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Riassunto

Lo scopo del presente studio è quello di presentare una metodologia integrata per il  

calcolo del rischio sanitario dovuto all’esposizione della popolazione all’inquinamento 

atmosferico urbano e mostrare un’applicazione alla città di Torino. Tale metodologia  

consiste nel calcolare la distribuzione della concentrazione di inquinanti emessi  dal  

traffico  veicolare  mediante  un  modello  di  dispersione  urbana  e  valutare  il  rischio  

sanitario a cui è esposta la popolazione residente. Lo studio ha permesso di valutare 

l’effetto del rinnovamento del parco macchine sulla qualità dell’aria e sulla salute dei  

cittadini,  oltre  ad  aver  mostrato  la  potenzialità  della  metodologia  proposta  quale  

strumento  di  indagine  per  valutare  l’efficacia  di  politiche  ambientali  per  ridurre  

l’impatto dell’inquinamento atmosferico sulla salute umana.

Summary

Aim of the present study is to describe an integrated methodology that quantifies the  

impact of the urban air pollution on the human health and show an application to the  

city of Turin. This methodology consists in calculating the pollutant distribution due to  

vehicular traffic emission by means of an urban dispersion model and evaluating the  

population exposure and the health risk The study allowed to evaluate the effect of the  

renewal  of  the  vehicle  fleet  on  air  quality  and  population  health  and  showed  the 

potentiality of the proposed methodology in investigating the efficiency of environmental  

politics to reduce the impact of air pollution on the human health. 

1. Introduzione

La  contaminazione  ambientale  da  microinquinanti  persistenti  in  area  urbana,  in 
particolare  polveri  sottili,  ossidi  di  azoto,  ozono  e  benzene,  è  oggetto  di  crescente 
preoccupazione e la necessità di sviluppare appropriate metodologie per quantificare 
l’impatto  dell’inquinamento  atmosferico  sulla  salute  della  popolazione  è  divenuta 
essenziale. 
La metodologia proposta, descritta nel paragrafo 2, consiste nel valutare l’esposizione 
della  popolazione  all’inquinamento  atmosferico,  stimando  la  variabilità  spaziale  e 
temporale della concentrazione degli inquinanti emessi in aria dal traffico veicolare e la 
durata e la frequenza dell’esposizione, e nel calcolare l’introito medio giornaliero di 
inquinante che, associato alle caratteristiche tossicologiche della sostanza in questione, 
fornisce  il  rischio  sanitario.  La  metodologia  è  stata  applicata  alla  città  di  Torino 
ipotizzando scenari differenti per quanto riguarda la composizione del parco macchine e 
ha permesso di valutare l’effetto del rinnovamento del parco macchine sulla salute della 
popolazione, come discusso nel paragrafo 3.



2. Metodologia

Al  fine  di  quantifcare  l’esposizione  della  popolazione  all’inquinamento urbano  e  il 
rischio sanitario che ne deriva, i principali fattori da considerare sono:
- la concentrazione degli inquinanti;
- la durata e la frequenza dell’esposizione;
- le caratteristiche chimiche, fisiche e tossicologiche delle sostanze inquinanti.

Il calcolo della distribuzione della concentrazione di inquinanti è effettuato mediante un 
modello di dispersione su scala urbana, SIRANE, sviluppato presso l’Ecole Centrale de 
Lyon [1]. SIRANE si basa sulla decomposizione del dominio di calcolo in due regioni 
distinte, l’atmosfera esterna e la regione prossima al suolo occupata dagli edifici, detta 
“tessuto urbano”; la descrizione dei fenomeni di trasporto di massa nelle due regioni è 
fatta adottando modelli matematici diversi. Il campo di moto dell’atmosfera esterna è 
descritto  mediante  la  teoria  di  similitudine  dello  strato  limite  e  la  dispersione  di 
inquinanti sopra il livello dei tetti è simulata adottando un modello gaussiano di seconda 
generazione. Il tessuto urbano è descritto come un insieme di strade interconnesse; ogni 
strada è rappresentata come una cavità di sezione rettangolare, caratterizzata da una 
larghezza W, una lunghezza L e un’altezza H. Il campo di vento nelle singole strade è 
calcolato in funzione dell’intensità e della direzione del vento nell’atmosfera esterna, 
adottando  un  modello  analitico  sviluppato  su  basi  teoriche  e  validato  mediante 
simulazioni  numeriche  [2].  La  concentrazione  media  Cstreet in  ciascuna  strada  è 
determinata per mezzo di un modello a scatola o ‘box’, effettuando un bilancio dei flussi 
di inquinanti entranti ed uscenti dal volume dell’intera strada, assunto come volume di 
controllo. In condizioni stazionarie, il bilancio di massa può essere espresso come:

0Q-CHWU-QQ turbstreetstreetins =+  
dove Qs rappresenta la portata di inquinanti emessi all’interno del volume della strada; 
Qin rappresenta il  flusso di inquinanti dovuto agli  scambi di massa che hanno luogo 
nell’intersezione a monte della strada. La modellizzazione di tali fenomeni è descritta da 
un tensore di scambio di massa turbolento, funzione della variabilità della direzione del 
vento al di sopra dei tetti [3]. HWUstreetCstreet rappresenta il flusso di inquinanti uscente 
dal volume della strada, trasportato dalla componente media del campo di moto nella 
strada,  mentre  Qturb rappresenta  il  flusso  di  inquinanti  scambiato  per  diffusione 
turbolenta  all’interfaccia  strada-atmosfera  ed  è  modellato  mediante  un  approccio 
diffusivo. 
I  dati  di  input  richiesti  dal  modello  per  calcolare  l’evoluzione  oraria  della 
concentrazione nelle strade del quartiere riguardano la geometria urbana, le emissioni, 
le condizioni meteorologiche dell’atmosfera esterna e la concentrazione rappresentativa 
del fondo urbano. 
In Figura 1 è mostrata l’area dello studio, che consiste nei quartieri centrali della città di 
Torino,  e  la  geometria  del  dominio,  che è  rappresentata  mediante  segmenti  (strade) 
connessi  da  nodi  (intersezioni).  Le  emissioni  considerate  nello  studio  sono  quelle 
relative al traffico veicolare; l’effeto delle altre emissioni sono prese in considerazione 
dalla concentrazione di fondo. Il calcolo delle emissioni di PM10, NO2 e benzene è stato 
effettuato mediante il  programma COPERT 4 a partire dai dati di  flusso di  traffico 
forniti  da 5T, e riferiti  al  2004, e dalla composizione del parco macchine di Torino 



fornito dall’ACI.  Sono stati  ipotizzati  3  scenari  relativi  alla  composizione del  parco 
macchine (scenario passato-2004, scenario presente - 2007, scenario futuro), al fine di 
valutare qual è l’impatto del rinnovamento del parco macchine sulla qualità dell’aria e 
sulla salute umana. I  dati meteorologici  orari  utilizzati  dal  modello si  riferiscono al 
2004 e  sono  stati  misurati  presso  la  stazione  meteorologica di  via  della  Consolata, 
all’interno dell’area di studio. La concentrazione di fondo utilizzata si riferisce ad una 
stazione di fondo urbana esterna al dominio.       

    
Fig. 1 – Area di studio: quartieri centrali della città di Torino

Per  una  stima  ottimale  dell’esposizione  sarebbe  necessario  conoscere  come  la 
popolazione  trascorre  il  proprio  tempo,  distinguendo  tra  vari  microambienti  (casa, 
lavoro, esterno,  etc.) e valutando le ore trascorse in ciascuno di  essi  dagli  individui 
(time-activity patterns); essendo tuttavia tali informazioni non disponibili per la città di 
Torino,  e  comunque  in  generale  difficilmente  reperibili,  si  è  adottato  un 
approccio”statico”  [4],  ove  l’esposizione  all’inquinamento  urbano  è  calcolata 
combinando,  con  un  dettaglio  geometrico  delle  strade,  la  distribuzione  della 
concentrazione degli inquinanti, calcolata da SIRANE, con la distribuzione della densità 
della popolazione, fornita dal Comune di Torino. 
La valutazione del rischio consiste quindi nel calcolare l’introito dovuto all’inalazione 
degli  inquinanti  presenti  in  aria,  noti  i  parametri  di  esposizione  dei  recettori  e  la 
concentrazione degli inquinanti. La concentrazione C a cui i recettori sono esposti è la 
media  delle  concentrazioni  medie  annuali  calcolate  da  SIRANE  nel  dominio 
considerato pesata sulla popolazione esposta, mentre i fattori di esposizione considerati 
si  riferiscono  allo  scenario  residenziale  (Tabella  1).  L’introito  medio  giornaliero 
(cronhicle daily intake, CDI) è calcolato come:

ATBW

EFEDIRC
CDI

1
×

×××
=

Simbolo UM Adulto Bambino

Peso corporeo BW kg 70 15

Tempo medio di esposizione per le sostanze non ATc anni 70 70



cancerogene

Tempo medio di esposizione per le sostanze 
cancerogene

ATn anni ED ED

Durata di esposizione ED anni 24 6

Frequenza di esposizione EF giorni/anno 350 350

Frequenza giornaliera di esposizione EFg ore/giorno 24 24

Tasso di inalazione IR m3/ore 0.9 0.7

Tab. 1 – Fattori di esposizione per adulto e bambino nello scenario residenziale [5]

La determinazione del rischio di tossicità cronica avviene confrontando l’introito medio 
giornaliero  con  una  dose  di  riferimento  (Reference  Dose,  RfD),  funzione  delle 
caratteristiche tossicologiche della sostanza inquinante; se l’indice di rischio HI=CDI 
/RfD  è  inferiore  ad  1,  nessun  effetto  dannoso  per  la  salute  compare.  Il  rischio  di 
cancerogenicità è invece stimato come incremento di probabilità per un individuo di 
sviluppare  il  cancro  durante  la  vita  per  effetto  dell’esposizione  ad  una  sostanza 
cancerogena ed è definito R=CDIxSF, dove SF (slope factor) rappresenta la pendenza 
della retta che esprime la funzione lineare dose/risposta per la sostanza considerata. Si 
assume quale valore accettabile di rischio R  10-6,  criterio di tollerabilità del rischio 
stabilito nell’ambito della procedura di analisi di rischio ai siti contaminati. I parametri 
tossicologici sono descritti  in Tabella 2 e sono stati  ricavati  dai valori  limite per la 
qualità dell’aria imposti dalla normativa (DM 60/02), per PM10 e NO2, e dalla banca dati 
ISS-ISPEL, per il benzene (C6H6).  

Symbol UM PM10 NO2 C6H6

Dose di riferimento RfD mg/kg-day 1.1 10-2 1.1 10-2 8.6 10-3

Slope Factor SF [mg/kg-day]-1 - - 2.7 10-2

Tab. 2 – Parametri tossicologici delle sostanze considerate nello studio

3. Risultati

I risultati del modello SIRANE sono stati validati confrontando l’evoluzione oraria delle 
concentrazioni  simulate  e  di  quelle  misurate  presso  le  3  stazioni  di  monitoraggio 
presenti  nel  dominio (Consolata,  Rivoli  e  Madama Cristina),  relativamente  al  2004; 
l’accordo, valutato mediante i parametri statistici BOOT, è piuttosto buono. 
Le mappe della concentrazione media annuale di ciascun inquinante sono state associate 
alla distribuzione spaziale della densità abitativa per ottenere mappe di esposizione, che 
permettono di  visualizzare  le  aree  più  critiche  della  città  in  termini  di  popolazione 
esposta. In Figura 2 l’esposizione della popolazione è rappresentata come numero di 
abitanti esposti  alla concentrazione degli inquinanti PM10,  NO2 e benzene, mentre in 
Figura 3 è mostrata la  mappa di  esposizione della popolazione al  PM10,  espressa in 
(abitanti/km2)*(µg/m3).  
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Fig. 2 – Popolazione esposta al PM10 (linea grigia), NO2 (linea nera) e benzene (linea  

tratteggiata).

Si osserva che l’intera popolazione è esposta a valori di concentrazione superiori al 
valore  limite  annuale  per  il  PM10 di  40  µg/m3 (DM  60/02),  mentre  il  20%  della 
popolazione è esposta a valori superiori al valore limite annuale per l’NO2 di 40 µg/m3 

(DM 60/02) e il 2% a valori superiori al valore limite annuale per il benzene di 5 µg/m3 

(DM 60/02).

Fig. 3 – Esposizione della popolazione al PM10 [(abitanti/km2)*(µg/m3)]

L’indice del rischio e il rischio di cancerogenicità sono calcolati per i recettori adulto e 
bambino nello scenario residenziale e sono presentati in Tabella 3 per i diversi scenari 
ipotizzati. 

2004 2007 Futuro

HI R HI R HI R



PM10 1.22 - 1.10 - 0.98 -

NO2 1.06 - 0.96 - 0.70 -

C6H6 0.09 2.1 10-5 0.06 1.4 10-5 0.02 5.4 10-6

� 2.37 2.1 10-5 2.12 1.4 10-5 1.70 5.4 10-6

PM10 4.43 - 4.00 - 3.55 -

NO2 3.83 - 3.49 - 2.53 -

C6H6 0.34 7.8 10-5 0.21 4.9 10-5 0.08 2.0 10-5

� 8.60 7.8 10-5 7.71 4.9 10-5 6.16 2.0 10-5

Tab. 3 – Parametri tossicologici delle sostanze considerate nello studio

I valori in tabella mostrano un rischio cumulativo per le sostanze cancerogene e non 
cancerogene che è superiore ai valori ritenuti “accettabili”, sebbene il rinnovamento del 
parco macchine abbia prodotto una riduzione del 10% dal 2004 al 2007 e un’ulteriore 
riduzione del 20% sia prevista per lo scenario futuro.

3. Conclusioni

The study presents an integrated methodology to evaluate the impact of air pollution on 
human health  and shows the capabilities of the urban dispersion model SIRANE to 
investigate the effects, associated to management strategies, traffic plans and emission 
reduction policies, on air quality. SIRANE can be an important tool for Public Authority 
decision maker. 
Scopo dello studio è stato quello di presentare una metodologia che integra un modello 
di dispersione di inquinante su scala urbana, per il calcolo della variabilità spaziale e 
temporale  della  concentrazione  di  inquinanti  emessi  dal  traffico  veicolare,  e  la 
valutazione  del  rischio  sanitario  dovuto  all’esposizione  della  popolazione 
all’inquinamento atmosferico urbano. 
La metodologia proposta è stata quindi applicata alla città di Torino e il calcolo del 
rischio sanitario è stato effettuato per gli inquinanti PM10, NO2 e benzene in tre scenari 
differenti, distinti dalla composizione del parco macchine (scenario passato, presente e 
futuro). Lo studio ha permesso di valutare l’effetto delle politiche di rinnovamento del 
parco macchine sulla qualità dell’aria e quindi sulla salute dei cittadini, ma soprattutto 
ha mostrato la potenzialità della metodologia proposta quale strumento di indagine per 
valutare l’efficacia di politiche ambientali volte a ridurre l’impatto dell’inquinamento 
atmosferico sulla salute della popolazione.
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Hydrogen Fluoride (Hydrofluoric Acid) 
7664-39-3 

 

Hazard Summary 

Hydrogen fluoride is used in the production of aluminum and chlorofluorocarbons, and 

in the glass etching and chemical industries. Acute (short-term) inhalation exposure to 

gaseous hydrogen fluoride can cause severe respiratory damage in humans, including 

severe irritation and lung edema. Severe eye irritation and skin burns may occur 

following eye or skin exposure in humans. Chronic (long-term) exposure in workers 

has resulted in skeletal fluorosis, a bone disease. Animal studies have reported effects 

on the lungs, liver, and kidneys from acute and chronic inhalation exposure to 

hydrogen fluoride. Studies investigating the carcinogenic potential of hydrogen fluoride 

are inconclusive. EPA has not classified hydrogen fluoride for carcinogenicity. 

 
 

Please Note: The main sources of information for this fact sheet are EPA's Integrated Risk Information System (IRIS) 

on Fluorine (2) and the Agency for Toxic Substances and Disease Registry's (ATSDR's) Toxicological Profile for 

Fluorides, Hydrogen Fluoride, and Fluorine. (1) An additional secondary source is the Hazardous Substances Data 

Bank (HSDB) (3), a database of summaries of peer-reviewed literature. 

Uses 

 Hydrogen fluoride is used in the production of most fluorine-containing chemicals. It is used in 

the production of refrigerants, herbicides, pharmaceuticals, high-octane gasoline, aluminum, 

plastics, electrical components, and fluorescent light bulbs.  Anhydrous hydrogen fluoride is 

used as a catalyst in the petroleum alkylation, a process that increases the octane rating of 

petroleum. In uranium chemicals production, hydrogen fluoride is used to convert uranium oxide 

(yellow cake, U3O8) to UF4 before further fluorination to UF6. (1) 

 The most important use of hydrogen fluoride is in the production of fluorocarbon chemicals, 

including hydrofluorocarbons, hydrofluorochlorocarbons, and fluoropolymers; 60% of production 

is used for this purpose. Demand for hydrogen fluoride for fluorocarbons, broadly used as 

refrigerants, is increasing as a nonchlorinated alternative to ozone-depleting 

chlorofluorocarbons. (Production of fluorocarbons uses more hydrogen fluoride than production 

of chlorofluorocarbons). (1) 

 Aqueous hydrofluoric acid is used in stainless steel pickling, glass etching, metal coatings, 

exotic metal extraction, and quartz purification. (1) 



 Fluoride is sometimes added to public drinking water supplies, and is used in a number of dental 

products, because of the beneficial effect of dental cavity prevention from such low level 

exposures. (1,2) 

Sources and Potential Exposure 

 The general population is exposed to fluoride through consumption of fluoridated drinking 

water, foods, and dentifrices. (1) 

 Fluorides are naturally-occurring components of rocks and soil and are also found in air, water, 

plants, and animals. They enter the atmosphere through volcanic emissions and the 

resuspension of soil by wind. Volcanoes also emit hydrogen fluoride and some fluorine gas. (1) 

 Coal contains small amounts of fluorine, and coal-fired power plants constitute the largest 

source of anthropogenic hydrogen fluoride emissions. Major sources of industrial fluoride 

emissions are aluminum production plants and phosphate fertilizer plants; both emit hydrogen 

fluoride and particulate fluorides. Other industries releasing hydrogen fluoride are: chemical 

production; steel; magnesium; and brick and structural clay products. Hydrogen fluoride is also 

released by municipal incinerators as a consequence of the presence of fluoride-containing 

material in the waste stream. (1) 

 Individuals are most likely to be exposed to hydrogen fluoride by inhalation or skin contact in 

the workplace. (1) 

 Individuals may also be exposed to hydrogen fluoride and other fluorides in the environment 

from emissions from industrial processes and coal combustion, and from natural sources, 

including volcanic activity and dust from weathering of fluoride-containing rocks and soils. (1,2) 

 Fluoride is also a component of cigarette smoke. (1) 

Assessing Personal Exposure 

 Urine samples can be analyzed to determine whether or not exposure to fluorides has occurred. 

However, this test cannot distinguish among exposures to different fluorine compounds. (1) 

Health Hazard Information 

Acute Effects: 

 Acute inhalation exposure to gaseous hydrogen fluoride can cause severe respiratory damage in 

humans, including severe irritation and lung edema. Irritation of the eyes, nose, and upper and 

lower respiratory tract, tearing of the eyes, sore throat, cough, chest tightness, and wheezing 

have been reported. (1,3,4) 

 Severe eye irritation and skin burns may occur following eye or skin exposure in humans. (1,3,4) 

 Convulsions and irregular heartbeat may occur in humans from ingestion of high doses of 

fluorides. (1) 

 Damage to the lungs, liver, and kidneys has been observed in animals acutely exposed to 

hydrogen fluoride by inhalation. (1) 



 Acute animal tests in rats, mice, guinea pigs, and monkeys have demonstrated hydrogen fluoride 

to have moderate to high acute toxicity from inhalation exposure. (4)& Implementation 

Chronic Effects (Noncancer): 

 Chronic inhalation exposure of humans to low levels of hydrogen fluoride has resulted in 

irritation and congestion of the nose, throat, and lungs. (1,5) 

 Skeletal fluorosis, a bone disease, was reported among workers chronically exposed to fluorides 

(including hydrogen fluoride) via inhalation. (1) 

 Damage to the liver, kidneys, and lungs has been observed in animals chronically exposed to 

hydrogen fluoride by inhalation. (1) 

 EPA has not established a Reference Concentration (RfC) or a Reference Dose (RfD) for hydrogen 

fluoride. 

 CalEPA has calculated a chronic inhalation reference exposure level (REL) of 0.014 mg/m3 for 

hydrogen fluoride based on effects on the bone (skeletal fluorosis) in humans. The CalEPA 

chronic REL is a concentration of a chemical at or below which adverse health effects are not 

likely to occur for long-term exposures for 24 hours a day. It is not a direct estimator of risk but 

rather a reference point to gauge the potential effects. At lifetime exposures increasingly greater 

than the REL, the potential for adverse health effects increases. (6) 

 Chronic oral exposure to fluoride at low levels has a beneficial effect of dental cavity prevention. 

Fluoride has also been used for the treatment of osteoporosis. (2) 

 Chronic exposure to fluoride through drinking water has been observed to cause dental fluorosis 

or mottling (staining or pitting of teeth) in humans. At higher intakes through oral or inhalation 

exposure, skeletal fluorosis (i.e., an accumulation of fluoride in the skeletal tissues associated 

with pathological bone formation) has been noted in humans. (1,2) 

  At high concentrations, chronic oral fluoride exposure has been reported to result in adverse 

effects on the lung, kidney, thyroid, blood, and skin in humans. (1)Res 

Reproductive/Developmental Effects: 

 No information is available on the reproductive or developmental effects from inhalation 

exposure to hydrogen fluoride in humans. (1) 

 Inhalation of hydrogen fluoride resulted in testicular changes in male dogs. (1,5) 

 In some animal studies, oral exposure to fluoride has caused impaired reproduction and 

malformation of fetal bones and teeth. (1) 

Cancer Risk: 

 Studies investigating the carcinogenic potential of hydrogen fluoride are unreliable due to 

confounding factors and because of lack of breakdown by type of fluoride exposure.  (1) 

 EPA has not classified hydrogen fluoride with respect to potential carcinogenicity. 

Physical Properties 

 The chemical formula for hydrogen fluoride is HF, and its molecular weight is 20.01 g/mol. (4) 

 Hydrogen fluoride is a colorless gas that is highly soluble in water. (4) 

 Hydrogen fluoride has a strong irritating odor; the odor threshold is 0.03 mg/m3. (4) 

 Anhydrous hydrogen fluoride is one of the strongest acids known.  (2) 



 The chemicals most commonly used by American water works in fluoridation of drinking water 

are fluorosilicic acid, sodium silicofluoride, and sodium fluoride. Fluorides used in dentifrices are 

sodium fluoride, sodium monofluorophosphate, and stannous fluoride. (1) 
 

 
 

Conversion Factors: 

To convert concentrations in air (at 25 °C) from ppm to mg/m3: mg/m3 = (ppm) × (molecular weight 

of the compound)/(24.45). For hydrogen fluoride: 1 ppm = 0.82 mg/m3. 

Health Data from Inhalation Exposure 

 

ACGIH STEL--American Conference of Governmental and Industrial Hygienists' short-term exposure 

limit; a 15-minute time-weighted average exposure that should not be exceeded at any time during 

a workday. 

ACGIH TLV--American Conference of Governmental and Industrial Hygienists' threshold limit value; 

the concentration for a conventional 8-hour workday and a 40-hour workweek to which it is believed 

that nearly all workers may be repeatedly exposed, day after day, for a working lifetime, without 

adverse effect. For hydrogen fluoride, the TLV is a time-weighted average concentration.  

CalEPA REL--California Environmental Protection Agency, Office of Environmental Health Hazard 

Assessment�s Chronic Reference Exposure Level. Chronic RELs are designed to address continuous 

exposures for up to a lifetime: the exposure metric used is the annual average exposure. 

ERPG--American Industrial Hygiene Association's Emergency Response Planning Guidelines. ERPG-1 

is the maximum airborne concentration below which nearly all individuals could be exposed for up 

to one hour without experiencing more than mild, transient adverse health effects or without 

perceiving a clearly defined objectionable odor; ERPG-2 is the maximum airborne concentration 



below which nearly all individuals could be exposed for up to one hour without experiencing or 

developing irreversible or other serious health effects or symptoms that could impair an individual�s 

ability to take protective action. 

LC50 (Lethal Concentration50)--A calculated concentration of a chemical in air to which exposure for 

a specific length of time is expected to cause death in 50% of a defined experimental animal 

population. 

LOAEL--Lowest-observed-adverse-effect level. 

NIOSH IDLH--National Institute of Occupational Safety and Health's immediately dangerous to life or 

health concentration; NIOSH recommended exposure limit to ensure that a worker can escape from 

an exposure condition that is likely to cause death or immediate or delayed permanent adverse 

health effects or prevent escape from the environment. 

NIOSH REL C--National Institute of Occupational Safety and Health's recommended exposure limit 

ceiling; the concentration that should not be exceeded at any time. 

NIOSH REL TWA--National Institute of Occupational Safety and Health's recommended exposure limit 

time-weighted average; time-weighted average concentration for up to a 10-hour workday during a 

40-hour workweek.   

OSHA PEL--Occupational Safety and Health Administration's permissible exposure limit, which is a 

time-weighted average for hydrogen fluoride; the concentration of a substance that should not be 

exceeded during any 8-hour workshift of a 40-hour workweek.  

 

a Health numbers are toxicological numbers from animal testing or risk assessment values developed 

by EPA. 

b Regulatory numbers are values that have been incorporated in Government regulations, while 

advisory numbers are nonregulatory values provided by the Government or other groups as advice. 

OSHA numbers are regulatory, whereas NIOSH, ACGIH, and AIHA numbers are advisory. 

c This LOAEL is from the critical study used as the basis for the CalEPA chronic reference exposure 

level. 

Summary created in April 1992, updated in September 2016 
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Hydrogen sulfide; 7783-06-4  

 
Human health assessment information on a chemical substance is included in the IRIS database 

only after a comprehensive review of toxicity data, as outlined in the IRIS assessment 

development process. Sections I (Health Hazard Assessments for Noncarcinogenic Effects) and 

II (Carcinogenicity Assessment for Lifetime Exposure) present the conclusions that were reached 

during the assessment development process. Supporting information and explanations of the 

methods used to derive the values given in IRIS are provided in the guidance documents located 

on the IRIS website. 

STATUS OF DATA FOR Hydrogen sulfide 

File First On-Line 01/31/87 

Category (section) Assessment Available? Last Revised 

Oral RfD (I.A.) withdrawn; qualitative discussion 07/28/2003 

Inhalation RfC (I.B.) yes 07/28/2003 

Carcinogenicity Assessment (II.) yes 07/28/2003 

 

I.  Chronic Health Hazard Assessments for Noncarcinogenic Effects 

I.A. Reference Dose for Chronic Oral Exposure (RfD) 

Substance Name — Hydrogen sulfide (H2S) 

CASRN — 7783-06-4 

Last Revised — 07/28/2003 

 

The oral Reference Dose (RfD) is based on the assumption that thresholds exist for certain 

toxic effects such as cellular necrosis. It is expressed in units of mg/kg-day. In general, the 

RfD is an estimate (with uncertainty spanning perhaps an order of magnitude) of a daily 

exposure to the human population (including sensitive subgroups) that is likely to be without 

an appreciable risk of deleterious effects during a lifetime. Please refer to the Background 

Document for an elaboration of these concepts. RfDs can also be derived for the 
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noncarcinogenic health effects of substances that are also carcinogens. Therefore, it is 

essential to refer to other sources of information concerning the carcinogenicity of this 

substance. If the U.S. EPA has evaluated this substance for potential human carcinogenicity, a 

summary of that evaluation will be contained in Section II of this file.  

The RfD previously listed on IRIS for hydrogen sulfide (H2S) was 3 x 10
-3

 mg/kg-day, based 

on an oral pig study in which the critical endpoint was gastrointestinal disturbance (Wetterau 

et al, 1964). That value was based on a NOAEL of 3.1 mg/kg-day and a LOAEL of 15 mg/kg-

day with a composite uncertainty factor of 1,000.  

In the reevaluation of the RfD, it was determined that the Wetterau et al. (1964) study is 

marginal in its characterization of exposure and effect on the pigs. The "diarrhetic digestive 

disorder" was clearly indicated in the study as not being reproducible. Therefore, the previous 

RfD of 3 x 10
-3

 mg/kg-day is withdrawn from the IRIS database based on irreproducibility of 

effects that may not be related to hydrogen sulfide exposure. No new RfD has been derived in 

this assessment due to database deficiencies.  

I.A.1. Oral RfD Summary 

Not applicable. 

I.A.2. Principal and Supporting Studies (Oral RfD) 

Not applicable. 

I.A.3. Uncertainty and Modifying Factors (Oral RfD) 

Not applicable. 

I.A.4. Additional Studies/Comments (Oral RfD) 

Not applicable. 

For more detail on Susceptible Populations, exit to the toxicological review, Section 4.7 

(PDF).  

I.A.5. Confidence in the Oral RfD 

Not applicable. 
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For more detail on Characterization of Hazard and Dose Response, exit to the toxicological 

review, Section 6 (PDF). 

I.A.6. EPA Documentation and Review of the Oral RfD 

Not applicable. 

Source Document — Toxicological Review of Hydrogen Sulfide (U.S. EPA, 2003). To review 

the External Peer Review, exit to the toxicological review, Appendix A, External Peer Review 

-- Summary of Comments and Disposition (PDF) 

Date of Agency Consensus — 06/20/2003 

I.A.7. EPA Contacts (Oral RfD) 

Please contact the IRIS Hotline for all questions concerning this assessment or IRIS, in 

general, at (202)566-1676 (phone), (202)566-1749 (fax), or hotline.iris@epa.gov (Internet 

address).  

 

I.B. Reference Concentration for Chronic Inhalation Exposure (RfC) 

Substance Name — Hydrogen sulfide 

CASRN — 7783-06-4 

Last Revised — 07/28/2003 

The inhalation Reference Concentration (RfC) is analogous to the oral RfD and is likewise 

based on the assumption that thresholds exist for certain toxic effects such as cellular necrosis. 

The inhalation RfC considers toxic effects for both the respiratory system (portal-of-entry) and 

for effects peripheral to the respiratory system (extrarespiratory effects). It is generally 

expressed in units of mg/m
3
. In general, the RfC is an estimate (with uncertainty spanning 

perhaps an order of magnitude) of a daily inhalation exposure of the human population 

(including sensitive subgroups) that is likely to be without an appreciable risk of deleterious 

effects during a lifetime. Inhalation RfCs were derived according to the Interim Methods for 

Development of Inhalation Reference Doses (EPA/600/8-88/066F August 1989) and 

subsequently, according to Methods for Derivation of Inhalation Reference Concentrations 

and Application of Inhalation Dosimetry (EPA/600/8-90/066F October 1994). RfCs can also 

be derived for the noncarcinogenic health effects of substances that are carcinogens. 

Therefore, it is essential to refer to other sources of information concerning the carcinogenicity 
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of this substance. If the U.S. EPA has evaluated this substance for potential human 

carcinogenicity, a summary of that evaluation will be contained in Section II of this file.  

The RfC for H
2
S was previously listed on IRIS as 1 x 10

-3
 mg/m

3
 based on a subchronic 

inhalation mouse study by CIIT (1983a) using inflammation of the nasal mucosa as the critical 

endpoint. Derivation of the RfC was based on a NOAELHEC of 1 mg/m
3
 and a LOAELHEC of 

2.6 mg/m
3
, with a composite uncertainty factor of 1,000. 

I.B.1. Inhalation RfC Summary 

Critical Effect Experimental Doses* UF MF RfC 

Nasal lesions of the olfactory 

mucosa 

Rat Subchronic Inhalation Study 

Brenneman et al., 2000 

  

NOAEL: 13.9 mg/m
3
 (10 

ppm) 

NOAEL (ADJ): 3.48 mg/m
3
 

NOAEL (HEC): 0.64 mg/m
3
 

LOAEL: 41.7 mg/m
3
 (30 

ppm) 

LOAEL (ADJ): 10.4 mg/m
3
 

LOAEL (HEC): 1.9 mg/m
3
 

 

BMCL: not determined  

300 1 2E-3 

mg/m
3
 

*Conversion Factors and Assumptions: MW = 34.08. Assuming 25 C and 760 mmHg, 

NOAEL (mg/m
3
) = 10 ppm x 34.08/24.45 = 13.9 mg/m

3
. NOAEL(ADJ) = 13.9 mg/m

3
 x 6 

hours/24 hours x 7d/7d = 3.48 mg/m
3
. The NOAEL(HEC) was calculated for a gas:respiratory 

effect in the extrathoracic region. VE(rat) = 0.19 liters/minute, VE(human) = 13.8 liters/minute, 

SArat = 15 cm
2
, SAhuman 200 cm

2
. RGDRET = (VE/SAET)rat/(VE/SAET)human = 

(0.19/15)/(13.8/200) = 0.184 = NOAEL(ADJ) x RGDR = 0.64 mg/m
3
. 

I.B.2. Principal and Supporting Studies (Inhalation RfC) 

Brenneman, KA; James, RA; Gross, EA; Dorman, DC. (2000) Olfactory loss in adult male CD 

rats following inhalation exposure to hydrogen sulfide. Toxicologic Pathology 28(2): 326-333.  

Brenneman et al. (2000) exposed 10-week-old male CD rats (12/exposure group) to 0, 10, 30, 

or 80 ppm (0, 13.9, 42, or 111 mg/m
3
) H2S for 6 hr/day, 7 days/week, for 10 weeks. At the end 

of the 10-week period, animals were euthanized with CO2 while their noses were dissected 
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free. Nasal cavities were examined at 6 different cross-sectional levels for lesions. The lesions 

were graded in severity by a subjective scale: 0 = normal, 1 = mild, 2 = moderate, 3 = marked, 

and 4 = severe. No effects were observed in the control or 10 ppm (14 mg/m
3
) exposure 

animals that were considered treatment-related. Nasal lesions of the olfactory mucosa were 

observed in the 30 and 80 ppm (42 and 111 mg/m
3
) exposure animals. Lesions consisted of 

multifocal, bilaterally-symmetrical olfactory neuron loss and basal cell hyperplasia affecting 

the lining of the dorsal medial meatus and dorsal and medial region of the ethmoid recess. The 

severity of the observed lesions varied between mild and severe. At level 3 of the nose, the 

most rostral margin of the olfactory epithelium is integrated with the rostral portion of the 

respiratory epithelium. Olfactory neuron loss was only observed in the high-dose (80 ppm or 

111 mg/m
3
) group at this level of the nose. At level 4 of the nasal cavity, mild to moderate 

olfactory neuron loss was observed in the 30 ppm (42 mg/m
3
) exposure animals, which 

increased in severity to moderate or severe in the 80 ppm (111 mg/m
3
) exposure animals. 

Basal cell hyperplasia was observed in both exposure groups at this level of the nasal cavity 

but was more pronounced in the 30 ppm (42 mg/m
3
) exposure group. At level 5 of the nasal 

cavity, mild to moderate olfactory neuron loss and mild basal cell hyperplasia mainly affected 

the nasal septum, dorsal nasal cavity and marginal ethmoturbinate was observed in both 

exposure groups. The nasal septum was not affected in the 30 ppm (42 mg/m
3
) exposure 

group. The same pattern and severity of lesions were observed at level 6 in only the 80 ppm 

(111 mg/m
3
) exposure group. These lesions were not observed in either the group exposed to 

13.9 mg/m
3
 or in the controls.  

The Chemical Industry Institute of Toxicology (CIIT, 1983a,b,c) exposed male and female 

B6C3F1/CrlBr mice, Sprague-Dawley rats, and Fischer 344 rats to 0, 10.1, 30.5, or 80 ppm (0, 

14, 42, and 111 mg/m
3
) H2S for 6 hr/day, 5 days/week for 90 days (10 mice/sex/group, 15 

Sprague-Dawley and rats/sex/group and 10 Fischer rats/sex/group). In mice, body weight gain 

depression between week 0 and 13 of exposure was 30 and 40% in high-dose males and 

females, respectively. Feed consumption was significantly reduced in the high-exposure 

animals. Gross pathology of surviving animals also revealed no gross lesions that were 

considered compound-related. Histological examination of surviving animals revealed only 

one lesion that was considered compound-related. Male (8/9) and female (7/9) mice exposed 

to 80 ppm (111 mg/m
3
) H2S exhibited minimal to mild inflammation of the anterior portion of 

the nasal mucosa. No other histological findings were considered compound-related. In 

Sprague-Dawley rats, body weight gain depressions of 11.7 and 20% were evident in male and 

females exposed to 80 ppm (111 mg/m
3
) H2S, respectively. None of the histopathologic 

changes were considered treatment-related by the study authors. In Fischer 344 rats, weight 

gain depressions of 9.8 and 10.9% were evident in male and females exposed to 80 ppm (111 

mg/m
3
) H2S, respectively. Sulfhemoglobin levels were significantly increased in males 

exposed to 80 ppm (111 mg/m
3
) H2S. None of the histopathologic changes were considered 

treatment-related by the study authors. 
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I.B.3. Uncertainty and Modifying Factors (Inhalation RfC) 

UF = A composite uncertainty factor of 300 was applied; a factor of 3 (10
1/2

) was applied for 

interspecies extrapolation rather than 10 because of the dosimetric adjustment from rat to 

human, 10 for sensitive populations, and 10 for subchronic exposure.  

Although a single generation reproductive study (Dorman et al., 2000) noted testicular 

alterations that were observed only in the high dose group, the alterations were not 

significantly different from the controls and had no apparent effects on reproductive 

performance. No other indicators of reproductive toxicity were observed in this study. No 

significant histopathology of reproductive organs was noted in a longer duration (subchronic) 

study. These results can be considered to lessen the concern for lack of a multi-generational 

reproductive study.  

In addition, a study designed to evaluate the perinatal effects of H2S on the developing 

cerebellar, Hannah and Roth (1991) reported alterations in Purkinje cells and dendritic 

arborization. Although the significance and relevance of the reported alterations are described 

in EPA's neurotoxicity risk assessment guidelines (U.S. EPA, 1998) as possible indicators of a 

neurotoxic effect, alterations in Purkinje cells are not clearly adverse effects. The RfC is based 

on an effect that could be considered neurological (e.g., olfactory neuronal loss). This effect is 

clearly adverse and occurs in adult animals at a lower dose than the "possible indicator of a 

neurotoxic effect" of altered dendritic arborization in developing animals. This dose-response 

relationship - between adult and neonatal effects - tends to ameliorate concerns that children 

are a susceptible population, at least in the situation of long-term relatively low level 

exposures. Certain circumstantial data suggests that children may be more susceptible than 

adults to the acute effects of hydrogen sulfide under high level exposures.  

Although the database for H2S currently lacks a multi-generation reproduction study, a one 

generation study and some existing developmental neurotoxicity data (Dorman et al., 2000) 

provide insight on these potential adverse effects and justification for the lack of a database 

uncertainty factor of 1, as there are no major omissions to the database for H2S.  

MF = None 
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I.B.4. Additional Studies/Comments (Inhalation RfC) 

Although the effects of H2S on humans can be from acute and/or chronic exposures, the focus 

of this health assessment is on long-term chronic exposures.  

The exposure-response relationship for acute effects, particularly CNS and respiratory, can be 

very steep. Numerous case-reports that identify H2S as a component or the chemical of 

exposure demonstrate that levels of 500 to 1,000 ppm (695 to 1,390 mg/m
3
) for even very 

brief periods are life-threatening and can cause immediate unconsciousness followed by 

serious and debilitating neurologic and respiratory sequelae and death (Allyn, 1931; Milby 

1962). Levels dangerous to human health may not be detected by odor since high levels of 

H2S can paralyze the olfactory nerves making detection impossible. Exposures resulting 

temporary unconsciousness (e.g., 15-30 minutes) can cause profound neurophysiological, 

neurobehavioral, neurocognitive, neurophysical, respiratory, and ophthalmologic deficits that 

are persistent, with some of these deficits apparently occurring even in situations in which the 

exposed individual remains conscious (Wasch et al., 1989; Tvedt et al., 1991a,b; Snyder et al., 

1995).  

Although not clearly established due to complexities of the exposure environment, a few 

reports exist claiming persistent symptoms (neurobehavioral function, mood state) from 

intermittent or continuous exposure to "low levels" of H2S (Kilburn and Warshaw, 1995; 

Kilburn, 1997, 1999). Relevancy to humans of the olfactory lesions seen in rodents to human 

is suggested by Hirsch and Zavala (1999) who report decreased persistent olfactory function in 

workers exposed chronically to hydrogen sulfide.  

A study by Brenneman et al. (2000) replaces another study by CIIT (1983a) as the principal 

study for RfC determination. At this time, Brenneman's et al. (2000) study is considered the 

most applicable for deriving an inhalation RfC for the following reasons. First, the critical 

effect (nasal lesions of the olfactory mucosa as summarized in Table 2, Section 4.2.2 of the 

accompanying Toxicological Review of Hydrogen Sulfide [U.S. EPA, 2003]) has been 

reported by other investigators (Dorman et al., 2000; CIIT, 1983a; Lopez et al., 1988b). 

Second, the effect is consistent with the irritant properties of H2S. Third, the neurological and 

respiratory systems have been reported as target organs of H2S toxicity by numerous 

researchers. Fourth, the LOAEL (42 mg/m
3
) and NOAEL (14 mg/m

3
) are at lower 

concentrations than those in the other subchronic studies.  

Both nasal tract lesions and neurologic effects occur in animals exposed to the same 

concentration range of H2S. Skrajny et al. (1992) reported altered (p<0.01) levels of several 

neurotransmitters on postpartum days 7-21 in the brains of rat pups exposed to 105 mg/m
3
 (75 

ppm) H2S. Norepinephrine levels of the frontal cortex were decreased compared to controls on 
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days 14 and 21 at 28 mg/m
3
 (20 ppm). Serotonin levels in the frontal cortex were significantly 

increased on day 21 postpartum in rat pups exposed to 28 mg/m
3
 (20 ppm) H2S. Hannah and 

Roth (1991) reported changes that could be an indicator of a neurotoxic effect in the brains of 

rat pups that had been exposed in utero during development until PND 21 at 20 or 50 ppm (28 

or 42 mg/m
3
). The observed effect - alteration in dendritic arborization of developing 

cerebellar Purkinje cells - was judged by the authors to be present at both concentrations such 

that the 20 ppm (28 mg/m
3
) level may be considered a low-effect rather than a no-effect level. 

The LOAEL noted for olfactory epithelium lesions in rats was 42 mg/m
3
 and the NOAEL 14 

mg/m
3
.  

The significance of these neurologic findings for humans is unclear. Since these alterations 

may constitute a chemically-induced change in the growth or organization of structural (or 

neurochemical) elements, they are to be regarded as possible rather than clear indicators of a 

neurotoxic effect in accordance with EPA's neurotoxicity risk assessment guidelines (U.S. 

EPA, 1998). Whether the alterations are adverse to humans remains unclear for several 

reasons. Effects reported by Hannah and Roth (1991), for example, are highly-selective and 

could be caused by environmental factors not directly related to exposure. The relationship of 

these alterations to a functional impairment is unclear, while cerebellar neurological sequelae 

are not the most obvious symptoms associated with H2S exposure. These studies and issues 

are treated in more detail in the accompanying Toxicological Review of Hydrogen Sulfide 

(U.S. EPA, 2003).  

Nasal tract lesions have been designated as the critical effect for this assessment, based on: the 

relative clarity of the mechanistic basis (most likely irritation), information available on dose-

response, and the adverse nature of the endpoint for nasal tract lesions as compared to the 

neurologic endpoints. The levels of H2S associated with these effects appear to be similar for 

either endpoint (e.g., the possible indicator of neurotoxic effects reported by Hannah and Roth 

[1991] to occur at 28 mg/m
3
 H2S and the no-effect level of nasal tract lesions reported by 

Brenneman et al. (2000) at 14 mg H2S /m
3
) is some indication that consideration for the one 

will also address the other. On the other hand, the same judgments made here concerning 

clarity of mechanism or dose-response or adversity could serve as the basis for reevaluating 

the critical endpoint if these matters were further resolved for neurologic effects.  

Dorman et al. (2000) examined fertility and developmental effects on Sprague-Dawley rats 

exposed to 0, 10, 30, or 80 ppm (0, 14, 42, or 111 mg/m
3
) H2S 6 hr/day, 7 days/week for 2 

weeks prior to breeding. Exposures continued during a 2-week mating period and throughout 

gestational days 0-19 (GD 0-19). Non-pregnant adult females were exposed for an additional 

23-24 days following the 2-week breeding period. Exposure to dams and their pups (8/litter 

after culling) resumed between PND 5 and 18. Adult males were exposed to H2S for 70 

consecutive days. There were no statistically significant reproductive performance effects 



Integrated Risk Information System (IRIS)   U.S. Environmental Protection Agency  

Chemical Assessment Summary  National Center for Environmental Assessment   

 

 

  
9 

 

  

(mating index, fertility index, postimplantation loss per litter, and number of late resorptions 

or stillbirths) in F0 animals. Also, the number of live pups, litter size, average length of 

gestation, and average number of implants per female were not affected. There were no 

statistically significant effects on sperm production or morphology in F0 males. There were no 

histological findings in the females which were considered treatment-related. In pups, there 

were no statistically significant increases in structural malformations, and there was also no 

significant differences in pup weight gain or development (pinnae detachment, surface 

righting, incisor eruption and negative geotaxis, vaginal patency, preputial separation, and 

eyelid separation). Pups also did not exhibit any treatment-related effects on motor activity, 

acoustic startle response, passive avoidance observed, FOB, or surface righting ability. Pup 

terminal body and organ weights in all exposure groups were comparable to controls, and no 

gross observations were considered treatment-related by the study authors. Microscopic 

examination of nervous tissues failed to demonstrate any treatment-related effects in pups. 

For more detail on Susceptible Populations, exit to the toxicological review, Section 4.7 

(PDF). 

I.B.5. Confidence in the Inhalation RfC 

Study — Medium 

Database — Medium - High 

RfC — Medium - High 

Overall confidence in this RfC assessment is medium to high. Although the principal study 

was well-designed and properly conducted, examining sensitive endpoints, it was subchronic 

in duration and only male rats were examined. For these reasons it was assigned medium 

confidence. On the other hand, the medium to high confidence assigned to the database for 

H2S is based in large part because it addresses developmental and reproductive endpoints as 

well as numerous specialized studies examining, in detail, the target tissues of H2S exposure 

(portal-of-entry and neurological) and mechanism.  

Certain information within the database suggests that children and neonatal animals could be 

selectively susceptible to neurologic effects at high - much higher than the RfC - H2S 

concentrations (e.g., > 0.6 mg/m
3
). Effects of H2S exposure on developing brain cells in 

newborn rats as well as possible effects on spermatogenesis in male rats have also been 

described in the database. While the data suggests that the developing human fetus could be at 

risk, the exposure levels producing these effects are in the same range or slightly higher than 

those producing the critical sentinel effect (nasal tract lesions) in adult animals. This finding 

ameliorates the concern that young animals (and possibly children) may be especially 

susceptible to the effects from relatively low-level chronic exposures to H2S. Ascribing 
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relevance of this apparent susceptibility to environmental levels of H2S such as the RfC would 

be conjectural.  

The database for H2S clearly demonstrates that nasal tract and neurologic effects may be 

elicited by this compound. Neurologic alterations in animals noted at the lowest level of H2S 

exposure are regarded as possible indicators of a neurotoxic effect rather than a clearly adverse 

effect. These alterations, including altered morphology of cerebellar Purkinje cells (Hannah 

and Roth, 1991) at 28 mg/m
3
 and altered neurotransmitter levels in the brains of postpartum 

rats pups exposed in utero and postpartum to 28 mg/m
3
 H2S (Skrajny et al., 1992), are in the 

same range as noted for the clearly adverse nasal tract lesions reported by Brenneman et al. 

(2000) at a NOAEL of 14 mg/m
3
 H2S. The closeness in exposure levels eliciting these effects 

indicate that the exposure range is in the critical transitional area in the exposure-dose-severity 

continuum for a variety of endpoints, with data available in some instances to discriminate the 

mechanistic transition from being a nonadverse to an adverse response. Therefore, the 

nearness in effect levels for nasal tract and neurological endpoints not only increases the 

confidence that a health protective RfC has been chosen, but also provides some assurance 

that the uncertainty factors applied for one effect will also address the other.  

Confidence in the database is medium to high while the confidence in the RfC is medium to 

high. A chronic inhalation study in rats and mice, with additional dose groups, and further 

research into the effect of H2S on the developing brain would increase the confidence in the 

database. 

For more detail on Characterization of Hazard and Dose Response, exit to the toxicological 

review, Section 6 (PDF) 

I.B.6. EPA Documentation and Review of the Inhalation RfC 

Source Document — Toxicological Review of Hydrogen Sulfide (U.S. EPA, 2003) 

This assessment was peer reviewed by scientists external to the U.S. EPA. Their comments 

have been evaluated carefully and incorporated in finalization of this IRIS Summary. A record 

of these comments is included as an appendix to the Toxicological Review of Hydrogen 

Sulfide (U.S. EPA, 2003). To review this appendix, exit to the toxicological review, Appendix 

A, External Peer Review -- Summary of Comments and Disposition (PDF) 

Date of Agency Consensus — 06/20/2003 
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I.B.7. EPA Contacts (Inhalation RfC) 

Please contact the IRIS Hotline for all questions concerning this assessment or IRIS, in 

general, at (202)566-1676 (phone), (202)566-1749 (fax), or hotline.iris@epa.gov (Internet 

address).  

 

II.  Carcinogenicity Assessment for Lifetime Exposure 

Substance Name — Hydrogen sulfide (H2S) 

CASRN — 7783-06-4 

Last Revised — 07/28/2003 

Under the Draft Revised Guidelines for Carcinogen Risk Assessment (U.S. EPA, 1999), data 

are inadequate for an assessment of the carcinogenic potential of hydrogen sulfide. No 

relevant data could be located from which to develop an assessment. 

II.A. Evidence for Human Carcinogenicity 

Not applicable. 

II.A.1. Weight-of-Evidence Characterization 

Not applicable. 

For more detail on Characterization of Hazard and Dose Response, exit to the toxicological 

review, Section 6 (PDF). 

For more detail on Susceptible Populations, exit to the toxicological review, Section 4.7 

(PDF).  

II.A.2. Human Carcinogenicity Data 

Not applicable. 

II.A.3. Animal Carcinogenicity Data 

Not applicable. 
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II.A.4. Supporting Data for Carcinogenicity  

Not applicable. 

 

II.B. Quantitative Estimate of Carcinogenic Risk from Oral Exposure 

II.B.1. Summary of Risk Estimates 

Not applicable. 

II.B.2. Dose-Response Data (Carcinogenicity, Oral Exposure) 

Not applicable. 

II.B.3. Additional Comments (Carcinogenicity, Oral Exposure) 

Not applicable. 

II.B.4. Discussion of Confidence (Carcinogenicity, Oral Exposure) 

Not applicable. 

 

II.C. Quantitative Estimate of Carcinogenic Risk from Inhalation Exposure 

II.C.1. Summary of Risk Estimates 

Not applicable. 

II.C.2. Dose-Response Data for Carcinogenicity, Inhalation Exposure 

Not applicable. 

II.C.3. Additional Comments (Carcinogenicity, Inhalation Exposure) 

Not applicable. 
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II.C.4. Discussion of Confidence (Carcinogenicity, Inhalation Exposure 

Not applicable. 

 

II.D. EPA Documentation, Review, and Contacts (Carcinogenicity Assessment) 

II.D.1. EPA Documentation 

Not applicable. 

Source Documents -- Toxicological Review of Hydrogen Sulfide (U.S. EPA, 2003). To review 

the External Peer Review, exit to the toxicological review, Appendix A, External Peer Review 

-- Summary of Comments and Disposition (PDF) 

II.D.2. EPA Review (Carcinogenicity Assessment) 

Not applicable. 

Agency Consensus Date — 06/20/2003 

II.D.3. EPA Contacts (Carcinogenicity Assessment 

Please contact the IRIS Hotline for all questions concerning this assessment or IRIS, in 

general, at (202)566-1676 (phone), (202)566-1749 (fax), or hotline.iris@epa.gov (Internet 

address).  

 

III.  [reserved] 

IV.  [reserved]  

V.  [reserved] 
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VII.  Revision History 

Substance Name — Hydrogen sulfide (H2S) 

CASRN — 7783-06-4 

Date Section Description 

10/01/1990 I.B. Inhalation RfC summary on-line 

07/01/1995 I.B. Inhalation RfC replaced; new RfC 

07/28/2003 I., II. Revised RfC, cancer assessment discussion added. (Previous RfD 

withdrawn) 

 

 

VIII.  Synonyms 

Substance Name — Hydrogen sulfide (H2S) 

CASRN — 7783-06-4 

Last Revised — 07/28/2003 

 Acide sulfhydrique [French] 

 Acide sulphhydrique 

 Dihydrogen monosulfide 

 Dihydrogen sulfide 

 EINECS 231-977-3 

 FEMA No. 3779 

 HSDB 576 

 Hydrogen sulfide 

 Hydrogen sulfide (ACGIH:OSHA) 

 Hydrogen sulfide (H2S) 

 Hydrogen sulfure [French] 

 Hydrogen sulfuric acid  

 Hydrogen sulphide 

 Hydrogene sulfure [French] 

 Hydrogene sulphure 

 Hydrosulfuric acid 
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 Idrogeno solforato [Italian] 

 RCRA waste number U135 

 Schwefelwasserstoff [German]  

 Sewer gas 

 Siarkowodor [Polish] 

 Stink DAMP 

 Sulfur hydride 

 Sulfureted hydrogen 

 Zwavelwaterstof [Dutch] 

 




