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American Conference of Governmental Industrial
Hyagienists
American Industrial Hygiene Association
Association of Occupational and Environmental
Clinics
Agency for Toxic Substances and Disease Registry
Benchmark concentration lower bound
Benchmark dose lower bound
California Environmental Protection Agency
California Office of Environmental Health Hazard
Assessment
California Occupational Safety and Health
Administration
Chemical Abstracts Service
Effective concentration that produces a stimulation
index of 3 or more
Endpoint determinant score
European Chemicals Agency
Globally Harmonized System of Classification and
Labelling of Chemicals
Good laboratory practices
Guinea pig maximization test
Health and Safety Executive Control of Substances
Hazardous to Health
International Agency for Research on Cancer
U.S. EPA Integrated Risk Information System
Inhalation unit risk
Median lethal concentration
Median lethal dose
Local lymph node assay
Lowest observed adverse effect level
Maximum workplace concentration (translated from
German Maximale Arbeitsplatz-Konzentration)
Milligrams per kilogram
Milligrams per cubic meter
Minimal risk level
Molecular weight
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GLP
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IUR
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LOAEL

MAK

mg/kg

mg/m3
MRL
MW
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National Institute for Occupational Safety and Health
No observed adverse effect level
U.S National Toxicology Program
Occupational exposure band
Organisation for Economic Cooperation and
Development
Occupational exposure limit
Occupational Safety and Health Administration
Permissible exposure limit
Parts per million
Registration, Evaluation, Authorization and
Restriction of Chemicals (European Chemicals
Agency)

Reregistration Eligibility Decision document (EPA)
Recommended exposure limit
Reference concentration
Reference dose
U.S. National Toxicology Program Report on
Carcinogens
Safety data sheet
Slope factor
Specific target organ toxicity—repeated exposure
Tumorigenic concentration for 5% of the population
Tumorigenic dose for 5% of the population
Tolerable daily concentration
Tolerable daily intake
Total determinant score
Tolerable intake
Titanium dioxide
Threshold limit value
Time-weighted average
U.S. Environmental Protection Agency
Workplace environmental exposure level
World Health Organization
Weight of evidence
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PEL

ppm
REACH

RED
REL
RfC
RfD
RoC

SDS
SF
STOT-RE
TCso
TDso
TDC
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TDS
TI
TiO2
TLV
TWA
US EPA
WEEL
WHO
WOE
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State of California Office of Environmental
Cal OEHHA Health Hazard Assessment [CAL/EPA 2010]
_ US National Toxicology Program Report on
NTP-RoC Carcinogens [NTP-RoC 2016]
US EPA Integrated Risk Information System \ 150W
IRIS [EPA 2014] s
IARC International Agency for Research on Cancer
[IARC 2015]
HC Health Canada [Health-Canada 1996]
NTP US National Toxicology Program [NTP 2016]
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HC Health Canada [Health-Canada 1996]
CalEPA California Environmental Protection Agency
[CAL/ EPA 2016] \
ATSDR Agency for Toxic Substances and Disease
Registry Toxicological Profiles [ATSDR 2016]
OECD Organization for Economic Co-operation and
Development [OECD 2016] 3
World Health  Organization  International ) ) i
WHO-IPCS Programme on Chemical Safety [WHO-IPCS Jo
2015]
v
EPA RED US EPA Office of Pesticides: Reregistration
Eligibility Decision Documents [EPA 2016a]
European Chemicals Agency; Registration,
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016]
California Environmental Protection Agency
CalePA [CAL/EPA 2016]
NTP US National Toxicology Program [NTP 2016]
HC Health Canada [Health-Canada 1996] \
IRIS US EPA Integrated Risk Information System
[EPA 2014] -
0RY e
Agency for Toxic Substances and Disease . .
ATSDR Registry Toxicological Profiles [ATSDR 2016] o (’u“
European Chemicals Agency; Registration, axlse o2
REACH Evaluation, Authorisation and Restriction of J_{‘
Chemicals [ECHA 2016] ’
OECD Organization for Economic Co-operation and
Development [OECD 2016] Y
World Health  Organization  International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
NTP US National Toxicology Program [NTP 2016]
Agency for Toxic Substances and Disease
ATSDR Registry Toxicological Profiles [ATSDR 2016] \ S5
US National Toxicology Program Report on
NTP-RoC

Carcinogens [NTP-RoC 2016]
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World Health  Organization International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
HSDB Hazardous Substance Data Bank [HSDB 2016]
European Chemicals Agency: Registration, Y
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016]
OECD Organization for Economic Co-operation and
Development [OECD 2016]
European Chemicals Agency: Registration,
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016] )
World Health  Organization  International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS Sl
2015] .
ATSDR Agency for Toxic Substances and Disease
Registry Toxicological Profiles [ATSDR 2016]
IRIS US EPA Integrated Risk Information System v
[EPA 2014]
AOEC Association of Occupational and Environmental
Clinics [AOEC 2016]
SK Profiles NIOSH Skin Notation Profiles [NIOSH 2009]
European Chemicals Agency: Registration,
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016]
OECD Organization for Economic Co-operation and | ol
Development [OECD 2016]
k)
World Health  Organization International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
HSDB Hazardous Substance Data Bank [HSDB 2016] Y
National Library of Medicine ChemID Plus
ChemlD Plus [ChemID 2016]
EPA SCDM US EPA Superfund Chemical Data Matrix [EPA \ N
2016b]
PPDB Pesticide Properties Database [PPDB 2007]
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World Health  Organization International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
HSDB Hazardous Substance Data Bank [HSDB 2016]
ATSDR Agency for Toxic Substances and Disease Y
Registry Toxicological Profiles [ATSDR 2016]
SK Profiles NIOSH Skin Notation Profiles [NIOSH 2009]
World Health  Organization  International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
European Chemicals Agency; Registration,
REACH Evaluation, Authorisation and Restriction of 3K o
Chemicals [ECHA 2016] =~ .
o _ _ V| S
OECD Organization for Economic Co-operation and
Development [OECD 2016] et
ATSDR Agency for Toxic Substances and Disease
Registry Toxicological Profiles [ATSDR 2016]
US EPA Integrated Risk Information System
IRIS [EPA 2014]
Organization for Economic Co-operation and
OECD Development [OECD 2016]
World Health  Organization International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS \
2015] 5 o
European Chemicals Agency; Registration, T
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016] (s
ATSDR Agency for Toxic Substances and Disease
Registry Toxicological Profiles [ATSDR 2016]
Y
IRIS US EPA Integrated Risk Information System

[EPA 2014]
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IARC International Agency for Research on Cancer

HC Health Canada
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Code Health hazard statements Hazard class (GHS chapter) Hazard
category
(1 (2) 3) 4
H300 | Fatal if swallowed Acute toxicity, oral (chapter 3.1) 1,2
H301 | Toxic if swallowed Acute toxicity, oral (chapter 3.1) 3
H302 | Harmful if swallowed Acute toxicity, oral (chapter 3.1) 4
H303 | May be harmful if swallowed Acute toxicty, oral (chapter 3.1) 5
H304 [ May be fatal if swallowed and enters airways Aspiration hazard (chapter 3.10) 1
H305 | May be harmful if swallowed and enters airways | Aspiration hazard (chapter 3.10) 2
H310 |Fatal in contact with skin Acute toxicity, dermal (chapter 3.1) 1,2
H31l |Toxic in contact with skin Acute toxicity, dermal (chapter 3.1) 3
H312 | Harmful in contact with skin Acute toxicity, dermal (chapter 3.1) 4
H313 | May be harmful in contact with skin Acute toxicity, dermal (chapter 3.1) 5
H314 | Causes severe skin burns and eye damage Skin corrosion/irmitation (chapter 3.2) IA, 1B, IC
H315 | Causes skin irritation Skin corrosion/irritation (chapter 3.2) 2
H316 |Causes mild skin irritation Skin corrosion/irritation (chapter 3.2) 3
H317 | May cause an allergic skin reaction Sensitisation, skin (chapter 3.4) I,1IA 1B
H318 | Causes serious eye damage Senous eye damage/eye imitation I
(chapter 3.3)
H319 | Causes serious eye irritation Senous eye damage/eye umitation 2A
(chapter 3.3)
H320 [Causes eye irritation Senous eye damage/eye iritation 2B
(chapter 3.3)
H330 | Fatal if inhaled Acute toxicity, inhalation (chapter 3.1) 1,2
H331 |Toexic if inhaled Acute toxicity, inhalation (chapter 3.1) 3
H332 | Harmful if inhaled Acute toxicity, inhalation (chapter 3.1) 4
H333 | May be harmful if inhaled Acute toxicity, inhalstion (chapter 3.1) 5
H334 | May cause allergy or asthma symptoms or Sensitisation, respiratory (chapter 3.4) ILIA 1B
breathing difficulties if inhaled
H335 | May cause respiratory irritation Specific target organ toxicity, smgle 3
exposure; Respiratory tract uritation
(chapter 3 8);
H336 | May cause drowsiness or dizziness Specific target organ toxicity, smgle 3
exposure; Narcotic effects
(chapter 3.8)
H340 | May cause genetic defects (stare route of exposure if | Germ cell mutagenicity (chapter 3.5) 1A 1B
it is conclusively proven that no other routes of
exposure cause the hazard)
H341 |Suspected of causing genetic defects (stare route of | Germ cell mutagenicity (chapter 3.5) 2
expasure if it is conclusively proven that no other
routes of exposure cause the hazard)
H350 | May cause cancer (stafe route of exposure if it Is Carcinogenicity (chapter 3.6) 1A IB

conclusively praven that no other routes of exposure
cause the hazard)




Code Health hazard statements Hazard class (GHS chapter) Hazard
category
(1) (2) 3) )
H351 [Suspected of causing cancer (swie route of exposure |Carcinogenicity (chapier 3.6) 2
i1t 1s conclusively proven that no other routes of
exposure cause the hazard)
H360 [May damage fertility or the unborn child (srare Reproductive toxicity (chapter 3.7) 1A, 1B
specific effect if known)(state route of exposure If it is
conclusively proven that no other routes of exposure
cause the hazard)
H361 |Suspected of damaging fertility or the unborn Reproductive toxicity (chapter 3.7) 2
child (swie specific effect if known)(siate route of
exposure if it is conclusively proven that no other
routes of exposure cause the hazard)
H362 |May cause harm to breast-fed children Reproductive toxicity, effects on or via | Additional
lactation (chapter 3.7) category
H370 |Causes damage to organs (or siare all organs Specific target organ toxicity; single 1
affected, if known) (state route of exposure I if is exposare (chapter 3.8)
conclusively proven thar no other routes of exposire
cause the hazard)
H371 [May cause damage to organs (or state all organs Specific target organ toxicity, single
affected, If known){state route of exposure if it is exposure (chapter 3.8) 5
conclustvely proven that no other routes of exposure 2
cause the hazard)
H372 [Causes damage to organs ( siare all organs affected, |Specific target organ toxicity, repeated
if known) through prolonged or regp d exy ¢ |exposure (chapter 3.9) 1
(state route of exposure If it Is conclusively proven
that no other rowtes of exposure cause the hazard)
H373 |May cause damage to organs ( stare all organs Specific target organ toxicity, repeated
affected, if known) through prolonged or repeated  |exposure (chapter 3.9)
exposure (sfate route of exposure if i s conclusively 2
proven that no other routes of expasure cause the
hazard)
H300 |Fatal if swallowed or in contact with skin Acute toxicity, oral (chapter 3.1) und 1,2
+ acute toxicity dermal (chapter 3.1)
H310
H300 |Fatal if swallowed or if inhaled Acute toxicity, oral (chapter 3.1) and 1,2
+ acute toxicity, inhalation (chapter 3.1)
H330
H310 |Fatal in contact with skin or if inhaled Acute toxicity, dermal (chapter 3.1) 1,2
+ and acute toxicity, inhalation
H330 (chapter 3.1)
H300 |Fatal if swallowed. in contact with skin or if Acute toxicity, oral (chapter 3.1), acute 1,2
= |inhaled toxicity, dermal (chapter 3.1) and acute
H310 toxicity, inhalation (chapter 3.1)
H330
H301 | Toxic if swallowed or in contact with skin Acute toxicity, oral (chapter 3.1) and 3

H3ll

acute toxicity dermal (chapter 3.1)




Code Health hazard statements Hazard class (GHS chapter) Hazard
category

(1 (2) (3) (4

H301 | Toxic if swallowed or if inhaled Acute toxicity, oral (chapter 3,1) and 3
+ acute toxicity, mhalation (chapter 3.1)

H331

H311 |Toxic in contact with skin or if inhaled Acute toxicity, dermal (chapeer 3.1) 3
+ and acute toxicity, mhalation

H331 (chapter 3.1)

H301 |Toxic if swallowed, in contact with skin or if Acute toxicity, oral (chapter 3.1), acute 3
+  |inhaled toxicity, dermal (chapter 3.1) and acute

H311 toxicity, inhalation (chapter 3.1)

H331

H302 | Harmful if swallowed or in contact with skin Acute toxicity, oral (chapter 3.1) and 4
+ acute toxicity dermal (chapter 3.1)

H312

H302 |Harmful if swallowed or if inhaled Acute toxweity, oral (chapter 3.1) and K]
+ acute toxicity, inhalation (chapter 3.1)

H332

H312 |Harmful in contact with skin or if inhaled Acute toxicity, dermal (chapter 3.1) 4
+ and acute toxicity, inhalation

H332 (chapter 3.1)

H302 [Harmful if swallowed, in contact with skin or if Acute toxicity, oral (chapter 3.1), acute R}
+  |inhaled toxicity, dermal (chapter 3.1} and acute

H312 toxicity, inhalation (chapter 3.1)

H332

H303 [May be harmful if swallowed or in contact with Acute toxicity, oral (chapter 3.1) and 5
+ skin acute toxicity dermal (chapter 3.1)

H313

H303 | May be harmful if swallowed or if inhaled Acute toxicity, oral (chapter 3.1) and 5
+ acute toxicity, inhalation (chapter 3.1)

H333

H313 [May be harmful in contact with skin or if inhaled | Acute toxicity, dermal (chapser 3.1) 5
+ and acute toxicity, inhalation

H333 (chapter 3.1)

H303 |May be harmful if swallowed, in contact with skin | Acute toxicity, oral (chapter 3.1), acute 5
= |orifinhaled toxicity, dermal (chapter 3.1) and acute

H313 toxicity, inhalation (chapter 3.1)

H333

H315 |Causes skin and eye irritation Skin corrosion/iritation (chapter 3.2) 2 {skin)2B
+ and senous eye damage/eye irritation (eve)

H320 (chapter 3.3)
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NIOSH Tier 1
Criteria

Exposure ranges
Dust/particle

Gasl/vapor

>0.1 to =1 mg/m?

>1 to 210 ppm

>0.01 to 0.1 mg/m® =0.01 mg/m’

>0.1 to =1 ppm

<0.1 ppm

Carcinogenicity

H350, Category 1, 1A,

or 1B
H351, Category 2

Reproductive
toxicity

H361, Category 2

H360, Category 1B

H360, Category 1
or 1A

Specific target
organ toxicity-
repeated exposure

H371, Category 2

H373, Category 2

H370, Category 1

H372, Category 1

Genotoxicity

H341, Category 2

H340, Category 1, 1A

or 1B

Respiratory and
skin sensitization

H317, Category 1B (skin)

H335, Category 3

H317, Category 1
or 1A

H334, Category 1B

H334, Category 1
or 1A

Acute toxicity

H301, Category 3
H302, Category 4
H331, Category 3
H332, Category 4
H311, Category 3
H312, Category 4

H300, Category 2
H300, Category 2
H330, Category 2
H330, Category 2
H310, Category 2
H310, Category 2

H300, Category 1
H300, Category 1
H330, Category 1
H330, Category 1
H310, Category 1
H310, Category 1

Skin corrosion/
irritation

H315, Category 2

H314 Category 1, 1A,

1B,or 1C

Eye damage/
irritation

H319, Category 2, 2A or 2B

H318, Category 1

https://www.cdc.gov/niosh/topics/oeb/default.html
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State of California Office of Environmental Health
Cal OEHHA Hazard Assessment [CAL/EPA 2010]
) US National Toxicology Program Report on
NTP-RoC Carcinogens [NTP-RoC 2016]
US EPA Integrated Risk Information System \ ol
IRIS [EPA 2014] e
IARC International Agency for Research on Cancer
[IARC 2015]
HC Health Canada [Health-Canada 1996]
NTP US National Toxicology Program [NTP 2016]
HC Health Canada [Health-Canada 1996]
CalEPA California Environmental Protection Agency \
[CAL/ EPA 2016]
ATSDR Agency for Toxic Substances and Disease
Registry Toxicological Profiles [ATSDR 2016]
OECD Organization for Economic Co-operation and
Development [OECD 2016] oot
World Health  Organization International J‘-a-@}?
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
Y
EPA RED US EPA Office of Pesticides: Reregistration
Eligibility Decision Documents [EPA 2016a]
European Chemicals Agency; Registration,
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016]
California Environmental Protection Agency
CalEPA [CAL/EPA 2016]
NTP US National Toxicology Program [NTP 2016] SR e
HC Health Canada [Health-Canada 1996] \ s el
IRIS US EPA Integrated Risk Information System ag>lge 3
[EPA 2014]
f ic Sub d Di e
ATSDR Agency for Toxic Substances and Disease

Registry Toxicological Profiles [ATSDR 2016]
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European Chemicals Agency; Registration,
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016]
OECD Organization for Economic Co-operation and
Development [OECD 2016] A
World  Health  Organization  International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
NTP US National Toxicology Program [NTP 2016]
Agency for Toxic Substances and Disease
ATSDR Registry Toxicological Profiles [ATSDR 2016]
US National Toxicology Program Report on \
NTP-RoC Carcinogens [NTP-RoC 2016]
World  Health  Organization International -
WHO-IPCS Programme on Chemical Safety [WHO-IPCS 0
2015]
HSDB Hazardous Substance Data Bank [HSDB 2016]
European Chemicals Agency: Registration, Y
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016]
OECD Organization for Economic Co-operation and
Development [OECD 2016]
European Chemicals Agency: Registration,
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016] \
World Health  Organization International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
ATSDR Agency for Toxic Substances and Disease ol
Registry Toxicological Profiles [ATSDR 2016]
u’_w.d.u
IRIS US EPA Integrated Risk Information System
[EPA 2014] v
AOEC Association of Occupational and Environmental

Clinics [AOEC 2016]
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SK Profiles NIOSH Skin Notation Profiles [NIOSH 2009]
European Chemicals Agency: Registration,
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016]
OECD Organization for Economic Co-operation and \ Sl
Development [OECD 2016] i
[Caet
World  Health  Organization International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
HSDB Hazardous Substance Data Bank [HSDB 2016] Y
National Library of Medicine ChemID Plus
ChemID Plus [ChemID 2016]
EPA SCDM US EPA Superfund Chemical Data Matrix [EPA
2016b]
. . )
PPDB Pesticide Properties Database [PPDB 2007]
World  Health  Organization  International sl Coa
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
HSDB Hazardous Substance Data Bank [HSDB 2016]
ATSDR Agency for Toxic Substances and Disease Y
Registry Toxicological Profiles [ATSDR 2016]
SK Profiles NIOSH Skin Notation Profiles [NIOSH 2009]
World Health  Organization  International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS
2015]
European Chemicals Agency; Registration, \
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016] RGeS
Organization for Economic Co-operation and uf.u)f’-
OECD Development [OECD 2016]
k)
ATSDR Agency for Toxic Substances and Disease
Registry Toxicological Profiles [ATSDR 2016]
Y
IRIS US EPA Integrated Risk Information System

[EPA 2014]
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Organization for Economic Co-operation and
OECD Development [OECD 2016]
World Health  Organization International
WHO-IPCS Programme on Chemical Safety [WHO-IPCS \
2015] FROE
European Chemicals Agency; Registration, Nl
REACH Evaluation, Authorisation and Restriction of
Chemicals [ECHA 2016] =
ATSDR Agency for Toxic Substances and Disease
Registry Toxicological Profiles [ATSDR 2016]
. . Y
RIS US EPA Integrated Risk Information System

[EPA 2014]
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