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The Occupational Safety and Health Administration (OSHA) recently adopted rules 
regulating Hexavalent Chromium. We are making changes to our Permissible Exposure 
Limit table to remain as effective as OSHA. In addition, general ventilation requirements 
currently in chapter 296-62 WAC, the General Occupational Health Standards, are 
being repealed from that chapter and moved into chapter 296-841 into the general 
exposure control sections. We are also changing the title of the rule, reformatting it, and 
clarifying some language.  Please replace chapter 296-841 WAC with the attached. 
 
To receive future updates of this standard and all other Department of Labor and 
Industries safety and health standards electronically, please sign up on the WISHA 
Listserv (http://www.lni.wa.gov/Safety/Rules/default htm.).  By subscribing to the 
Listserv, you will also receive rule updates, hearing notices, and informational packets 
for all safety and health rules. 
 
Also available on the WISHA web site: 

• WISHA Core Rules 
• Other General WISHA Rules 
• Industry and Task-specific Rules 
• Proposed rules and hearings 
• Newly adopted rules and new rule information     
• WISHA Regional Directives (WRDs) 
• WISHA Interim Operations and Interpretive Memoranda (WIIM) 
• Memoranda of Understanding (MOU) 

 
To receive hardcopy updates of this rule, please return the card located at the back of 
the book. 
 
 
 

http://www.lni.wa.gov/Safety/Rules/default htm.
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Other Rules that may apply to your workplace
                                      
• The WISHA Safety and Health Core Rules, Chapter 296-800 WAC, contain the basic 

requirements that apply to most employers in Washington.  They also contain:

- An Introduction that lists important information you should know, including a 
section on building, fire and electrical codes.

- A Resource section that includes a complete list of all WISHA rules and a 
directory of the Labor and Industries (L&I) offices.

• Other WISHA rules may apply to you, depending on the activities and operations 
of your workplace.  Contact your local L&I office if you’re uncertain about which 
WISHA requirements apply to you.

• To go online to access all the Safety and Health Rules: http://www.lni.wa.gov/wisha  

• If you would like to receive e-mail notification of rule updates, please register 
for the Standards Listserv on the WISHA web site at http://www.lni.wa.gov/home/
listservs.htm

• For a CD or paper copy contact us by:  

Mail:   Department of Labor and Industries
P.O.  Box 44620
Olympia, WA  98504-4620

Telephone:  1-800-4BE-SAFE (1-800-423-7233)



1 • 8 0 0 • 4 B E  S A F E            ( 1 • 8 0 0 • 4 2 3 • 7 2 3 3 )

04/07



Quick Reference

Airborne Contaminants
Chapter 296-841 WAC

TITLE PAGE

Scope
WAC 296-841-100 .................................................................................. 100-1

Evaluate and control employee exposures
WAC 296-869-200 .................................................................................. 200-1

Definitions
WAC 296-841-300 ................................................................................. 3 00-1

Resources .................................................................................................R-1

Index ........................................................................................................ IN-1

Statutory Authority ................................................................................... SA-1

04/07
h t t p : / / w w w . L N I . w a . g o v /



1 • 8 0 0 • 4 B E  S A F E      ( 1 • 8 0 0 • 4 2 3 • 7 2 3 3 )

Notes
   

01/07



1 • 8 0 0 • 4 B E  S A F E      ( 1 • 8 0 0 • 4 2 3 • 7 2 3 3 )
04/07

Airborne Contaminants
Chapter 296-841 WAC

Chapter Contents

TITLE PAGE

Scope
WAC 296-841-100 .................................................................................. 100-1

Evaluate and control employee exposures
WAC 296-841-200 .................................................................................. 200-1

Employee protective measures
WAC 296-841-20003 ................................................................................... 200-1
Exposure evaluations
WAC 296-841-20005 ................................................................................... 200-2
Exposure controls
WAC 296-841-20010 ................................................................................... 200-5
Respirators
WAC 296-841-20015 ................................................................................... 200-7
Notification
WAC 296-841-20020 ................................................................................... 200-7
Permissible exposure limits (PELs)
WAC 296-841-20025 ................................................................................... 200-8

Definitions...............................................................................................300-1
WAC 296-841-300

Resources .................................................................................................R-1

Index ........................................................................................................ IN-1

Statutory Authority ................................................................................... SA-1



1 • 8 0 0 • 4 B E  S A F E      ( 1 • 8 0 0 • 4 2 3 • 7 2 3 3 )
06/06

Notes
   











1 • 8 0 0 • 4 B E  S A F E      ( 1 • 8 0 0 • 4 2 3 • 7 2 3 3 )
04/07

Re
so

ur
ce

s Mixtures of Airborne Substances
 Use with Chapter 296-841 WAC, Airborne Contaminants

Resources

 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Dimethyl acetamide Reproductive; liver

Dimethylamine Irritation

4-Dimethylaminoazo benzene (see WAC 296-62-073) Cancer

Dimethylaminobenzene (Xylidene) Cancer; genotoxic

Dimethylaniline (N,N-Dimethylaniline) Anoxia; neurotoxicity

Dimethylbenzene (Xylene) Cancer; genotoxic

Dimethyl-1, 2-dibromo-2, 2-dichloroethyl phosphate 
(Naled) Cholinergic; dermatitis

Dimethylformamide Liver

2, 6-Dimethylheptanone (Diisobutyl ketone) Irritation

1, 1-Dimethylhydrazine Irritation; neoplasia

Dimethyl phthalate Irritation

Dimethyl sulfate Irritation

Dinitolmide (3, 5-Dinitro-o-toluamide) Irritation; liver

Dinitrobenzene (all isomers) - (alpha), (meta), and (para) Anoxia

Dinitro-o-cresol Metabolic disorders

Dinitrotoluene CVS; reproductive

Dioxane (Diethylene dioxide) Irritation; liver; kidney

Dioxathion Cholinergic

Diphenyl (Biphenyl) Lung

Diphenylamine Liver; kidney; blood

Diphenylmethane diisocyanate (Methylene bisphenyl 
isocyanate (MDI)) Irritation; lung edema; sensitization

Dipropylene glycol methyl ether Irritation; CNS

Dipropyl ketone
Irritation; liver; kidney; neurotoxicity

Diquat Irritation, ocular

Di-sec, Octyl phthalate (Di-2-ethylhexylphthalate) Irritation

Disulfram GI; CVS

Disulfoton Cholinergic

2, 6-Di-tert-butyl-p-cresol Irritation
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Resources

Mixtures of Airborne Substances
 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Diuron Irritation; blood

Divinyl benzene Irritation

Emery
Total particulate
Respirable fraction

Irritation
Irritation
Irritation

Endosulfan (Thiodan) Liver; CNS

Endrin CNS; liver

Epichlorhydrin (1-Chloro-2, 3-epoxypropane) Irritation; liver; kidney

EPN Cholinergic

1, 2-Epoxypropane (Propylene oxide) Irritation; cancer (nasal)

2, 3-Epoxy-1-propanol (Glycidol) Irritation; neoplasia

Ethane

Ethanethiol (Ethyl mercaptan) Irritation

Ethanolamine (2-Aminoethanol) Irritation

Ethion Cholinergic

2-Ethoxyethanol (Glycol monoethyl ether) Reproductive

2-Ethoxyethyl acetate (Cellosolve acetate) Reproductive

Ethyl acetate Irritation

Ethyl acrylate Irritation; cancer; sensitization

Ethyl alcohol (ethanol) Irritation

Ethylamine irritation

Ethyl amyl ketone (5-Methyl-3-hepatone) Irritation

Ethyl benzene Irritation; CNS

Ethyl bromide Liver; kidney; CVS

Ethyl butyl ketone (3-Heptanone) Irritation; narcosis

Ethyl chloride Liver; CNS

Ethylene N/A

Ethylene chlorohydrin (2-Chloroethanol) Irritation; liver; kidney; GI; CVS; CNS

Ethylenediamine (1,2-Diaminoethane) Irritation; asthma; sensitization

Ethylene dibromide Irritation; liver; kidney

Ethylene dichloride (1,2-Dichloroethane0 Liver; narcosis

Ethylene glycol Irritation
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 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Ethylene glycol dinitrate CVS

Ethylene glycol monomethyl ether acetate (Methyl cellosolve 
acetate) Blood, reproductive, CNS

Ethyleneimine (see WAC 296-62-073) Irritation; bronchitis

Ethylene oxide (see WAC 296-62-07359) Cancer; reproductive

Ethyl ether (Diethyl ether) Irritation; narcosis

Ethyl formate Irritation

Ethylidine chloride (1, 1-Dichloroethane) Liver; narcosis

Ethylidene norbornene Irritation

Ethyl mercaptan (Ethanethiol) Irritation

n-Ethylmorpholine Irritation; ocular

Ethyl sec-amyl ketone (5-methyl-3-heptanone) Irritation

Ethyl silicate Irritation; kidney

Fenamiphos Cholinergic

Fensulfothion (Dasanit) Cholinergic

Fenthion Cholinergic

Ferbam
Total particulate Irritation

Ferrovanadium dust Irritation

Fluorides (as F)                   Irritation, bone, fluorosis

Fluorine Irritation

Fluorotrichloromethane (see Trichlorofluoro methane) CVS; CNS

Fonofos Cholinergic

Formaldehyde (see WAC 296-62-07540) Irritation; cancer (nasal)

Formamide Irritation; liver

Formic acid Irritation

Furfural Irritation

Furfuryl alcohol Irritation

Gasoline Irritation; CNS

Germanium tetrahydride Blood

Glass, fibrous or dust Irritation

Gluteraldehyde Irritation; sensitization
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Resources

Mixtures of Airborne Substances
 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Glycerin mist
Total particulate 
Respirable fraction

Irritation

Glycidol (2, 3-Epoxy-1- propanol) Irritation; neoplasia

Glycol monoethyl ether (2-Ethoxyethanol) Reproductive

Grain dust (oat, wheat, barley) Irritation; bronchitis; pulmonary function

Graphite, natural 
Respirable dust Pneumoconiosis

Graphite, Synthetic 
Total particulate 
Respirable fraction

Pneumoconiosis

Guthion (Azinphosmethyl) Cholinergic

Gypsum 
Total particulate 
Respirable fraction

Irritation

Hafnium Liver; irritation

Helium

Heptachlor CNS, liver, blood

Heptane (n-heptane) Irritation; narcosis

2-Heptanone (Methyl n-amyl ketone) Irritation

3-Heptanone (Ethyl butyl ketone) Irritation; narcosis

Hexachlorobutadiene Irritation; kidney

Hexachlorocyclopentadiene Irritation; pulmonary edema

Hexachloroethane Irritation; liver; kidney

Hexachloronaphthalene Liver; chloracne

Hexafluoroacetone Reproductive; kidney

Hexane CNS, irritation

n-hexane Neuropathy; CNS; irritation

other Isomers Neuropathy; CNS; irritation

2-Hexanone (Methyl-n-butyl ketone) Neuropathy

Hexone (Methyl isobutyl ketone) Irritation; kidney

sec-Hexyl acetate Irritation
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Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Hexylene Glycol Irritation

Hydrazine Irritation; liver

Hydrogen N/A

Hydrogenated terphenyls Irritation, liver

Hydrogen bromide Irritation

Hydrogen chloride Irritation; corrosion

Hydrogen cyanide CNS, irritation, anoxia, lung, thyroid

Hydrogen fluoride Irritation; bone; teeth; fluorosis

Hydrogen peroxide Irritation; pulmonary edema; CNS

Hydrogen selenide (as Se) Irritation; GI

Hydrogen Sulfide Irritation; CNS

Hydroquinone (Dihydroxybenzene) CNS; dermatitis; ocular

4-Hydroxy-4-methyl-2- pentanone (Diacetone alcohol) Irritation

2-Hydroxypropyl acrylate irritation

Indene Irritation; liver; kidney

Indium and compounds 
(as In) Pulmonary edema; bone; GI

Iodine Irritation

Iodoform CNS; liver; kidney; CVS

Iron oxide dust and fume 
(as Fe)
Total particulate

Pneumoconiosis (siderosis)

Iron pentacarbonyl (as Fe) Pulmonary edema; CNS

Iron salts, soluble (as Fe) Irritation

Isoamyl acetate Irritation

Isoamyl alcohol (primary and secondary) Irritation

Isobutyl acetate Irritation

Isobutyl alcohol Irritation, ocular

Isooctyl alcohol Irritation

Isophorone Irritation; narcosis

Isophorone diisocyanate Dermatitis; asthma; sensitization

Isopropoxyethanol Blood
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Resources

Mixtures of Airborne Substances
 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Isopropyl acetate Irritation

Isopropyl alcohol Irritation

Isopropylamine Irritation

N-Isopropylaniline Blood

Isopropyl ether Irritation

Isopropyl glycidyl ether (IGE) Irritation; dermatitis

Kaolin 
Total particulate 
Respirable fraction Pneumoconiosis

Ketene Lung irritation; lung edema

Lead inorganic (as Pb) (see WAC 296-62-07521) CNS; blood; kidney; reproductive

Lead arsenate (see WAC 296-62-07347) CNS; anemia; kidney; reproductive

Lead chromate
         (as Pb)
         (as Cr VI)

(Pb:) CVS; reproductive
(CrVI): Lung cancer; irritation or damage to the respiratory 
system, eyes, and skin; nasal ulcers and perforations; asthma; 
irritant and allergic contact dermatitis; skin uncers

Limestone 
Total particulate 
Respirable fraction

Irritation

Lindane CNS; liver

Lithium hydride Irritation

L.P.G. (liquified petroleum gas) N/A

Magnesite 
Total particulate 
Respirable fraction

Irritation; pneumoconiosis

Magnesium oxide fume Irritation; metal fume fever

Total particulate

Malathion 
Total particulate Cholinergic; CNS; neuropathy; vision

Maleic anhydride Irritation; asthma

Manganese and compound (as Mn) CNS (manganism); lung; reproductive

Manganese tetroxide and fume (as Mn) CNS (manganism); lung; reproductive

Manganese cyclopentadienyl tricarbonyl (as Mn) CNS; pulmonary edema

Manganese tetroxide (as Mn) CNS (manganism); lung; reproductive

Marble 
Total particulate 
Respirable fraction

Irritation
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Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Mercury (aryl and inorganic) (as Hg) CNS; neuropathy; vision; kidney; reproductive; GI

Mercury (organo-alkyl compounds) (as Hg) CNS

Mercury (vapor) (as Hg) CNS

Mesityl oxide Irritation; narcosis; liver; kidney

Methacrylic acid Irritation

Methane  N/A

Methanethiol (Methyl mercaptan) Irritation; CNS

Methomyl (lannate) Cholinergic

Methoxychlor
Total particulate

CNS; liver
CNS; liver

2-Methoxyethanol (Methyl cellosolve) Blood; reproductive; CNS

4-Methoxyphenol Eye; depigmentation

Methyl acetate Irritation; narcosis

Methyl acetylene (propyne) Anesthesia

Methyl acetylene-propadiene mixture (MAPP) Anesthesia

Methyl acrylate Irritation

Methylacrylonitrile Irritation; CNS

Methylal (Dimethoxy-methane) Irritation; CNS

Methyl alcohol (methanol) Neuropathy; vision; CNS

Methylamine Irritation

Methyl amyl alcohol (Methyl isobutyl carbinol) Irritation; anesthesia

Methyl n-amyl ketone (2-Heptanone) Irritation

N-Methyl aniline (see Monomethyl aniline) Anoxia; blood

Methyl bromide Irritation

Methyl butyl ketone (see 2-Hexanone) Neuropathy

Methyl cellosolve (see 2-Methoxyethanol) Blood; reproductive; CNS

Methyl cellosolve acetate (2-Methoxyethyl acetate) Blood; reproductive; CNS

Methyl chloride Kidney; CNS; reproductive

Methyl chloroform (1,1,1-trichlorethane) Anesthesia; CNS

Methyl chloromethyl ether (see WAC 296-62-073) Cancer (lung); irritation

Methyl 2-cyanoacrylate Irritation; dermatitis
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Resources

Mixtures of Airborne Substances
 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Methylcyclohexane Narcosis; irritation

Methylcyclohexanol Irritation; narcosis; liver; kidney

Methylcyclohexanone Irritation; narcosis

Methylcyclopentadienyl manganese tricarbonyl (as Mn) CNS, liver, kidney

Methyl demeton Irritation; cholinergic

Methylene bisphenyl isocyanate (MDI) (Diphenylmethane 
diisocyanate) Irritation; lung edema; sensitization

4, 4’-Methylene bis (2-chloro- aniline) (MBOCA) (see WAC 
296-62-073) Cancer

Methylene bis 
(4-cyclohexylisocyanate) Irritation; sensitization

Methylene chloride (see WAC 296-62-07470)                 
Dichloromethane) CNS; anoxia

4, 4-Methylene dianiline Liver

Methyl ethyl ketone (MEK) (2-Butanone) Irritation; CNS

Methyl ethyl ketone peroxide (MEKP) Irritation; liver; kidney

Methyl formate Irritation; narcosis.; lung edema

5-Methyl-3-heptanone (Ethyl amyl ketone) Irritatiion

Methyl hydrazine (Monomethyl hydrazine) Irritation; liver

Methyl iodide CNS; irritation

Methyl isoamyl ketone Irritation; narcosis; liver; kidney

Methyl isobutyl carbinol (Methyl amyl alcohol) Irritation; anesthesia

Methyl isobutyl ketone (Hexone) Irritation; kidney

Methyl isocyanate Irritation; lung edema; sensitization

Methyl isopropyl ketone Irritation

Methyl mercaptan (Methanethiol) Irritation; CNS

Methyl methacrylate Irritation; dermatitis

Methyl parathion Cholinergic

Methyl propyl ketone (2-Pentanone) Irritation; narcosis

Methyl silicate Ocular (severe), lung

alpha-Methyl styrene Irritation; dermatitis; CNS

Mevinphos (Phosdrin) Cholinergic

Metribuzin Blood; liver
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Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Mica (Silicates) Pneumoconiosis

Molybdenum (as Mo)

Soluble compounds Irritation, metabolic disorder

Insoluble compounds (Total particulate) Irritation

Monocrotophos (Azodrin) Cholinergic

Monomethyl aniline (N-Methyl aniline) Anoxia; blood

Monomethyl hydrazine Irritation, liver

Morpholine Irritation; vision

Naled (Dibrom) Cholinergic; dermatitis

Naphtha (Coal tar) Irritation; CNS

Naphthalene Irritation; ocular; blood

alpha-Naphthylamine (see WAC 296-62-073) Cancer

beta-Naphthylamine (see WAC 296-62-073) Cancer (bladder)

Neon N/A

Nickel carbonyl (as Ni) Irritation; CNS

Nickel (as Ni) Dermatitis; pneumoconiosis

Metal and insoluble compounds Cancer (lung), irritation, dermatitis

Soluble compounds CNS, irritation, dermatitis

Nicotine CVS; GI; CNS

Nitrapyrin (2-Chloro-6 trichloromethyl pyridine)
Total particulate
Respirable fraction

Liver

Nitric acid Irritation; corrosion; pulmonary edema

Nitric oxide Anoxia; irritation; cyanosis

p-Nitroaniline Anoxia; anemia; liver

Nitrobenzene Anoxia

4-Nitrobiphenyl (see WAC 296-62-073) Cancer (bladder)

p-Nitrochlorobenzene Anoxia; blood; liver

4-Nitrodiphenyl (see WAC 296-62-073) Cancer

Nitroethane Irritation; narcosis; liver

Nitrogen N/A
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Mixtures of Airborne Substances
 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Nitrogen dioxide Irritation; pulmonary edema

Nitrogen trifluoride Anoxia; blood; liver; kidney

Nitroglycerin CVS

Nitromethane Thyroid

1-Nitropropane Irritation; liver

2-Nitropropane Liver; cancer

N-Nitrosodimethylamine (see WAC 296-62-073) Cancer,; liver

Nitrotoluene Anoxia; cyanosis

o-isomer

m-isomer

p-isomer

Nitrotrichloromethane (Chloropicrin) Irritation; lung

Nitrous Oxide (Nitrogen oxide) Reproductive; blood; CNS

Nonane CNS; skin; irritation

Octachloronaphthalene Liver; dermatitis

Octane Irritation

Oil mist mineral (particulate) Lung

Osmium tetroxide (as Os) Irritation; vision

Oxalic acid Irritation; burns

Oxygen difluoride Irritation; kidney

Ozone Lung function; irritation

Paraffin wax fume Irritation

Paraquat (Respirable fraction) Pulmonary edema, kidney, liver, pulmonary fibrosis

Parathion Cholinergic

Particulate polycyclic aromatic hydrocarbons (coal tar pitch 
volatiles) Cancer

Particulates not otherwise regulated 
Total particulate 
Respirable fraction

Lung 

Pentaborane CNS

Pentachloronaphthalene Chloracne; liver

Pentachlorophenol CVS; CNS
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Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Pentaerythritol
Total particulate
Respirable fraction

Irritation

Pentane Irritation; narcrosis

2-Pentanone (methyl propyl ketone) Irritation; narcosis

Perchloroethylene (tetrachloroethylene) Irritation; CNS

Perchloromethyl mercaptan Irritation; pulmonary edema

Perchloryl fluoride Irritation; blood

Perlite 
Total particulate
Respirable fraction

Irritation

Petroleum distillates (Naptha, Rubber Solvent) Irritation; CNS

Phenol Irritation; CNS; blood

Phenothiazine Irritation; ocular; liver; kidney

p-Phenylene diamine Sensitization; skin; eye

Phenyl ether (vapor) Irritation; nausea

Phenyl ether-diphenyl mixture (vapor) Irritation; nausea

Phenylethylene (Styrene) Neurotoxicity; irritation; CNS

Phenyl glycidyl ether (PGE) Irritation; dermatitis; sensitization

Phenylhydrazine Dermatitis; anemia

Phenyl mercaptan Irritation; dermatitis

Phenylphosphine Irritation; dermatitis; blood; reproductive

Phorate Cholinergic

Phosdrin (Mevinphos) Cholinergic

Phosgene (carbonyl chloride) Irritation; anoxia; lung edema

Phosphine Irritation; CNS; GI

Phosphoric acid Irritation

Phosphorus (yellow) Irritation; liver; kidney; CVS; GI

Phosphorous oxychloride Irritation; kidney

Phosphorus pentachloride Irritation

Phosphorus pentasulfide Irritation
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Mixtures of Airborne Substances
 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Phosphorus trichloride Irritation

Phthalic anhydride Irritation; sensitization

m-Phthalodinitrile Irritation

Picloram 
Total particulate
Respirable fraction

Liver; kidney

Picric acid (2, 4, 6-Trinitrophenol) Dermatitis; irritation; ocular; sensitization

Pindone (2-Pivalyl-1, 3-indandione, Pival Liver; kidney; bleeding; dermatitis

Piperazine dihydrochloride Irritation; burns; asthma; sensitization

Pival (Pindone) Liver; kidney; bleeding; dermatitis

Plaster of Paris
Total particulate
Respirable fraction

Irritation

Platinum (as Pt) 

Metal Irritation

Soluble salts Asthma, irritation, sensitization

Polychlorobiphenyls (Chlorodiphenyls) Irritation; chloracne; liver

Portland cement 
Total particulate
Respirable fraction

Irritation; Dermatitis

Potassium hydroxide Irritation; corrosion

Propane N/A

Propargyl alcohol Irritation; liver; kidney

beta-Propiolactone (see WAC 296-62-073) Irritation

Propionic acid Irritation

Propoxur (Baygon) Cholinergic

n-Propyl acetate Irritation

n-Propyl alcohol Irritation; narcosis

n-Propyl nitrate Blood; cyanosis; anoxia

Propylene

Propylene dichloride (1,2-Dichloropropane) Irritation; CNS; liver; kidney
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 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Propylene glycol dinitrate CVS; headache; CNS, anoxia

Propylene glycol monomethyl ether Irritation; anesthesia

Propylene imine Irritation; CNS

Propylene oxide (1, 2-Epoxypropane) Irritation; cancer (nasal)

Propyne (Methyl acetylene) Anesthesia

Pyrethrum Dermatitis; CNS; liver; sensitization

Pyridine Irritation; CNS; liver; kidney; blood

Quinone (p-Benzoquinone) Irritation; eyes

RDX (Cyclonite) Irritation; CNS; liver; blood

Resorcinol Irritation; dermatitis; blood

Rhodium (as Rh) Insoluble compounds, Irritation

Metal fumes and dusts

Soluble compounds, salts

Ronnel Cholinergic

Rosin core solder, pyrolysis products (as formaldehyde) Cholinergic

Rotenone Irritation; CNS

Rouge
Total particulate
Respirable fraction

Lung, siderosis, irritation

Rubber solvent (naphtha) Irritation, CNS

Selenium compounds (as Se) Irritation

Selenium hexafluoride (as Se) Pulmonary edema

Sesone (Crag herbicide) Irritation

Silane (see Silicon tetrahydride) Irritation

Silica, amorphous, precipitated and gel Irritation

Silica, amorphous, diatomaceous earth, containing less 
than1% crystalline silica
Total particulate
Respirable fraction

Irritation; pneumoconiosis

Silica, crystalline cristobalite, respirable fraction Lung fibrosis; silicosis

Silica, crystalline quartz, respirable fraction Silicosis; lung function; lung fibrosis; cancer
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Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Silica, crystalline tripoli (as quartz), respirable fraction Lung fibrosis

Silica, crystalline tridymite, respirable fraction Lung fibrosis; silicosis

Silica, fused, respirable fraction Lung fibrosis

Silicates (less than 1% crystalline silica)

Mica (Respirable fraction) Pneumoconiosis

Soapstone, Total particulate Pneumoconiosis

Soapstone, 
Respirable fraction Pneumoconiosis

Talc (containing asbestos) use asbestos limit (see WAC 
296-62-07705) Lung, asbestosis

Talc (containing no asbestos) Respirable fraction Lung

Tremolite (see WAC 296-62-07705) Lung, asbestosis

Silicon
Total particulate
Respirable fraction

Lung

Silicon Carbide
Total particulate
Respirable fraction

Lung

Silicon tetrahydride (Silane) Irritation

Silver, metal dust and soluble compounds (as Ag) Argyria (skin, eyes, mucosa)

Soapstone, 
Total particulate
Respirable fraction

Pneumoconiosis

Sodium azide CNS; CVS; lung

(as HN3) Irritation

(as NaN3) Irritation

Sodium bisulfite Irritation

Sodium-2, 4-dichloro- phenoxyethyl sulfate (Crag 
herbicide) Irritation

Sodium fluoroacetate CNS; CVS

Sodium hydroxide Irritation

R-31



1 • 8 0 0 • 4 B E  S A F E      ( 1 • 8 0 0 • 4 2 3 • 7 2 3 3 )
04/07

Re
so

ur
ce

s Mixtures of Airborne Substances
 Use with Chapter 296-841 WAC, Airborne Contaminants

Resources

 Use with Chapter 296-841 WAC, Airborne Contaminants

Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Sodium metabisulfitte Irritation

Starch
Total particulate
Respirable fraction

Dermatitis; lung

Stibine Irritation; blood

Stoddard solvent Irritation; narcosis; kidney

Strychnine CNS

Styrene (Phenylethylene, Vinyl benzene) Neurotoxicity; irritation; CNS

Subtilisins Irritation, lung, sensitization

Sucrose
Total particulate
Respirable fraction

Lung

Sulfotep (TEDP) Cholinergic

Sulfur dioxide Irritation

Sulfur hexafluoride N/A

Sulfuric acid Irritation; cancer (larnyx)

Sulfur monochloride Irritation

Sulfur pentafluoride Irritation

Sulfur tetrafluoride Irritation

Sulfuryl fluoride Irritation; CNS

Sulprofos Cholinergic

Systox (Demeton) Cholinergic

2, 4, 5-T Irritation

Talc (Silicates) Lung

Tantalum Metal and oxide dusts Irritation; lung

TEDP (Sulfotep) Cholinergic

Tellurium and compounds 
(as Te) CNS; cyanosis; liver

Tellurium hexafluoride (as Te) Irritation

Temephos (Abate)
Total particulate
Respirable fraction

Cholinergic
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Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

TEPP Cholinergic

Terphenyls Irritation

1, 1, 1, 2-Tetrachloro- 2, 2-difluoroethane Liver, blood

1, 1, 2, 2-Tetrachloro- 1, 2-difluoroethane CNS; pulmonary edema

1, 1, 2, 2-Tetrachloroethane Liver; CNS; GI

Tetrachloroethylene (Perchloroethylene) Irritation; CNS

Tetrachloromethane (Carbon tetrachloride) Liver; cancer

Tetrachloronaphhalene Liver

Tetraethyl lead (as Pb) CNS

Tetrahydrofuan Irritation; narcosis

Tetramethyl lead (as Pb) CNS

Tetramethyl succinonitrile CNS

Tetranitromethane Irritation

Tetrasodium pyrophosphate Irritation

Tetryl (2, 4, 6-trinitrophenyl- methylnitramine) Liver; dermatitis; sensitization

Thallium (soluble compounds) (as Tl) Irritation; CNS; CVS

4, 4-Thiobis (6-tert-butyl-m-cresol)
Total particulate
Respirable fraction

Liver; kidney
Liver; kidney
Liver; kidney

Thioglycolic acid Irritation

Thionyl chloride Irritation

Thiram (see WAC 296-62-07519) Cancer;  irritation

Tin (as Sn) Inorganic compounds (except oxides) Stanosis

Tin, Organic compounds 
(as Sn) CNS, immuniotoxicity, irritation

Tin Oxide (as Sn) Stanosis

Titanium dioxide
Total particulate

Lung

Toluene CNS

Toluene-2, 4-diisocyanate (TDI) Irritation; sensitization

m-Toluidine Anoxia; kidney

o-Toluidine Anoxia; kidney
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Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

p-Toluidine Anoxia; kidney

Toxaphene (Chlorinated camphene) Seizures; liver

Tremolite (see WAC 296-62-07705) Lung, asbestosis

Tributyl phosphate Irritation; cholinergic

Trichloroacetic acid Irritation

1, 2, 4-Trichlorobenzene Irritation

1, 1, 1-Trichloroethane (Methyl chloroform) Anesthesia; CNS

1, 1, 2-Trichloroethane CNS; liver

Trichloroethylene CNS; headache; liver

Trichlorofluoromethane CVS; CNS

Trichloromethane (Chloroform) Liver; reproductive

Trichloronaphthalene Liver

1, 2, 3-Trichloropropane Liver; kidney

1, 1, 2-Trichloro- 1, 2, 2-trifluoroethane Narcosis; CVS; asphyxiation

Tricyclohexyltin hydroxide (Cyhexatin) Irritation

Triethylamine Irritation; vision

Trifluorobromomethane CNS; CVS

Trimellitic anhydride Bleeding (lung); immunotoxicity; sensitization

Trimethylamine Irritation

Trimethyl benzene Irritation; CNS; blood

Trimethyl phosphite Irritation

2, 4, 6-Trinitrophenol (Picric acid) Dermatitis; irritation; ocular; sensitization

2, 4, 6-Trinitrophenyl- methylnitramine (Tetryl) Liver; dermatitis; sensitization

2, 4, 6-Trinitrotoluene (TNT) Irritation; liver; blood; eye

Triorthocresyl phosphate CNS; cholingeric

Triphenyl amine Irritation

Triphenyl phosphate Irritation; dermatitis

Tungsten (as W)

Soluble compounds CNS, irritation

Insoluble compounds Irritation

Turpentine Irritation
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Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Uranium (as U) Kidney; blood; cancer

Soluble compounds

Insoluble compounds

n-Valeraldehyde Irritation

Vanadium (as V2O5) Respirable fraction Irritation; lung

Vegetable oil mist
Total particulate
Respirable fraction

Lung

Vinyl acetate Irritation

Vinyl benzene (Styrene) Neurotoxicity; irritation; CNS

Vinyl bromide Liver; CNS; cancer

Vinyl chloride (see WAC 296-62-07329) (Chloroethylene) Cancer (liver)

Vinyl cyanide (See WAC WAC 296-62-07336,Acrylonitrile) Cancer

Vinyl cyclohexene dioxide Irritation; dermatitis; reproductive

Vinyl toluene Irritation

Vinylidene chloride (1, 1-Dichloroethylene) CNS; liver; kidney

VM & P Naphtha Irritation; CNS

Warfarin Blood; bleeding

Welding fumesd (total particulate) Metal fume fever, irritation

Wood dust

Nonallergenic 
(All woods except allergenics) Irritation, dermatitis, lung

Allergenics (e.g. cedar, mahogany and teak) Cancer, irritation, mucostasis

Xylenes (Xylol) (o-, m-, p-isomers) (Dimethylbenzene) Irritation

m-Xylene alpha, alpha-diamine Irritation; blood

Xylidine (Dimethylaminobenzene) Cancer; genotoxic

Yttrium Fibrosis

Zinc chloride fume Irritation; lung edema

Zinc chromate (as Cr)            

Lung cancer; irritation or damage to the respiratory system, 
eyes, and skin; nasal ulcers and perforations; asthma; irritant 
and allergic contact dermatitis; skin ulcers

Zinc oxide
Total particulate
Respirable fraction

Lung
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Table HT-1
Health Effects of Contaminants

Contaminant PEL BASIS  (Health Effects)

Zinc oxide fume Lung, metal fume fever

Zinc stearate
Total particulate
Respirable fraction

Lung

Zirconium compounds (as Zr) Lung
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Air Contaminants, exposure limits, table 3, 

200-10-49
Airborne substances

examples, 100-1
mixtures, helpful tool, R-3-36

C
CAS numbers, table 3, 200-10-49
Ceiling limit, table 3, 200-10-49 
Chapter application, scope, 100-1-3
Controlling hazards, 200-4-6
Controls, 200-5-7
Corrective action, table 2, 200-7

D
Definitions, 300-1-2

E
Emergency situations, 200-3
Employee

notification, table 2, 200-7
control methods, 200-3-7

Exposure
  controls, feasible, 200-7
  limits for air contaminants, table 3,
      200-10-49
  protection from hazards, 200-2
  personal air sampling, 200-3
  routes of entry, 100-1
Exposure estimates, 200-2-3
Exposure evaluations, 200-2-7

F
Feasible controls, 200-5,7

H
Hazards, evaluating, 200-1-9
Helpful tool, mixtures of airborne 
        substances, R-3-36

I
Immediately dangerous to life or health 

(IDLH) atmospheres, 200-2

N
NIOSH registery of toxic effects of chemical 

substances, 100-1
Notification requirements, table 2, 200-7

O
Over exposure, PEL, 200-2-3
Oxygen deficient atmosphere, 100-1, 300-1

P
Particulate, respirable fraction, 200-9
Permissible exposure limits (PELs), 200-8-49
Personal air sampling, 200-3
Personal protective equipment (PPE), 200-8

R
Rescue situations, 200-3
Respirators, use, 200-7
Respiratory protection

exposure control, 200-5-6
notifications, 200-7

S
Sampling method, validation, 200-3
Scope, chapter application, 100-1
Short term exposure limit (STEL), 200-8
Skin absorption, 200-8, table 3, 200-10-49

T
Time weighted average (TWA), 200-8,

table 3, 200-10-49 

V
Ventilation, table 1, 200-6

W
Work practices, 200-2
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Airborne Contaminants
Chapter 296-841 WAC   

Statutory Authority
296-841-100 Scope.
[Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  07-05-062, 07-06-005 (Order 06-38),  § 296-841-100, 

filed 02/20/07, effective 04/01/07.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  04-18-079 (Order 04-

25), § 296-841-100, filed 08/31/04, effective 11/01/04.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  

03-20-115 (Order 03-09), § 296-841-100, filed 10/01/03, effective 01/01/04.]

296-841-200 Evaluate and control employee exposures.
[Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  07-05-062, 07-06-005 (Order 06-38), § 296-841-200, 

filed 02/20/07, effective 04/01/07.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  03-20-115 (Order 03-

09), § 296-841-200, filed 10/01/03, effective 01/01/04.]

296-841-20003 Employee protective measures.
[Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  07-05-062, 07-06-005 (Order 06-38), § 296-841-20003, 

filed 02/20/07, effective 04/01/07.

296-841-20005 Exposure evaluations.
[Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  07-05-062, 07-06-005 (Order 06-38), § 296-841-20005, 

filed 02/20/07, effective 04/01/07.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  04-18-079 (Order 

04-25), § 296-841-20005, filed 08/31/04, effective 11/01/04.   Statutory Authority:  RCW 49.17.010, .040, .050, and 

.060.  03-20-115 (Order 03-09), § 296-841-20005, filed 10/01/03, effective 01/01/04.]

296-841-20010 Control employee exposures.

[Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  07-05-062, 07-06-005 (Order 06-38), § 296-841-20010, 

filed 02/20/07, effective 04/01/07.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  04-18-079 (Order 04-

25), § 296-841-20010, filed 08/31/04, effective 11/01/04.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  

03-20-115 (Order 03-09), § 296-841-20010, filed 10/01/03, effective 01/01/04.]

296-841-20015 Respirators.
[Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  07-05-062, 07-06-005 (Order 06-38), § 296-841-20015, 

filed 02/20/07, effective 04/01/07.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  03-20-115 (Order 03-

09), § 296-841-20015, filed 10/01/03, effective 01/01/04.]

296-841-20020 Notification.

[Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  07-05-062, 07-06-005 (Order 06-38), § 296-841-20020, 

filed 02/20/07, effective 04/01/07.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  04-18-079 (Order 

04-25), § 296-841-20020, filed 08/31/04, effective 11/01/04.   Statutory Authority:  RCW 49.17.010, .040, .050, and 

.060.  03-20-115 (Order 03-09), § 296-841-20020, filed 10/01/03, effective 01/01/04.]
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Statutory Authority
296-841-20025 Permissible exposure limits (PELs).
[Statutory Authority: RCW 49.17.010, .040, .050, and .060.  07-05-062, 07-06-005 (Order 06-38), § 296-841-20025, 

filed 02/20/07, effective 04/01/07.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  04-18-079 (Order 

04-25), § 296-841-20025, filed 08/31/04, effective 11/01/04. 

296-841-300 Definitions.
[Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  07-05-062, 07-06-005 (Order 06-38), § 296-841-300, 

filed 02/20/07, effective 04/01/07.  Statutory Authority:  RCW 49.17.010, .040, .050, and .060.  04-18-079 (Order 

04-25), § 296-841-300, filed 08/31/04, effective 11/01/04.  Statutory Authority:  RCW 49.17.010, .040, .050, and 

.060.  03-20-115 (Order 03-09), § 296-841-300, filed 10/01/03, effective 01/01/04.]
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To receive electronic notification for all the Safety & Health updates please sign 
up on the listserv:  http://www.lni.wa.gov/safety 

If you would like to receive paper updates to Airborne Contaminants,  
chapter 296-841 WAC, you must return this card.   
 

414-118-000



 

DEPARTMENT OF LABOR AND INDUSTRIES 
DIVISION of OCCUPATIONAL SAFETY & HEALTH 
REGULATORY AND LEGAL SERVICES 
PO BOX 44620 
OLYMPIA  WA  98504-4620 

place 
postcard 

stamp 
here 



 

Department of Labor and Industries 
Division of Occupational Safety and Health 
Standards and Information 
PO Box 44620 
Olympia WA  98504-4620 




