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APPENDIX 5. TOXICITY CRITERIA 

Injury / Irritation:  

Injury due to toxic exposure depends on the nature of the material, the concentration, 

the duration and mode of exposure and also on the sensitivity of the person exposed. 

It therefore follows that toxic criteria applicable to one chemical will not necessarily be 

appropriate for another chemical.  

HIPAP4 injury and irritation risk criteria for toxic gas exposure are as follows: 

Injury: "Toxic concentrations in residential areas should not exceed a level which would 

be seriously injurious to sensitive members of the community following a relatively short 

period of exposure at a maximum frequency of 10 in a million per year." 

Irritation: "Toxic concentrations in residential areas should not cause irritation to eyes or 

throat, coughing or other acute physiological response in sensitive members of the 

community over a maximum frequency of 50 in a million per year." 

Establishing criteria for a particular chemical necessitates determination of the terms 

"seriously injurious", "sensitive", "relatively short" and "irritation".  

Emergency planning guidelines for some chemicals exist in the form of published data 

known as Acute Emergency Guidelines Levels (AEGL) and the Emergency Response 

Planning Guidelines (ERPG).  

Note that OHS / workplace exposure limits are not considered applicable to use in 

QRA as they have been developed for different purposes, normally repeated 

exposures, or short term exposures at a peak frequency to workforce personnel 

familiar with the hazards in their workplace, not for involuntary one-off exposures to 

accident events.  

For the base case assessment of injury and irritation risk Acute Emergency Guidelines 

Levels (AEGL) values will be used as these most closely match the HIPAP 4 injury and 

irritation risk definitions. AEGLs are based on extensive review of toxicological data, 

are set at 3 levels (AEGL1,2 and 3) and are also set for a range of times (from 10 mins 

to 8 hours).  

Consequence results will also be carried out using an alternative set of endpoints, the 

Emergency Response Planning Guideline (ERPG) values (also set for three levels but 

for one exposure time of 60 minutes only).  

The definitions for the AEGLs and ERPGs are summarised below. AEGL2 and AEGL1 

are considered to match the injury / irritation risk definitions most closely. Note that 

AEGL3 corresponds to life threatening effects and is used to establish the potential for 

offsite fatality effects.  If AEGL3 can be exceeded outside the site boundary, additional 

toxicity data is sourced if available in the form of probit equations, or UK HSE SLOT 

data. 
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It is also noted the existing DoP Sanford ammonia refrigeration QRA does not use the 

AEGL values for injury and irritation risk but the values of 300 ppm and 41 ppm 

respectively for injury and irritation risk. These have been extrapolated from the 

60 minute ERPG2 and ERPG1 values for a 15 minute exposure duration using a c2t 

relationship (where c is concentration and t is time) and are higher than the nearest 

ammonia AEGL2 and AEGL1 values for the shorter exposure duration (220 ppm and 

30ppm respectively for 10 minute exposure).  

The DoP values will be used for injury and irritation risk from the Sanford facility 

individually to avoid inconsistency with previously accepted results. These are judged 

to be acceptable as the inventories (total of 4 tonnes, with the DoP study having a 

maximum release inventory of 600kg for any scenario) in the ammonia system are 

relatively small and release durations corresponding short.     

AEGL and ERPG definitions 

Impact AEGL ERPG 

Base Case risk assessment Sensitivity study 

Onset of 
fatality  

AEGL3 is the airborne concentration 
(expressed as ppm or mg/m

3
) of a 

substance above which it is predicted 
that the general population, 
including susceptible individuals, 
could experience life-threatening health 
effects or death. 

ERPG3 is the maximum airborne 
concentration below which it is 
believed that nearly all individuals 
could be exposed for up to 1 hour 
without experiencing or developing life-
threatening health effects 

Injury AEGL2 is the airborne concentration 
(expressed as ppm or mg/m

3
) of a 

substance above which it is predicted 
that the general population, including 
susceptible individuals, could 
experience irreversible or other 
serious, long-lasting adverse health 
effects or an impaired ability to escape 

The ERPG2 is the maximum airborne 
concentration below which it is 
believed that nearly all individuals 
could be exposed for up to 1 hr without 
experiencing or developing irreversible 
or other serious health effects or 
symptoms which could impair an 
individual's ability to take protective 
action.  

Irritation  AEGL1 is the airborne concentration, 
expressed as parts per million or 
milligrams per cubic meter (ppm or 
mg/m

3
) of a substance above which it 

is predicted that the general population, 
including susceptible individuals, could 
experience notable discomfort, 
irritation, or certain asymptomatic 
nonsensory effects. However, the 
effects are not disabling and are 
transient and reversible upon cessation 
of exposure. 

The ERPG1 is the maximum airborne 
concentration below which it is 
believed that nearly all individuals 
could be exposed for up to 1 hr without 
experiencing other than mild transient 
adverse health effects or perceiving a 
clearly defined, objectionable odour. 
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Definition of Emergency Planning Levels:  

This information has been summarised from the US Dept of Energy (DoE) 

Subcommittee on Consequence Assessment and Protective Actions (SCAPA) website.  

http://orise.orau.gov/emi/scapa/teels.htm 

SCAPA provides technical information and recommendations for emergency 

preparedness to assist in safeguarding the health and safety of workers and the public.  

Protective Action Criteria: 

Protective Action Criteria (PAC) for emergency planning of chemical release events 

are based on the following chemical exposure limit values:   

 Acute Exposure Guideline Level (AEGL) values published by the U.S. 

Environmental Protection Agency (EPA)  

 Emergency Response Planning Guideline (ERPG) values produced by the 

American Industrial Hygiene Association (AIHA)  

 Temporary Emergency Exposure Limit (TEEL) values developed by SCAPA.  

The PAC data set contains exposure limit values for more than 3,200 chemicals. 

Originally called the “TEEL data set,” this was recently changed to the “PAC data set” 

to emphasise inclusion of AEGLs and ERPGs as well as TEELs. 

AEGLs, ERPGs, and TEELs all serve the same general purpose: to assist those who 

are responsible for planning for and responding to chemical emergencies. For any 

particular chemical, PAC values are generally determined from AEGL, ERPG, and 

TEEL values based on the following hierarchy: 

 use AEGLs (including final or interim values) if they are available  

 if AEGLs are not available, use ERPGs  

 if neither AEGLs or ERPGs are available (as is the case for the vast majority 

of chemicals in the PAC data set), use TEELs.  

There are 4 PAC levels set:   

 0 - no adverse health effects 

 1 - mild, transient health effects 

 2 - irreversible or other serious health effects that could impair ability to take 

protective action  

 3 - life-threatening health effects  

 

  

http://orise.orau.gov/emi/scapa/teels.htm
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Differences between AEGLs, ERPGs, and TEELs: 

There are subtle difference in the definitions of AEGLs, ERPGs, and TEELs (hence how 

selection of the values and results can be interpreted in risk studies such as QRAs) and 

major differences in how they are developed and issued. Differences in their definitions 

include:  

 AEGLs pertain to the “general population, including susceptible individuals,” 

but ERPGs and TEELs pertain to “nearly all individuals.”  
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 AEGLs are defined as the level “above which” certain health effects are 

expected  

 ERPGs and TEELs are defined as the level “below which” certain health 

effects are not expected.  

 ERPGs refer to exposure durations of 1 hour (with shorter periods for some 

chemicals), while AEGLs are developed for five time periods (i.e., 10-

minutes, 30-minutes, 1-hour, 4-hours, and 8-hours), and TEELs are 

recommended for a peak 15-minute time Weighted Average (TWA) 

concentration.  

AEGLs and ERPGs are developed through a rigorous review of primary sources of 

toxicological information, and the values eventually assigned to each chemical are 

individually peer reviewed.  

To produce limits in a more timely fashion while maintaining high quality, TEELs are 

derived from secondary data sources using a peer-reviewed algorithm.  

AEGLs: 

The U.S. EPA's AEGL Program has developed AEGLs to describe the risk to humans 

resulting from once-in-a-lifetime, or rare, exposure to airborne chemicals. The National 

Advisory Committee and National Research Council Committee on AEGLs are developing 

these guidelines to help both national and local authorities, as well as private companies, 

deal with emergencies involving spills, or other catastrophic exposures” 

ERPGs  

The AIHA Emergency Response Planning Committee is tasked with developing guidelines 

for responding to potential releases of airborne substances for use in community 

emergency planning. Their goal is to publish brief summaries and estimates of tolerable-

effect thresholds, not intended as exposure recommendations, to assist in the planning for 

accidental, episodic chemical releases.  

TEELs:  

Recognizing that AEGLs and ERPGs exist only for a limited number of chemicals (i.e., 

currently on the order of a few hundred), SCAPA developed TEELs so that facilities could 

conduct appropriate emergency preparedness hazard analyses (EPHA) and perform 

consequence assessments for the thousands of chemicals lacking AEGLs or ERPGs. 

TEELs are developed using algorithms based on human exposure or animal exposure 

sources, either existing exposure limits designed to prevent adverse effects in humans or 

experimentally derived toxicity parameters. It is important to emphasize that TEELs are 

considered temporary; they are approximations of potential values and are subject to 

change whenever new or better information becomes available. 

 

  

http://www.epa.gov/oppt/aegl/
http://www.aiha.org/Content/InsideAIHA/Volunteer+Groups/ERPcomm.htm
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APPENDIX 6. SOCIETAL RISK ESTIMATION  

1. North Wharf and Jellicoe St Redevelopment  
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2.  Including Sealink 
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