
Input for Contingency & Readiness plans
Technological Hazards
The Hazards
Technological hazards
 are normally considered a subset of man-made hazards (as are also chemical and radiological hazards, and transportation accidents), and are distinct as those "originat(ing) from technological or industrial conditions, dangerous procedures, infrastructure failures or specific human activities, that may cause loss of life, injury, illness or other health impacts, property damage, loss of livelihoods and severe social and economic disruption, or environmental damage. Examples include industrial pollution, nuclear radiation, toxic wastes, dam failures, transport accidents, factory explosions, fires and chemical spills.".

Technological hazards may also arise directly as a result of the impacts of natural hazard events such as earthquakes, tsunamis, volcano eruptions or similar. Such combination hazards are sometimes also referred to as Natech emergencies, which is short for natural-hazard triggered technological emergencies. 

Chemical emergencies

Chemical hazards (as part of technological hazards) are all chemical elements and compounds in a natural state or in a processed state and their by-products that may result in illness or injury to human health if the exposure is in sufficient quantities and duration. Biotoxin, poisons that come from plants or animals, are usually included in this definition.

Chemical emergencies are defined as "any unplanned event (accidental or intentional) involving hazardous substances that causes or is liable to cause harm to health, the environment or property, such as loss of containment of hazardous substances, explosions, and fires.
". While earthquakes, hurricanes, tsunamis and typhoons are typically much greater in both geographic extent and magnitude, the impact at a local level of a chemical or industrial accident can be just as significant for the surrounding community and may also lead to contamination having a substantial and long-term impact on the environment and livelihoods.

Emergencies can be sudden and acute, when hazardous chemicals are ‘overtly’ released into the environment. Incidents can also have an apparently slow onset, when there is a ‘silent’ release. The main scenarios are:

· a detected release from a known chemical from a fixed site;

· a detected release of a known chemical from a non-fixed site;

· a detected release of an unknown chemical; 

typically, this will involve releases from sites not on a hazardous site inventory, illegal/uncontrolled dumping of chemicals, or unknown combustion products from a chemical fire; and

· a silent release, where the release was usually unrecognised.

Chemical emergencies may manifest their presence in one of two ways:

(i) a failure in the containment of chemicals, with or without exposure of the public; and

(ii) an outbreak of illness.

The factors leading up to an event include poor maintenance of manufacturing and storage equipment, lack of regulation and/or poor enforcement of safety regulations, road traffic accidents, human error, natural events such as heavy rain, earthquakes, hurricanes or floods.
Chemical emergencies can range from small releases to full-scale major emergencies.

Factors of Vulnerability

Most incidents occur at the interfaces between transport, storage, processing, use, and disposal of hazardous chemicals, where these systems are more vulnerable to failure, error or manipulation. 

Exposure levels will in general be quite different for different people involved in a chemical emergency:

· employees and other on-site persons -- usually more than one exposure pathway, often inhalation of vapour and skin contact from splashing and clean-up;

· emergency services – usually close to the emergency and involved in rescue, containment of chemicals, putting out fires; primary and secondary contamination of fire officers, paramedics and ambulance staff, other emergency staff; secondary contamination of medical staff and other hospital patients of incomplete decontamination of causalities;

· public – exposure via air, water, food, soil etc.

Factors that affect the vulnerability of responders and the public include the nature of the hazard, the level of exposure, availability and quality of shelter, availability of Personal Protection Equipment (PPE), access into and out of the site, the degree to which employees and responders (and possibly the public) are prepared and trained to deal with a chemical release and the amount of training provided. Vulnerability can be reduced by ensuring that information is available on:

1. the incident;

2. measures being taken to contain the release;

3. who is currently under threat;

4. what the health effects might be from exposure;

5. what the public can actually do to protect themselves; and 

6. how to get further information; when, where and how it will be available.

Some individuals and sub-populations can also be at increased risk because they are more susceptible to the adverse effects of a given exposure. Among the potential causes of enhanced susceptibility are inherent genetic variability, age, gender, pre-existing disease (e.g. diabetes, asthma), inadequate diet, occupational, environmental or lifestyle factors (e.g. smoking), stress and inadequate access to health care.

Common measure to reduce vulnerability and health risks of chemical events (undertaken by authorities, operators of facilities handling chemical substances, specialised response organisations) are:

· locating chemical sites away from centres of population;

· registration of all chemicals in commercial establishments with a hazard inventory to ensure rapid identification of the released chemical;

· regular evaluation of plans and their implementation;

· inspection/monitoring and enforcement of safety measures;

· reducing the amounts of chemicals stored;

· appropriate labelling of all chemicals (GHS)
· rapid notification of the chemical incident emergency services in the event of a chemical release;

· regular surveillance and standardized reporting of incidents, including the small “routine” ones;

· measures to decontaminate land or water already contaminated by waste disposal;

· measures to prevent or contain fire-fighting water run-off;

· construction of drainage ditches or holding tanks to contain liquid chemicals.

Health impact
In most cases the mechanisms and health outcomes of exposure are unknown. Symptoms may present themselves differently depending upon the hazardous substances involved. In general, the adverse health outcomes to toxic chemical exposure may be:

· effects that are local or arise at the site of contact with the chemical, such as bronchoconstriction from respiratory irritants, or irritation of the skin and eyes by gases, liquids and solids;

· effects that are systemic or affect organ systems remote from the site of absorption, such as depression of the central nervous system from inhalation of solvents, or necrosis of the liver from the inhalation of carbon tetrachloride; and

· effects on mental health arising from real or perceived releases, which depend on the psychosocial stress associated with an incident.

The time elapsing between exposure and the onset of symptoms can vary:

· Some effects, for example eye and respiratory irritation or central nervous system depression, can occur rapidly, within minutes or hours of exposure (acute effects).

· Other effects, for example congenital malformations or cancers, may take months or years to appear (delayed effects).

The duration of the symptoms can also vary, from short term, to long term or chronic.

Chemical incidents may also cause fear and anxiety in populations.

Foreseeable Needs – Preparedness & Response
In any technological hazards’ incident, there are a number of essential steps to go through as part of the preparedness & response plan. These are in an approximate chronological order:

1. alerting the health care services;

2. best outcome assessment of actions and response options;

3. public information and public warnings;

4. advice on protection;

5. sheltering or evacuation;

6. other restrictions to protect public health;

7. organizing registers and samples;

8. collections of (human) samples;

9. environmental monitoring.

Preparedness:

Careful planning and thorough preparedness are prerequisites for an effective response to technological hazards events. Public authorities, at all levels, the management of facilities where hazardous chemicals are produced, stored etc. in close collaboration with emergency response organisations should establish emergency preparedness plans. Clear definition of roles and expectations shall be put down in the relevant plans.
All responsible stakeholders should ensure that sufficient well trained and equipped manpower and other resources necessary to carry out emergency plans are readily available for immediate activation in the event, or imminent threat of an emergency.
Relevant technical experts (including contact to a national / regional poison centre) to provide support to a response organisation shall be identified during the planning and preparedness phase.
Possible classification levels for emergency events (Example)
	Severity of event
	# of deaths
	# of serious injuries
	Economic Impact / Losses

	1
	More than 30 
	Above 100
	

	2
	10 -29
	50 – 99
	

	3
	3-9
	10 – 49
	

	4
	Below 3
	0-9
	


	Severity level
	Criteria

	1
	· More than 30 death or more than 100 people affected by chemical

· More than 40.000 people evacuated

· Direct economic losses higher than....

· Social and economic activities seriously impacted

· Regional ecological function lost, environmental impact, endangered species habitat seriously polluted

· Drinking water supply interrupted in large cities

· Public life and work seriously affected
· Cross-border environment pollution

	2
	· 10 – 30 deaths or 50 – 100 people affected by chemical
· 10.000 – 40.000 people evacuated

· Social and economic activities impacted

· Part of regional ecological function lost

· Large scale pollution of main rivers, lakes, reservoirs and coastal waters

· Drinking water supply interrupted at regional level

	3
	· 3-10 deaths or 10 – 50 people affected by chemical
· Cross- prefecture environmental impact

· Local social and economic activities affected

	4
	· Less than 3 deaths or less than 10 persons affected by chemical
· Cross- country environment pollution

· Social impacts


Response:

Depending on the level of potential exposure, risk zones are usually established around an incident:

· The hot zone, is the area where first responders must use protective equipment to prevent primary contamination;
· The warm zone, which surrounds the hot zone, is the area where appropriate personal protective equipment must be worn to prevent secondary contamination;

· The decontamination line separates the warm from the cold zone; and

· That a vulnerable zone (in effect a potential hot zone) can be declared, which is the area likely to be contaminated if the emergency response action is not successful. The population within the vulnerable zone includes the resident population as well as the working population (in the plant and in the area), and other populations in the area at certain times, such as motorist, tourists or visitors.

Inappropriate preparedness and response

· Unprepared Emergency response teams who have no hazard awareness and no proper protective equipment and knowledge on handling situations containing hazardous substances.
· Ignorance and poor preparedness e.g. in not understanding the importance of adequate decontamination so that ‘dirty’ victims are allowed into clean zones, thereby increasing the number of people exposed to the chemical.
· Panicking, and evacuating the public when it would be better to advise them to stay indoors and close all windows etc.

· Ignorance and poor investigation of potential delayed and long-term effects and to assume that once the acute incident phase is over and the acute health effects are dealt with there are no additional potential health problems in exposed populations. 

For further Information:
Resources of hazardous materials databases:

Globally harmonised system of classification and labelling of chemicals (GHS)

https://www.unece.org/trans/danger/publi/ghs/ghs_rev06/06files_e.html
US based

https://toxnet.nlm.nih.gov/
https://chemm.nlm.nih.gov/
https://wiser.nlm.nih.gov/
Europe based

https://www.dguv.de/ifa/gestis/index-2.jsp
� http://www.preventionweb.net/files/50683_oiewgreportadvanceuneditedversion.pdf


� "Terminology related to disaster risk reduction - updated technical non-paper", UNISDR, 30 September 2016, 42 pgs., page 11.


� OECD Guiding Principles on Chemical Accidents Preparedness, Prevention and Response, 2003
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