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Agency.”
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Alternatives Assessment

➢The goal of alternatives assessment is to 

identify safer alternatives for chemicals of 

concern.
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Alternatives Assessment 

Dashboard
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➢Hazard profiles compare alternatives in terms of Low, Medium, High, and 

Very High (L, M, H, VH) scores for a variety of categories

➢Categories include

*Six endpoints can be predicted by WebTEST

➢Data from quantitative toxicity values, GHS scores, QSAR models, 

government lists

Acute mammalian 

toxicity*

Reproductive toxicity Skin sensitization

Carcinogenicity Developmental toxicity* Eye and skin irritation

Mutagenicity* Neurotoxicity Acute* and chronic 

aquatic toxicity

Endocrine disruption* Systemic toxicity Persistence and 

bioaccumulation*



Alternatives Assessment 

Dashboard.
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➢Compare alternatives in terms of color-coded comparison table of 

L, M, H, VH scores



Sources of alternative 

assessment scores
➢Quantitative data

▪ US EPA Chemistry Dashboard / RapidTox , Chemidplus

➢QSAR Predictions

▪ WebTEST

➢GHS data

▪ Australia, Canada, Denmark, ECHA, Japan, Korea, Malaysia, New 

Zealand, Germany

➢Lists

▪ DSL, EPA Mid Atlantic Human Health, Health Canada Priority 

Substance Lists Carcinogenicity, Health Canada Priority Substance 

Lists Reproductive, IARC, IRIS, NIOSH Potential Occupational 

Carcinogens, Prop65, Reach Very High Concern List, Report On 

Carcinogens, SIN, TEDX, TSCA Work Plan, UMD

➢Future work

▪ QSAR/read across models based on compiled experimental values

▪ Quantitative data from REACH dossiers
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WebTEST on EPA’s 

Chemistry Dashboard

➢https://comptox.epa.gov/dashboard/predictions/index



WebTEST GUI output
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Scores from T.E.S.T predictions

8

Chemical

Oral rat 

LD50

mg/kg

Fathead 

minnow 

LC50

mg/L

Dev. 

Tox.

Mutage

nicity

Acute 

Mammalian 

Tox Score

Acute 

Aquatic 

Tox 

Score

Dev. Tox. 

Score

Mutageni

city

Score

DecaBDE >5000e 6.44E-04 N/A –e L L* N/A L

TPP 3496e 9.30E-

01e + –e L VH H L

RDP 2216 3.15E-02 N/A – L VH N/A L

BPADP 2261 7.30E-01 N/A – L L* N/A L

*Toxicity value exceeds water solubility so score is “L”
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Australia 352 459 127 509 315 0 217 340 0 0 378 71 172 277 396 54 44 0 0

Canada 407 236 131 263 71 0 135 135 0 0 246 196 180 391 434 0 0 0 0

ChemIDplus 29110 1239 3081 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Denmark 15224 0 0 3726 5742 0 4036 0 0 0 0 0 9668 0 8008 3619 14160 0 0

DSL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20127 0 20981 20603

ECHA CLP 1612 761 623 1235 627 0 202 299 0 0 636 338 1168 997 953 1262 2428 0 0

EPA mid-Atlantic Region Human Health Risk-Based Concentrations 0 0 0 217 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Germany 0 0 0 398 81 0 0 300 0 0 0 0 262 0 0 0 0 0 0

Health Canada Priority Substance Lists (Carcinogenicity) 0 0 0 151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Health Canada Priority Substance Lists (Reproductive Toxicity) 0 0 0 0 0 0 38 0 0 0 0 0 0 0 0 0 0 0 0

IARC 0 0 0 511 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IRIS 0 0 0 126 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Japan 2200 890 1300 764 858 0 961 963 536 703 1241 1262 740 1714 1599 1338 1343 0 0

Malaysia 130 118 91 58 24 0 15 16 0 0 42 63 34 103 81 79 77 0 0

New Zealand 4356 1489 1112 697 412 0 1253 0 0 0 1883 0 0 4663 4076 0 3655 0 0

NIOSH list of potential occupational carcinogens 0 0 0 133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Prop 65 0 0 0 617 0 0 40 291 0 0 0 0 0 0 0 0 0 0 0

REACH Very High Concern List 0 0 0 81 22 5 104 0 0 0 7 0 0 0 0 0 0 38 38

Report On Carcinogens 0 0 0 272 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SIN 0 0 0 0 0 112 0 0 0 0 0 0 0 0 0 0 0 0 0

TEDX 0 0 0 0 0 1292 0 0 0 0 0 0 0 0 0 0 0 0 0

TSCA work plan 5 8 0 36 4 0 15 12 4 0 3 0 0 0 0 8 9 90 90

UMD 437 0 0 349 859 0 0 0 0 0 0 0 0 0 0 0 0 0 0

All sources (unique CAS) 44903 3365 4480 6633 8264 1348 6311 1837 539 703 3495 1523 11527 6345 13234 24328 19975 21023 20647

Counts from other sources



Converting between systems
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➢Quantitative toxicity scores are preferable due to differing systems

Acute toxicity scoring



AA Data Class Structure
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Chemical

Score Acute Mammalian Score Carcinogenicity Score Mutagenicity …

ScoreRecordJapan ScoreRecordECHA_CLP ScoreRecordWebTEST …

Source

“ECHA”

Score

“M”

Category

“Acute 

Tox 4.”

Hazard 

Code

“H302”

Hazard

Statement

“Harmful if 

swallowed"

Rationale

“M from 

H302”

Route

“oral”

Note



Assigning the final score
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➢Trumping Scheme

▪ Predicted score is the most toxic score from the source with the highest 

authority

▪ Authority levels include Authoritative (e.g. ECHA CLP), Screening (e.g. 

Chemidplus), and Predicted (e.g. WebTEST)

➢Weighted average

▪ Predicted score is the weighted average from the different sources:

▪ scorefinal is rounded to nearest integer and converted to qualitative 

score (L=1, M=2, etc.)

▪ wi = 10, 5, and 1 for Authoritative, Screening, and Predicted, 

respectively

𝑠𝑐𝑜𝑟𝑒𝑓𝑖𝑛𝑎𝑙 =
σ𝑖=1
#𝑠𝑜𝑢𝑟𝑐𝑒𝑠 𝑠𝑐𝑜𝑟𝑒𝑖𝑤𝑖

σ𝑖=1
#𝑠𝑜𝑢𝑟𝑐𝑒𝑠𝑤𝑖



Mockup of AA Dashboard 

(batch mode of WebTEST)
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AA Dashboard output
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-
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Trumping

Weighted Average

* ~12% are different (omitting N/A scores)



.
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Questions???
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