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Chemical Incident

A chemical incident is the unexpected

release of industrial material that is

(potentially) hazardous either to

humans, other animals or the

environment.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1740340/pdf/v059p00568.pdf


Chemical Incident

Common synonyms include the term

“accident” but this presupposes an

anticipated failure of control; “incidents”

include also unanticipated disasters

resulting from mechanical or

organizational failures, and occasionally

even sabotage.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1740340/pdf/v059p00568.pdf
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Chemical Substances

Positive Aspects: Quality of Life

Negative Aspects: Environmental 

Contaminations

Ugly Aspects: Chemical Weapons, 

Narcotics, other Weapon if  Mass 

Destructions 



Introduction

Koenig and Schultz’s. Disaster medicine Comprehensive Principles and Practice. Cambridge University Press: 2009.

 100,000 different commercial 

chemicals are known

Annual chemical production is 

estimated at 400 million tons

Bulk stored and bulk transported

Risk of large-scale release with 

resulting environmental and health 

effects

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673




Introduction

 7,744 acute HazMat emergency 

events were reported in 13 U.S. 

states in  2004

 1,978 chemical incidents in the years 

2006 and 2007 in England

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Introduction

D.Klaassen C. Casarett and Doull’s Toxicology: The Basic Science of Poisons. seven'th ed: McGraw-Hill. 2008.

WHO: 3 mil. Admissions and 220000 

Mortality Annually out of Chemical 

Incidents in the World



Since at Least 1000 BC (Natural

Materials)

 670 AD. Naphtha, Sulfur, Saltpeter and

Pitch: Inextinguishable for Ships

 18th Century: Chlorine & Cyanide

 WW I (25% casualties): Chlorine-

Phosgene- Sulfur Mustard

History of Chemical Weapons

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


 World War II: “Pesticides” especilally

“Organophosphates” as “Nerve Agent”

 “Phenoxy” for eradicate Japanese Rice

Products

•Sanborn M, D. Cole, K. Kerr, C. Vakil, L. Sanin, and K. Bassil. Pesticides Literature Review.  2004:133.

•Haddad Lester M SMW, Winchester  James F. Clinical management of poisoning and drug overdose. 3rd ed: W.B Saunders 

company.1998.

History of Chemical Weapons



The most extreme

violation was by Iraq

which used mustard and 

nerve gas against its own

people, notably when it

killed about 5,000 Kurds in

Halabja, in March of 1988

Dr. Sh. Farahmand , Assistant Professor, Emergency Department of , Imam Khomeini Hospital

History of Chemical Weapons



Chemical Weapons Convention 2007 

http://mapsof.net/map/chemical-weapons-convention-2007



Chemical Weapons

Widespread Use: Geneva Protocol of 1925

( banned the use of chemical weapons)

Farahmand Sh. chemical warfare. Available from : www.chem.sc.edu/faculty/morgan/resources/cw/cw.pdf. 
accessed : 2012.

http://www.chem.sc.edu/faculty/morgan/resources/cw/cw.pdf


Examples of Chemical Events



http://www.who.int/environmental_health_emergencies/publications/FINAL-PHM-Chemical-Incidents_web.pdf


http://www.who.int/environmental_health_emergencies/publications/FINAL-PHM-Chemical-Incidents_web.pdf


Arsenic Use in 1946 at Stalag

 In Revenge of killing Jews in WW II 

Water and Bread Poisoning 

 1500 Injured

 207 Hospitalized

 700-800 Dead or Paralyzed

Not enough document 

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Nerve Agent Use in Japan 

 1994: 201 km Northwest of Tokyo

Sarin: Organophosphate Poison

 7 Deaths, Nearly 600 Victims.

 9 Medical staff had symptoms

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Nerve Agent Use in Japan 

March 1995: Tokyo subway sarin

attack

 12 Dead, 3,938 Injured, 1100 Hosptal.

 135 EMT 110 Hospital Staff Developed 

Clinical Evidence

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0.

Mishra PK, Samarth RM, Pathak N, Jain SK, Banerjee S, Maudar KK. Bhopal Gas Tragedy: review of clinical and experimental 

findings after 25 years. Int J Occup Med Environ Health. 2009;22(3):193-202.

Bhopal disaster

 3rd Dec. 1984

Methyl Isocyanides

 200’000- 500’000 Affected

 3800 (3000-15000) Dead: 2-3 % 
Death rate

http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://visionmundial.org.sv/conoce-al-director/publicaciones-del-director/?aid=90&sa=0
http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Derailment

Anhydrous Ammonia

Damage to  Local Power Lines

EMS: 2,800 calls

 370 Injured, 11 Hosp.

Ammonia Release in 2002 – Minot, 

North Dakota

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


http://www.ravy.ir/content53501.html

Arak, Shazand Chemical/Explosion

 Jun 2008

 21 Dead and 55 Injured

History In Iran



Zarghan Incident, Jun 2011

Photography: Fars EMS

115.sums.ac.ir


Photography: Fars EMS

Zarghan Incident, Jun 2011

115.sums.ac.ir
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Epidemiologic aspects of Chemical 

events in US

 The Number of Acute HazMat Events 

1998 : 5,785 2001: 7,105

 > 50% of Victims are Employees

 Common Causes: Equipment Failure & 

Human Error

 85% of Transport Event : Ground

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Epidemiologic aspects of Chemical 

events in US

 10 Most Frequently Released Chemical:

Ammonia (5%), Sulfur dioxide (5%), Sulfuric 

acid (2%), Hydrochloric acid (2%), 

Carbonmonoxide (2%), Sodiumhydroxide 

(2%), Nitric oxide (2%), Mercury (2%), 

Paint (2%) and Ethylene glycol (1%)

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Top 10 most important Industrial Accident 

disasters for the period 1900 to 2012

Country Date No Killed
Colombia, Explosion 7/08/1956 2700
India, Gas Leak 3/12/1984 2500
China P Rep, Other 26/04/1942 1549
France, Explosion 10/03/1906 1099
Nigeria, Explosion 17/10/1998 1082
Iraq, Explosion 17/08/1989 700
Soviet Union, Explosion 4/06/1989 607
Germany, Explosion 21/09/1921 600
United States, Explosion 16/04/1947 561
Brazil, Explosion 25/02/1984 508

http://www.emdat.be/


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1740340/pdf/v059p00568.pdf


Industrial Accident; Miscellaneous accident; 

Transport Accident: west Asia:200-2009
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http://www.emdat.be/


Frequency distribution of Chemicals used

Chemical accident risks in U.S. industry - A preliminary analysis of accident risk data from U.S. hazardous chemical 

facilities. James C. Belke United States Environmental Protection Agency



Chemical accident risks in U.S. industry - A preliminary analysis of accident risk data from U.S. hazardous chemical 

facilities. James C. Belke United States Environmental Protection Agency



Hazardous Material %

Pesticides 24.4

Miscellaneous 17.3

Corrosives 16.7

Petroleum products 13.5

Airborne toxicants 7.7

Most common hazardous materials at fatal 

hazmat incidents

http://www.atsdr.cdc.gov/hs/hsees/


Site Distribution of Chemical Accidents

 Fixed facility

 Industrial

Agricultural

Residential

 Transportation-related

Highway

Railway

Airport

Port Amit Gupta

Assistant Professor of Surgery

JPN Apex Trauma Center

All India Institute of Medical Sciences



What HSEES system information has shown

 Approximately 9,000 hazardous 

substances releases occur annually in the 

15 states reporting.

 Transportation-associated releases 

account for 25%–30% of reported events. 

 Most releases occur on weekdays 

between 6 AM and 6 PM. 

http://emergency.cdc.gov/surveillance/hsees.asp


What HSEES system information has shown

 Releases tend to increase in spring and 

summer. 

 Equipment failure and human error cause 

most releases at facilities. 

 More than 90% of events involve the release 

or threatened release of only one hazardous 

substance. 

http://emergency.cdc.gov/surveillance/hsees.asp


What HSEES system information has shown

 Releases of hazardous substances most 

often injure employees, followed by the 

general public

 Respiratory irritation and eye irritation are 

the most commonly reported symptom or 

injury. 

http://emergency.cdc.gov/surveillance/hsees.asp


Hazardous Substances Emergency Events 

Surveillance (HSEES)

 1,691 hazmat incidents:
 7,756 patients

 61 fatal hazmat incidents:
 83 fatalities

 63 employees (76%)

 16 members of the general public (19%)

 4 rescue personnel responding to the hazmat 
incident (5%)

 1% case fatality rate
 83 of 7,756 hazmat patients died

Amit Gupta

Assistant Professor of Surgery

JPN Apex Trauma Center

All India Institute of Medical Sciences



Fresno County HAZMAT Incident Study

Patient Disposition

 68 (100%) total patients

 42 (62%) patients released at scene with on-line 
medical control

 26 (38%) patients transported to emergency 
departments

 4 patients admitted
 No fatalities

Patient Involvement

 107 (100%) total incidents

 97 (91%) incidents without patients

 10 (9%) incidents with patients

www.hrdp-idrm.in/live/hrdpmp/hrdpmaster/.../ChemicalTalk



و  44ایلالام، سلااد دوازدهلان، شلاواره کی علی اشرف عیوضی ، عبدالحسیي پور ًجف، اپیدهیولوژی هسووهیت شغلی باآفت کش ها در کشاورزاى استاى ایلام ، هجله علوی داًشگاه علوم پسش

.83، پاییس و زهستاى  45

 Avazi and colleagues In Shiraz:

 Out of 1543 Admission of Poisoned 12/3 

percent : Pesticides



Key Epidemiological Points

 More than one material possible per hazmat 

incident, however - Most hazmat incidents involve only 

one material

 Most commonly encountered material is directly related 

to local economy

 Most hazmat incidents do not involve patients and have low 

overall fatality

 Most hazmat victims not admitted to hospitals

 Hazmat training must emphasize

 Personnel protection

 Proper patient decon



Overview
 Definition

 Introduction and History

 Epidemiologic aspects

 Public Health Consequences In Chemical 

Incidents

 Principles of Management

 Planning and Preparedness

 Response

 Assessing the impact on public health



Mechanism of  Health Effects of 

Chemical incidents

 Explosion

 Fire

 Chemicals (Spills and Leaks)

 Structural Collapse

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf
http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Some Notes about CHEMICAL EVENTS

 Degree and Speed of Symptoms Depends 

on Amount and Speed of Chemical

 Most Clinical Effect of Chemicals: Study 

on Young & Healthy Men

 Investigations has Problem: New 

Chemicals, Multiple Chemical, Non 

Human Studies

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Some Notes about  CHEMICAL EVENTS

 Detailed Studies is Needed

 Public Anxiety May Doubt the Data 

Released by Media and Routine Reporting

 Long-Term Clinical Effects Should be 

Considered

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Health Effects of Chemical Incidents

 Carcinogen

 Irritant

 Corrosive

 Sensitizer

 Reproductive toxin

 Target organ-specific agent

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


هشخصات فيشيكي يك هادُ شيويايي
–گاس صَرت تِ ٍ سَسد هي سزيعا ٍ گيزد هي آتش آساًي تِ :اشتعال قاتل

  سيز اشتعال ًقطِ هعوَلا اشتعال قاتل هايعات .دارًذ ٍجَد جاهذ –هايع
Flammable .  استي هاًٌذ دارًذ، درج7/37ِ

 شًَذ ًوي هحتزق آساًي تِ اها ّستٌذ  اشتعال هَادقاتل هشاتِ ; احتزاق قاتل
  .کزٍسى هاًٌذ .دارًذ درجِ 33/93 تا72/37 تيي اشتعالي ًقطِ ٍهعوَلا

Combustible

  شَد هي اًفجار سثة  ٍ کزدُ آساد گاس کِ ٍهَادي شًَذُ هٌفجز :اًفجار قاتل
Explosive

 هي تسْيل شيويايي تغييز يا ٍاکٌش طي را ديگز هَاد سَختي ;کٌٌذُ اکسيذ
Oxidizer    آلَهيٌَم ًيتزاتهاًٌذ .کٌٌذ

   



هشخصات فيشيكي يك هادُ شيويايي
 هاًٌذ .ًاپايذار ٍ فعال ٍ تاشٌذ هي هشدٍج اکسيژى داراي  :آلي پزاکسيذّاي

Organicپزاکسيذ کتي اتيل هتيل peroxide

 هَاد تا راحتي تِ است هوكي فشار يا حزارت ، شَک تا هَاجِْ ٌّگام ;ًاپايذار
 ٍ حول ٍدرٌّگام تاشٌذ داشتِ خَدي تِ خَد ٍاکٌش يا دٌّذ ٍاکٌش ديگز
Unstable .ّا پزاکسيذ هاًٌذ . دارًذ تجشيِ تِ توايل ًگْذاري ٍ ًقل

 خطز يك يا اشتعال قاتل گاس ايجاد  دادُ ٍاکٌش آب تا :آب تا پذيز ٍاکٌش
Waterسذين هاًٌذ .کٌٌذ هي تْذاشتي reaction

 درجِ 4/54 سيز دهاي در درًٍي اي شعلِ تا خَد تِ ٍخَد اشتعال قاتل :آتشگيز
                                                                                                  سفيذ فسفز هاًٌذ .سَسًذ هي سلسيَس

pyrophoric



Most Common Fatal Injuries

 Most common reported fatal injuries

Trauma (65%)

Thermal burns (16%)

Respiratory irritation with airway obstruction                                                

&/or respiratory failure (10%)

Chemical burns (6%)

Other causes (3%)

www.hrdp-idrm.in/live/hrdpmp/hrdpmaster/.../ChemicalTalk



Fatal Injuries

 3 to 5 % of Exposed: Lethal Sequelae

 Primarily Respiratory in Nature

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


What is wrong with the patient

 Physical Trauma

 Exposure to Chemical HAZMAT

 Inhalation

 Most common

 Skin & mucous membranes

 Common 

 Ingestion & Injection

 Unlikely

 Toxicity 

 Local

 Systemic

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Chemical Weapons

 The Four Basic Classes 

of Chemical Agents

 Nerve

 Blistering

 Blood

 Respiratory

http://www.health.state.mn.us/divs/eh/apc/prof/planning/erguide.pdf


Public-Health Effects of Chemicals

 Stress and Anxiety

 Deaths and Illness

 Societal and Economic Costs

 Environmental Effects(Insidious 

and Cumulative)

 Animals and Plants Effects

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf
http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Overview
 Definition

 Introduction and History

 Epidemiologic aspects

 Public Health Consequences In Chemical 

Incidents

 Principles of Management

 Planning and Preparedness

 Response

 Assessing the impact on public health



Operational Planning and Preparedness

 Multidisciplinary public-health working 

arrangements

 Vulnerability assessment

 Local incident surveillance and environmental 

monitoring

 Baseline health assessment

 Health impact assessment

 Baseline environmental assessment

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Multidisciplinary public-health working arrangements

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Vulnerability assessment

 Identification of hazardous chemical sites,

pipelines and transport routes

 Identification of possible incident scenarios

and their exposure pathways

 Identification of vulnerable populations,

facilities and environments

 Estimation of the health impact of potential

chemical incidents and the requirements for

health-care facilities.

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Operational Planning and Preparedness

 Liaison with the local community

 Public-health plans for chemical incidents

 Databases

 Reducing the probability of incidents

 Reducing the health risks of incidents

 Establishing routine procedures

 Conducting exercises and training

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Standards of Chemicals

 Chemical Abstracts Service (CAS): US

 four-digit United Nations Substance 

Identification Number (UN SIN or UN 

Number)

 Labeling (Various Systems)

 Material Safety Data Sheets (MSDSs)

 International Chemical Safety Cards (ICSC)

 TREMCARDS (transport emergency cards)

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


 شغلی اداره ایمنی و بهداشت)OSHA          (www.OSHA.gov

ماده  600بهداشت و ایمنی شغلی فعالیت دارد و برای بیش از درزمینه 

.  شیمیایی راهنما  دارد

 آمریکا ملی ایمنی و بهداشت انسیتو)NIOSH (www.cdc.gov/niosh       

 دولتی بهداشت صنعتی آمریکاکنفرانس)ACGIH   (www.acgih.org

 زیست حفاظت محیط آژانس)EPA                     (www.epa.gov

سازمان های استاندارد

- ENVIRONMENTAL PROTECTION AGENCY 

- NATIONAL INSTITUTE OCCUPATIONAL SAFETY AND HEALTH

-OCCUPATIONAL SAFETY AND HEALTH   ADMINSTRATION          

-AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS

http://www.osha.gov/
http://www.acgih.org/
http://www.epa.gov/
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Standards Hazard Labels

http://www.iata.org/ps/publications/dgr/pages/hazard-labels.aspx


Standards Hazard Labels



Hazard Labels and Classes

 Explosives 

 Gases 

 Flammable Liquids 

 Flammable Solids 

 Oxidizing Substances 

 Toxic and Infectious Substances 

 Radioactive Material 

 Corrosives 

 And Miscellaneous Dangerous Goods

http://www.iata.org/


Flammable Explosive Oxidizer Corrosive Toxic

Carcinogenic Water Reactive Radioactive Biohazard





Personnel Protection Equipment 

Photo credit: MJ Moradian 

http://www.rescuetraining.by/
http://www.sums.ac.ir/~moradij


Personnel Protection Equipment



Hospital HazMat Response Notes

 Hazards and vulnerabilities identified in a 

HVA

 Estimated time before arrival based on 

location of hazard

 Casualty care areas

 Decontamination procedures and 

protocols

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Hospital HazMat Response Notes

 Secondary contamination and containment 

of contaminated equipment and run-off 

water

 Safety: personal protection equipment

 Communications at decontamination area

 Heating, ventilating, and air conditioning 

and in-place protection

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Hospital HazMat Response Notes

 Medical management – antidotes

 Interfacility transfers – patients with 

special needs, burn patients

 Knowledge resources for hazardous 

materials

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673
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General Indicators of Possible HazMat 

Event

 Unusual occurrence of dead or dying 

animals (such as dead birds)

 Unexplained casualties (multiple victims 

with the similar signs and symptoms such 

as skin, respiratory system, vision, and 

nervous system involvement)

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


General Indicators of Possible HazMat 

Event

 Increase in the frequency of those with the 

aforementioned signs and symptoms in 

the direction of prevailing winds

 Unusual liquid or vapor clouds (droplets, 

unexplained odor, or taste)

 Mass casualties without any conventional 

injuries

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Response to Chemical Incidents

 Alerting the health-care services

 Best outcome assessment/estimation

 Information and Risk communication skills

 Advice on protection

 Sheltering or evacuation/removal

 Other restrictions to protect health

 Organizing registers and samples

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Response to Chemical Incidents

 Collection of samples—biomarkers of 

chemicals and their effects

 Environmental monitoring

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Restrictions of Oil spread on the water 

Photo credit: MJ Moradian 

Belarus, 2009

http://www.rescuetraining.by/
http://www.sums.ac.ir/~moradij


Restrictions of Oil spread on the water 

Photo credit: MJ Moradian 

Belarus, 2009

http://www.rescuetraining.by/
http://www.sums.ac.ir/~moradij


Restrictions of Oil spread on the water

Photo credit: MJ Moradian 

Belarus, 2009

http://www.rescuetraining.by/
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Hazmat Incident Priorities

 Communication and coordination

 Protection of emergency responders

 Prevention of secondary contamination

Decon

 Decreasing morbidity & mortality

Medical management

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1740340/pdf/v059p00568.pdf


Protection of Responders: Hazmat Scene 

Control Zones

 Hot Zone

Primary contamination 

 Warm Zone

Decon of victims, rescue personnel, & 

equipment

 Cold Zone

 Incident command center

Definitive Triage and immediate treatment 

of decontaminated patients

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673
http://www.who.int/environmental_health_emergencies/publications/FINAL-PHM-Chemical-Incidents_web.pdf
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Medical Management of Hazmat Victims

 Decon

 Primary Survey & Resuscitation

 Hazmat Patient Assessment

 AMPLE History

 Secondary Survey

 Poisoning Treatment ParadigmTM

http://www.who.int/environmental_health_emergencies/publications/FINAL-PHM-Chemical-Incidents_web.pdf


Triage In Chemical Incidents



Skin Decontamination (Decon)
 2 goals

 Prevent secondary contamination

 Alter absorption

 Is skin decon necessary?
 Usually not for gases & vapors

 Unless irritant gas causes signs or symptoms

 Necessary for adherent solids or 
liquids, including aerosols
 If water-soluble, then use water 

 If not, then use water & mild liquid detergent

 Dilution is the solution to pollution

 Performed in warm zone

http://www.who.int/environmental_health_emergencies/publications/FINAL-PHM-Chemical-Incidents_web.pdf


Skin Decon

2-step process

 1st - Remove all clothing, jewelry, 

shoes, & adherent material

 Bag, tag, & leave possessions at scene

 Brush away adherent solids

 Blot away adherent liquids

 2nd – Meticulously wash with large quantities of water

 Use mild liquid detergent if adherent solids or liquids 

are not water-soluble or are unknown materials

 Pay attention to exposed skin in skin folds

http://www.who.int/environmental_health_emergencies/publications/FINAL-PHM-Chemical-Incidents_web.pdf


Photo credit: Mike Vance, MD

Man dropped bucket of silver paint that splattered onto 
areas of body commonly ignored or   forgotten during 

decon.



Photo credit: Mike Vance, MD

Can of mace went off in pants pocket & pants not 
removed in timely manner.



Eye Decon

 Irrigate exposed, symptomatic eyes 

immediately & continuously

Use water or saline 

Water is best

Readily available in large quantity

Efficient

 Check for & remove contact lenses 



Severe corneal chemical burn

 Opaque cornea

 Blind eye

 Requires cadaver corneal transplant

Photo credit: Mike Vance, MD



Primary Survey & Resuscitation: The Basics

 Performed only after adequate decon in 

warm zone / ED Decon area

 Only two procedures performed before 

decon

Open airway

Spine precautions

 Use common sense

 Safety comes first

www.hrdp-idrm.in/live/hrdpmp/hrdpmaster/.../ChemicalTalk



Recognize Toxic Syndromes

 5 fundamental hazmat toxidromes

Irritant gas

Asphyxiant 

Cholinergic

Corrosive

Hydrocarbon & halogenated hydrocarbon

Toxic + syndrome = Toxidrome (Page 522: Table 31.6)

http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


http://www.amazon.com/Koenig-Schultzs-Disaster-Medicine-Comprehensive/dp/0521873673


Overview
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 Introduction and History
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 Public Health Consequences In Chemical 

Incidents
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 Planning and Preparedness

 Response

 Assessing the impact on public health



Assessing the Impact on Public Health

 Aims:

To offer advice about exposure and protection

To offer advice about treatment

To contribute to the public health toxicological 

information base

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Assessing the Impact on Public Health

 Stages:

1. Preparedness

2. Rapid health-risk assessment

3. Exposure assessment

4. Assessment of acute health effects

5. Assessment of longer-term health effects

6. Epidemiological studies

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Epidemiological Study for Chemical Incidents

http://whqlibdoc.who.int/publications/2002/9241545410_eng.pdf


Principles For Epidemiological Assessment

 Communication and coordination

 Populations at risk

 Case definitions

 Exposure assessment

 Cross sectional survey

 Case referent study

 Cohort study



What Can We Do for Chemical Incidents?

 Before the incident:

Prepare for that

Reduce the risk

Map the risky sites

Stabilize EWS

Educate all groups

Develop plans

Stock Equipments

 After that:

EWS

Locate the site

Detect the substances

Limit the zones

Dispatch responders

Decontaminate

Treat the injured

Do surveys 
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