ecology Division
Duluth, MN

Dale Hoff, GLTED Director
Colleen Elonen, ECOTOX Coordinator
ECOTOX Support:

218-529-5225
ecotox.support(@epa.gov



mailto:ecotox.support@epa.gov
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