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Concentration 
     ppm (ppb) Effect 

0.0005 
(0.5 ppb) • some people are able to detect a difference in the odour quality of the air 

0.001 – 0.01 
(1 - 10 ppb) 

• 0.008 ppm or 8 ppb: mean odour detection threshold  
- noticeable difference in odour quality of air  

0.01 – 0.1 
(10 – 100 ppb) 

• mildly offensive “rotten egg” odour detected 
• 14 ppb quality-of-life complaint threshold1 (nose only exposure) 
• 25 ppb, eye irritation begins  
• exacerbation of asthma and respiratory diseases possible in susceptible 

individuals exposed to 30 ppb and higher for 30 minutes or longer with 
repeated exposures over a few months. 

• 40 ppb annoyance threshold2 (calculated) 

0.1 – 1.0 
(100 ppb – 1 

ppm) 

• odour becomes stronger as concentrations increase 
• 140 ppb annoyance threshold2 for adults 

- no eye exposure (nose only exposure)  
• susceptible individuals may experience nausea, headaches, insomnia, 

dizziness, mild adverse respiratory and eye effects  
• significant eye irritation in animals and people exposed to 500 ppb (1 

hour average, daily exposure) 
 

1.0 – 10 ppm 
 
 

• moderate to strong odour 
• more people may begin to experience mild adverse health effects (e.g. 

respiratory, eye irritation, irritability, headaches, nausea, etc.) 
• susceptible individuals may respond more severely  

 
10 – 50 ppm 

• strongly offensive odour 
• increased eye and respiratory irritation, nausea, vomiting, headache, 

dizziness, etc. 
• risk of irreversible eye injury in susceptible individuals 
• possible incapacitating or impaired ability to escape in susceptible 

individuals. 
• symptoms and effects more pronounced with longer exposure times 

50 – 100 ppm 

• intense offensive odour, progressing to loss of ability to detect odour 
(olfactory fatigue) 

• moderate to severe irritation in nose, throat, lungs (sore throat, cough, 
difficulty breathing)  

• headaches, nausea, vomiting, dizziness. 

                                                 
1 Quality of Life Complaint Threshold is the lowest concentration at which an affected person will complain of 
an odour without manifesting overt symptoms (e.g., headache, nausea, tearing). 
 
2 Annoyance Threshold is the lowest concentration at which an affected person will complain of experiencing 
symptoms such as headache, nausea and tearing. 



 
 

• eye effects may be irreversible 
• potential for pulmonary edema as exposure time increases 
• lethality is possible for longer exposure times (e.g. 8-10 hours)  

100 ppm and 
higher 

• odour can not be detected due to olfactory fatigue 
• severe adverse effects such as: 

- headache, nausea, vomiting, dizziness, loss of balance, difficulty 
speaking 

- loss of consciousness (“knockdown”) 
- extreme eye irritation  
- lung irritation and damage, including lung edema, that may lead to 

permanent injury or death  
• effects more likely or severe as concentrations or exposure time increases 
• risk of unconsciousness and lethality after short exposure times, minutes 

to hours 
• death in average healthy adult due to respiratory paralysis in a minute or 

less at 750 ppm 
 References: AENV 1982 (Lodgepole), AB Env. Centre 1986 (Drummond), AB Health 1988 & 1988, AB 
Workplace Health and Safety,  ACGIH 2001,  Amoore 1985, ATSDR 1999,  Brown 2003, Campagna 2004,  
ERCB 1990, Haahtela 1992, Lambert 2006, Marttila 1994 & 1995, Nagy 1992, NIOSH 1996,  Norstrom 1975, 
Schiffman 2005, Strickland  2002, USDH 1964, US EPA AEGLs 2002, WHO 2000 & 2003. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

References 
 
Alberta Environment. Alberta Environment Submission for Government report to ERCB Public Inquiry, Amoco 
1982 Lodgepole Well Blowout. Pollution Control Division. July 1983. 150 pp. 
 
Alberta Environmental Centre. A report of the field investigation into livestock health complaints subsequent to 
the Drummond 6-30 sour gas well blowout, September 24-28, 1984.  Alberta Environmental Centre, Vegreville 
Alberta. AECV86-R3., 1986a, 283 pp. 
 
AB Health 1988.  Report on H2S Toxicity. 
 
AB Health 1988.  Guidelines for Action Regarding Hydrogen Sulphide. 
 
ACGIH 2001. Web accessed, Documentation of TLVs.  Hydrogen Sulfide.  American Conference of 
Governmental Industrial Hygienists. 
 
Amoore.  John.  The Perception of Hydrogen Sulfide odor in Relation to Setting an Ambient Air Quality 
Standard.  ARB Contract A4-046 33.  Prepared for California Air Resources Board. 1985. 
 
ATSDR 1999,   Toxicological Profile for Hydrogen Sulfide.  Agency for Toxic Substances and Disease Registry.  
U.S. Public Health Service. 
 
Brown KG. Strickland JA. Utilizing data from multiple studies (meta-analysis) to determine effective dose-
duration levels. Example:rats and mice exposed to hydrogen sulfide.  Regulatory Toxicology and Pharmacology 
2003; 73: 305-317. 
 
Campagna D. Kathman SJ et. al. Ambient hydrogen sulfide, total reduced sulfur, and hospital visits for 
respiratory diseases in northeast Nebraska, 1998-2000.  Journal of Exposure Analysis and Environmental 
Epidemiology 2004; 14: 180-187. 
 
ERCB. 1990.  Risk Approach: An approach for estimating risk to public safety from uncontrolled sour gas 
releases. ERCB Report 90B, 1990. Volumes 5, 7, and Volume 7 Appendix B, Toxicological Justification of 
the Triple Shifted Rijnmond Equation by RE Rogers.  Toxcon Consulting. 
 
Haahtela T, Martilla O, Vilkka V, Jappinen P, Jaakola JK.  The South Karelia Air Pollution Study: Acute health 
effects of malodorous sulfur air pollutants released by a pulp mill.  Am J Public Health 1992; 82:603-605. 
 
Lambert TW, Goodwin VM, Stefani D, Strosher L.  Hydrogen Sulphide (H2S) and Sour Gas Effects on the Eye. 
A Historical Perspective.  Science of the Total Environment 2006; 367:1-22. 
 
Marttila O, Jaakkola JJK, Vilkka V, Jappinen P, Haahtela T.  The South Karelia Air Pollution Study: The effects 
of malodorous sulfur compounds from pulp mills on respiratory and other symptoms in children. Environ 
Res 1994; 66: 152-159. 
 
Marttila O, Jaakkola JJK, Vilkka V, Jappinen P, Haahtela T.  South Karelia Air Pollution Study: Daily symptom 
intensity in relation to exposure levels of malodorous sulfur compounds from pulp mills. Environ Res 1995; 71: 
122-127. 
 
Nagy. GZ. Journal of Air & Waste Management Association, (1991). Vol. 41, No.10, p.1360-1362. 
 
NIOSH. Documentation of IDLH.  Hydrogen Sulfide.  See NIOSH website.  National Institute Occupational 
Safety and Health. 
 
Norstrom 1975, Nordstrom GA. A study of calf response of ammonia and hydrogen sulfide gases. Thesis, 
University of Alberta, Department of Agricultural Engineering, Edmonton Alberta, 1975, 218 pp. 
 
Nordstrom G, McQuitty J. Response of calves to atmospheric hydrogen sulfide and ammonia.  Proceedings of 
the Canadian Society of Agriculture and Engineering. No. - 75 - 232.  1975, 26 pp. 



 
 
 
 
Schiffman SS, Studwell CE, Landerman LR, Berman K, Sundy JS. Symptomatic effects of exposure to diluted 
air sampled from a swine confinement atmosphere on healthy subjects.  Environ Health Perspect 2005; 113: 
567-576. 
 
Strickland J. Foureman GL. US EPA’s acute reference exposure methodology for acute inhalation exposures.  
The Science of the Total Environment 2002; 288: 51-63. 
 
USDH 1964. The air pollution situation in Terre Haute Indiana, with special reference to the hydrogen sulfide 
incident, May to June 1963. US Department of Health, Education and Welfare, Division of Air Pollution; 1964. 
June. 
 
US EPA AEGLs 2002.  Acute Emergency Guidance Levels. EPA Website. 
 
World Health Organization (WHO).  Ambient Air Quality Guidelines. 2000. 
 
World Health Organization (WHO). Hydrogen Sulfide: Human health aspects.  Concise International 
Assessment Document 53.  2003. 
 
 
 


