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SECTION 1:    OVERVIEW OF RESPONSE POLICY  
 
 
1.1 General 
 
This document is the Non-Routine Emergency Response Policy (to be known within this 
document as the policy) to the San Joaquin County Area Plan.  It is designed to work in 
conjunction with, and not replace the Area Plan.  The Response Policy identifies specific 
response hazards to situations that may be faced by Emergency First Responders and Incident 
Commanders.  These individuals shall use the plan to identify and prioritize initial response 
strategies. 
 
The Response Policy is designed to address specific types of non-routine emergency responses 
that may be encountered by local agency personnel.  Although there are many types of 
emergencies that may be encountered, this plan addresses specifically chemical hazards, 
biological threats and suspicious letters/containers.  Not every possible type of release is 
covered, but those that have a potentially greater chance of occurring, or those, that although 
rare, would pose a significant health threat to the county. 
 
Due to the dynamics of emergency response along with the uniqueness of a specific event, it is 
expected the Response Policy cannot cover every type of event under all circumstances.  The 
policy can be used as a general guide when field conditions and operations exceed the 
capabilities of the plan. 
 
 
1.2 Objectives 
 
Administrative Objective:  To meet minimum State statutory requirements for the development 
of area plans. 1 This includes describing the County hazardous materials response system and 
those procedures and capabilities common to all jurisdictions. The Response Plan is 
implemented to enhance and improve these procedures and capabilities. 
 
Operational Objectives:  The goal of the hazardous materials response system developed by the 
jurisdictions of San Joaquin County is to protect public health, prevent environmental damage, 
and ensure proper use and disposal of hazardous materials.  The Non-routine Emergency 
Response Policy will further this goal by meeting the following objectives: 
 
 

1. Identify unique hazards that may occur beyond normal day-to-day operations. 
 

 
2. Create a basic plan of response for initial responders and Incident Commanders to 

follow. 
 

                                                
1  §25500, Article 1, Chapter 6.95, Division 20, Health and Safety Code 
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3. Ensure agencies and jurisdictions receive proper notification and understand their 
roles and responsibilities with these unique hazards. 

 
 
1.3 Agencies involved with the Response Policy 
 
The local Administering Agency for the Area Plan and Response Policy is the San Joaquin 
County Office of Emergency Services (OES).  OES shall take responsibility of initial response 
within their jurisdiction of hazardous materials that require implementation of this policy. 
 
Due to the nature of many of the types of events addressed in this policy, the San Joaquin County 
Public Health Officer shall have the responsibility of addressing response issues relating to bio-
hazards and letters/containers with unknown contents (such as white powder). 
 
Other agencies and jurisdictions within the County that may be involved with response 
operations: 
 

• San Joaquin County Sheriff and Dispatch for law enforcement control, report and dispatch 
of required resources to the scene of an incident 

 
• Local Law Enforcement Agencies for law enforcement control 

 
• Federal Bureau of Investigation for crime scene response when terrorist activity is 

suspected or actual 
 

• Local Fire Departments and Hazardous Materials Response Teams 
 
• Environmental Health Division 

 
• Agricultural Commissioner for agricultural chemical use 

 
• Community Development Department for building structure and plans 

 
 
1.4 Establishment of Incident Command 
 
Incident Command shall be established in accordance with local jurisdictional authority and the 
Area Plan.  For incorporated areas within the County, local law enforcement or fire department 
shall assume Incident Command.  For unincorporated areas within the county, the San Joaquin 
County Sheriff shall be the Incident Commander.  On state property such as Highways and 
Freeways, the California Highway Patrol shall assume the responsibility of Incident Command. 
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1.4.1 Responsibilities of County Public Health and the Federal Bureau of Investigation 
 
In emergencies involving actual or suspected biohazards or chemical warfare agents, notification 
shall be made to the County Public Health Department.  The County Public Health Officer shall 
have the responsibility of determining what further resources are required.  Public Health staff 
will evaluate the situation in coordination with the Incident Commander.  The determination 
shall be made whether a biohazard is present and if there is the possibility of it being terrorist 
activity. The Public Health Office can be contacted at: 
 
Public Health Representative   Monday-Friday 0800-1700:  (209) 468-3420 
(via County Environmental Health)  After hours, weekends, etc:   (209) 468-6000 
 
If suspicion of anthrax is present and there are other indicators such as listed in Section 4, the 
Federal Bureau of Investigation (FBI) shall be notified immediately.  FBI can be contacted at: 
 
FBI Office Sacramento   Monday-Friday: (209) 481-9110 
 

1.4.2 Responsibilities of the San Joaquin County Office of Emergency Services 
 
The Office of Emergency Services (OES) shall maintain oversight of the Non-Routine 
Emergency Response Policy and plan interaction with the San Joaquin County Area Plan.  The 
plan shall be submitted by OES to all respective involved parties for review and approval.  OES 
shall also submit the plan to the Joint Team Hazardous Materials Steering Committee for review 
and comment on Joint Team response.  OES Hazardous Materials Specialists will work as part of 
any Joint Team response. 
 
The OES Duty Officer cannot respond on an individual basis to positively identify a biohazard 
such as anthrax, ricin, or botulism toxin due to an inability to identify such materials in the field.  
The Duty Officer can be part of the initial response to chemical releases in order to identify an 
unknown chemical.  The Duty Officer can also respond as part of a Joint Hazardous Materials 
Team. 

1.4.3 Responsibilities of the Joint Hazardous Materials Team 
 
The Joint Hazardous Materials Team shall respond to a chemical or biohazard response at the 
request of the Incident Commander.  The request shall be made through the San Joaquin County 
Sheriff Dispatch Center and the OES Duty Officer.  Joint Team personnel shall establish 
required site control zones, set-up proper decontamination procedures (including mass 
decontamination corridors if required) and assume the roles of Hazardous Materials Group 
Supervisor and Assistant Safety Officer. 
 
If the sampling of a suspected or known biohazard or chemical warfare agent is required, only 
those Joint Team personnel who are adequately trained in sampling techniques shall respond. 
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The Hazardous Materials Group Supervisor and the Assistant Safety Officer will coordinate such 
action with the County Public Health Officer and a FBI representative.  Personnel taking samples 
will follow Center for Disease Control sampling protocols (as in the case of anthrax) and ensure 
proper chain-of-custody procedures are followed as well.  
 
 
1.5 Response Plan Review and Updates 
 
Like the Area Plan, the Response Plan shall be revised and updated on an ongoing 3-year cycle.  
If a new chemical or biohazard threat is recognized or becomes plausible, the plan and 
enclosures can be updated to meet the new threat. 
 

1.5.1 Revision Approval body 
 
The San Joaquin Operational Area, Weapons of Mass Destruction (WMD) sub-committee, shall 
review response polices that relate to WMD if necessary to be developed or modified. 
 
The Area Plan committee shall conduct all revision aspects that need to be revised, accept the 
Appendix 12-Hazardous Materials Joint Team Policies. 
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SECTION 2:    RESPONSE TO INDUSTRIAL CHEMICAL HAZARDS  
 
 

2.1 Definition of Industrial Chemical Hazards 
 
Chemical hazards are generally associated with the unintentional release of a chemical due to an 
industrial accident or human error.  For the purposes of this policy, a non-routine chemical 
release can also be an intentional criminal act similar to act of bioterrorism. The policy shall 
address response to both an unintentional act and a terrorist chemical attack. 
 
 
2.2 Personal Protective Equipment for Chemical Hazards 
 
This policy shall follow the guidelines established in Section 11, “Material Identification and 
Site Characterization Protocols” found in the San Joaquin Hazardous Materials Response Team 
Procedures. 
 
 
2.3 Industrial Chemical Releases 
 
Chemical releases due to accident or human error are the most common type of release.  The 
advantage of such a release is that San Joaquin Emergency Services and the Joint Hazardous 
Materials Response Team have trained for such emergencies.  The only factor that may change is 
the scope or scale of the release.  While small-scale releases are relatively common, a large 
release involving multi-agency response will require a larger expenditure of resources and effort.  
 
For industrial chemical releases that can be determined “routine” emergencies, the Incident 
Commander or Unified Command shall follow the procedures set forth in the San Joaquin Joint 
Hazardous Materials Response Team Policies and Procedures Plan; Specifically, Section 9, 
Incident Management Policy. 
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SECTION 3:    RESPONSE TO TERRORIST CHEMICAL RELEASE  
 
 
3.1 Definition of Terrorist Chemicals 
 
Terrorist or other such criminal activity may use chemicals as a weapon to create injury and 
damage beyond what would normally be expected during an emergency release.  Chemicals as a 
weapon have advantages to the terrorist.  The chemicals can already be in place, are easy to 
manufacture in some cases, and have the ability to sow a large amount of fear and panic as well 
as actual damage.   There are also chemicals such as nerve agents that while being difficult to 
manufacture and disseminate, can be extremely toxic. 
 
In a terrorist attack, the chemical released is done in a manner to create the greatest degree of 
harm and panic as possible. In such circumstances terrorist chemical releases may use chemicals 
already in place, such as at a warehouse or chemical manufacturing facility with chlorine or 
ammonia.  The other type of terrorist chemical attack could involve chemicals created for use in 
an attack.  They are manufactured elsewhere and released in an area to create harm and panic. 
 
The most dangerous type of manufactured chemicals would be a military designed nerve agent 
such as Tabun, VX, and blister agents such as mustard gas.  However, chemicals such as these 
are difficult to widely disseminate even by the military.  In most cases, chemicals such as Sarin 
and Tabun would be limited to random small attacks designed to spread fear. 2 
 
 
3.2 Personal Protective Equipment for Terrorist Chemical Attacks 
 
The policy shall follow the guidelines established in Section 11, “Material Identification and Site 
Characterization Protocols” found in the San Joaquin Hazardous Materials Response Team 
Procedures.   
 
 
3.3 Response to Terrorist Chemical Attack 
 
There are many types of chemicals that can be classified as terrorist-related weapons.  In most 
circumstances, it will be beyond the capabilities of local hazardous materials response teams and 
public health to make an accurate field identification of the chemical involved.  In this situation, 
section 4 of this policy shall be followed.  When the possibility of a terrorist attack involving 
chemicals is suspected, local law enforcement and the public health department should 
immediately contact the FBI.  This will allow further specialized teams to be utilized to better 
identify what possible chemicals are present.  
 
An intentional, terrorist-related release of a chemical will create an entirely more hazardous and 
multi-faceted set of challenges to initial On-Scene Responders and the Incident Command.  This 
is due to factors such as releases beyond an industrial facility or transportation network.  A 

                                                
2 Poisons, pg. 181. Peter Macinnis, Arcade Publishing, New York, 2004. 
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terrorist chemical release can be in a crowded general population area such as a shopping mall or 
downtown district.  The chemical released is more than likely going to create immediate adverse 
reactions in those contaminated and will more than likely cause mass hysteria and large-scale 
media interest.   
 
The County Public Health Officer shall work closely with local medical emergency services, 
local law enforcement and the media to address the following:  
 

• Establish Incident Command and Unified Command 
 

• Communication with hospitals receiving those showing symptoms 
 

• Interaction with federal agencies such as the FBI and the Center for Disease Control 
(CDC) 
 

• Determine type of chemical present 
 

• Provide accurate and timely information to the public and to the media 
 
To assist with response and possible definition of a terrorist chemical, the Incident Command or 
Unified Command may use the fact sheets listed for types of terrorist chemicals found in 
Attachments 6.1.2 through 6.1.21. 
 
 
3.4 Types of Terrorist Chemicals 
 
Before the arrival of specialized response teams, chemical and threat indicators may be observed 
such as unique exposure symptoms or an articulated threat made by a criminal or terrorist 
organization.  Types of chemicals that could be used for an attack are extensive.  Many 
chemicals are also known by a two-letter designator as well as their chemical name.  An example 
would be “GA” for Tabun.  This system was initiated in Germany and later expanded by the U. 
S. Army and British Army to create common terms that could be used by all involved parties. 3   
 
The types of terrorist chemicals include:4  
 
Biotoxins:  Chemicals or poisons derived from plants or animals. They can also be classified as 
biohazards and are addressed below in Section 3.  Examples include Ricin (addressed separately 
in section 3.3), digitalis and strychnine. 
 
Blister Agents/Vesicants:  Chemicals that severely blister the eyes, respiratory tract, and skin on 
contact.  They are broken down further into: 

                                                
3 War of Nerves, Chemical Warfare from World War I to Al-Qaeda, pg. 105.  Jonathan B. 

Tucker, Pantheon Books, New York, 2006. 
4 Emergency Preparedness and Response, Chemical Emergencies Overview, Types and 

Categories of Hazardous Chemicals, Center for Disease Control, 2009.  
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• Mustards: 

o Distilled mustard (HD) 
o Mustard gas (H) (sulfur mustard) 
o Mustard/lewisite (HL) 
o Mustard/T 
o Nitrogen mustard (HN-1, HN-2, HN-3) 
o Sesqui mustard 
o Sulfur mustard (H) (mustard gas).  (Attachment 6.1.21) 

• Lewisites/chloroarsine agents: 
o Lewisite (L, L-1, L-2, L-3) (Attachment 6.1.14) 
o Mustard/lewisite (HL)  

• Phosgene oxime (CX) (Attachment 6.1.17)  
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Blood Agents:  Chemicals that affect the body by absorption into the blood.  These include: 
 

• Arsine (CDC fact sheet in Section 6.1.4) 
• Carbon Monoxide 
• Cyanide (CDC fact sheet in Section 6.1.11): 

o Cyanogen chloride (CK) 
o Hydrogen cyanide (AC) 
o Potassium cyanide (KCN) 
o Sodium cyanide (NaCN) 

• Sodium monofluoroacetate (compound 1080) 
 

Caustics (Acids):  Chemicals that burn or corrode skin, eyes and mucous membranes (lining of 
the nose, mouth, throat and lungs) on contact. 
 

• Hydrogen Fluoride (Hydrofluoric Acid) (CDC fact sheet in Section 6.1.12) 
 
Choking/Lung/Pulmonary Agents:  Chemicals that cause severe irritation or swelling of the 
respiratory tract (lining of the nose, throat and lungs).  These include: 
 

• Ammonia  
• Bromine (CA) (CDC fact sheet in Section 6.1.7) 
• Chlorine (CL) (CDC fact sheet in Section 6.1.10) 
• Hydrogen chloride 
• Methyl bromide  
• Methyl isocyanate 
• Osmium tetroxide 
• Phosgene: 

o Diphosgene (DP) 
o Phosgene (CG) (CDCfact sheet in 6.1.16) 

• Phosphine 
• Phosphorus, elemental, white or yellow 
• Sulfuryl fluoride 

 
Incapacitating Agents: Drugs that make people unable to think clearly or that cause an altered 
state of consciousness (possibly unconsciousness).  These include: 
 

• BZ (CDC fact sheet in Section 6.1.8) 
• Fentanyls and other opiods5 

 

                                                
5 “Opioids such as fentanyl are used to relieve pain, but they also cause an exaggerated 

sense of well-being, and, if used too much, dependence and addiction.”  Merck Index, online 
version, 2009.  
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Long-Acting Anticoagulants: Poisons that prevent blood from clotting properly, which can lead 
to uncontrolled bleeding. 
 

• Super Warfarin  
 
Metals:  Chemicals that can be classified as metallic poisons.  These include: 
 

• Arsenic (Agency for Toxic Substances and Disease Registry [ATSDR] FAQ sheet in 
Section 6.1.3) 

• Beryllium (ATSDR FAQ sheet in Section 6.1.6) 
• Cadmium (ATSDR FAQ sheet in Section 6.1.9) 
• Lead (ATSDR FAQ sheet in Section 6.1.13) 
• Mercury (ATSDR FAQ sheet in Section 6.1.15) 

 
Nerve Agents:  Highly toxic chemicals that work by preventing the central nervous system from 
operating properly.  These include: 
 

• G agents: 
o Sarin (GB) (CDC fact sheet in Section 6.1.19) 
o Soman (GD) (CDC fact sheet in Section 6.1.20) 
o Tabun (GA) (CDC fact sheet in Section 6.1.22)  

 
• V agents: 

o VX (CDC fact sheet in Section 6.1.23) 
 

• Organic Solvents:  Chemicals that damage tissue by dissolving fats and oil 
(saponification).   
 

o Benzene (CDC fact sheet in Section 6.1.5) 
 

• Riot Control Agents/Tear Gas:  Highly irritation normally used by law enforcement for 
crowd control or by individuals for protection (example being mace).  These include: 
 

o Bromobenzlcyanide (CA) 
o Chloroacetophenone (CN) 
o Chlorobenzylidenemalononitrile (CS) 
o Chloropicrin (PS) 
o Dibenzoxazepine (CR) 

 
• Toxic Alcohols:  Poisonous alcohols that can damage the heart, kidneys and central 

nervous system: 
 

o Ethylene glycol 
 

• Vomiting Agents:  Chemicals that cause nausea and vomiting. 
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o Adamsite (DM) 
 

3.4.1 Chemical Release Hazards specific to San Joaquin County 
 
Due to the transportation infrastructure and large agribusiness in San Joaquin County, there are 
chemical hazards that could pose a non-routine emergency due to their location, toxicity or large 
amount stored.  Such chemicals include but are not limited to: 
 

• Anhydrous Ammonia 
• Ammonium Nitrate 
• Propane 
• Liquefied Natural Gas 
• Sodium Hydroxide 

 
Local transportation, storage and industrial facilities can also pose a significant risk due to the 
large amounts of one or more type of chemical on site.  Such locations would include: 
 

• Port of Stockton 
• Interstate 5 and Highway 99 including cross-freeways such as Highway 12, Highway 4 

and Highway 120 
• Rail lines through the county 
• Railway Marshalling Yards in South Stockton, off Mariposa Road  
• Natural gas and refined fuel pipelines 
• Large-scale chilling/cold-storage facilities 
• Large-scale wineries 
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SECTION 4:    RESPONSE TO BIOHAZARDS 
 
The First On-Scene Responder and the Incident Command will face a unique set of 
circumstances during a non-routine emergency involving biohazards.  This is due to the fact that 
in most instances, the event is not only a release of a biological agent but a bioterrorism attack.  
Such an attack is the deliberate release of viruses, bacteria, or other germs (agents) used to cause 
illness or death in people, animals or plants.  These agents are often found in nature, but it is 
possible they could be altered to increase their virulence (strength), made more resistant to 
treatment, or enhance their ability to be transported through the air.  Terrorists may use 
biological agents because they can be extremely difficult to detect, have delayed toxicological 
effect, and create mass panic with significant media interest.  
 
In most situations, the First On-Scene Responder, the Incident Command and the Joint 
Hazardous Materials Response Team may be able to do little more than establish scene control 
and assist with gathering samples under the guidance of the County Public Health Department 
and the FBI.  
 
 
4.1 Categorization of biohazards/bioterrorism agents 
 
The Center for Disease Control has separated bioterrorism agents into three categories, 
depending on how easily they can be spread and the severity of illness or death they cause.  
Category A agents are considered the highest risk and Category C agents are those that are 
considered emerging threats for disease.  It is beyond the scope of this plan to cover all 
bioterrorism agents, but only those that pose a more common threat and concern.   
 
Category A 
 
These high-priority agents include organisms or toxins that pose the highest risk to the public 
and national security because: 
 

• They can be easily spread or transmitted from person-to-person 
• They result in high death rates and have the potential for major public health impact 
• They might cause public panic and social disruption 
• They require special action for public health preparedness 

 
Anthrax is an example of a Category A agent.  
 
Category B 
 
These agents are the second highest priority because: 
 

• They are moderately easy to spread 
• They result in moderate illness rates and low death rates 
• They require specific enhancements of CDC’s laboratory capacity and enhanced disease 

monitoring 
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Ricin is an example of a Category B agent 
 
Category C 
 
These third highest priority agents include emerging pathogens that could be engineered for mass 
spread in the future because: 
 

• They are easily available 
• They are easily produced and spread 
• They have potential for high morbidity and mortality rates and major health impact 

 
The emerging infectious disease hantavirus is an example of a Category C agent. 
 
 
4.2 Personal Protective Equipment against Biohazards 
 
The following guidelines for the choice and use of Protective Clothing and Respirators against 
biological agents are taken from the CDC report “Interim Recommendations for the Selection 
and Use of Protective Clothing and Respirators Against Biological Agents.”   
 
When using respiratory protection, the type of respirator is selected on the basis of the hazard 
and concentration.  For a biological agent, the air concentration of infectious particles will 
depend upon the method used to release the agent.  It is suggested the self-contained breathing 
apparatus (SCBA) used by first responders and the Joint Hazardous Materials Response Team 
will provide respiratory protection against biological exposures associated with a suspected act 
of terrorism. 
 
Protective clothing, including gloves and booties, also may be required for the response to a 
suspected act of biological terrorism.  Protective clothing may be needed to prevent skin 
exposures and/or contamination of other clothing.  The type of protective clothing needed will 
depend upon the type of agent, concentration, and route of exposure. 
 

4.2.1 Levels of Personal Protective Equipment 
 
Recommendations for personal protective equipment are as follows: 
 
Responders may use a NIOSH-approved (National Institute for Occupational Safety and Health), 
pressure-demand SCBA with a Level A protective suit in responding to a suspected biological 
incident where any of the following information is unknown or the event is uncontrolled: 
 

• The type(s) of airborne agent(s) 
• The dissemination method 
• If dissemination via an aerosol-generating device is still occurring or it has stopped but 

there is no information on the duration of dissemination, or the exposure concentration 
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Responders may use a Level B protective suit with an exposed or enclosed NIOSH-approved 
pressure-demand SCBA if the situation can be defined in which: 
 

• The suspected biological aerosol is no longer being generated 
• Other conditions may present a splash hazard 

 
Responders may use a full facepiece respirator with a P100 filter or powered air-purifying 
respirator (PAPR) with high efficiency particulate air (HEPA) filters when it can be determined 
that: 
 

• An aerosol-generating device was not used to create high airborne concentration 
• Dissemination was by a letter or package that can be easily bagged 

 
Care should be taken when bagging letters and packages to minimize creating a puff of air that 
could spread pathogens.  It is best to avoid large bags and to work very slowly and carefully 
when placing objects in bags.  Disposable hooded coveralls, gloves, and foot coverings also 
should be used.  NIOSH recommends against wearing standard firefighter turnout gear into 
potentially contaminated areas when responding to reports involving biological agents. 
 

4.2.2 Decontamination of Personal Protective Equipment 
 
The decontamination of protective equipment and clothing is an important precaution to ensure 
any particles that might have settled on the outside of protective equipment are removed before 
taking off gear.  Decontamination sequences currently used for hazardous material emergencies 
should be used as appropriate for the level of protection employed.  Equipment can be 
decontaminated using soap and water, and a 0.5% to 0.10% solution of hypochlorite solution 
(one part house bleach to 9 parts water) can be used as appropriate or if gear had any visible 
contamination.  After completing decontamination, personnel should shower using copious 
amounts of soap and water. 
 
 
4.3 Anthrax  
 
Anthrax is a serious disease listed by the CDC as a Category A agent.  It is caused by exposure 
to the bacteria Bacillis anthrasis in the shape of a spore.  A bacterium is a very small organism 
made up of one cell.  A spore is a cell that is dormant but may come to life with the right 
conditions.  There are three types of anthrax: 
 

• Skin (cutaneous) 
• Lungs (inhalation) 
• Digestive (gastrointestinal)  

 
Anthrax is not known to spread from one person to another.  Humans can become infected with 
anthrax by handling products from infected animals or by inhaling anthrax spores from infected 
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animal products.  Humans can also become infected with gastrointestinal anthrax by eating 
undercooked meat from infected animals.  People can spread the disease by carrying the spores 
in their clothing, shoes, on the skin or in their hair. 
 
As a terrorist weapon, anthrax poses the greatest threat for emergency first responder and 
Incident Command.  Anthrax has been deliberately spread through postal letters.  In such an 
event, widespread concern and potential for infection is high. 
 
Further information can be found in the CDC fact sheet in Section 6.1.2. 
 

4.3.1 Response to an Anthrax Event 
 
If the initial report is of a letter/container with an unknown substance, refer to Section 5 of the 
policy for proper response.  
 
For the selection of proper personal protective equipment, refer to Section 4.2. 
 
Reports of an anthrax event may come from someone receiving a suspicious letter or package 
with a white powder, an articulated threat from terrorist activity reporting such a device, or by 
member(s) of the public complaining of unusual symptoms.  In any situation it is important that 
notification be made immediately to the local law enforcement agency and the county public 
health officer.  Those taking the call, or a Dispatch Center should obtain the following 
information: 
 

• Description of the package involved 
• Location of suspected source, type of building and occupancy 
• Safe route of approach 
• Reports of any injuries or symptoms if present 
• Other suspicious behavior 
• Name of reporting party and call-back number 

 
For a suspicious package found in the field, follow the guidance in Section 5 of the policy.  At no 
time should law enforcement or other personnel without proper chemical protective clothing and 
training attempt to sample or further identify an unknown powder.   
 

4.3.2 Confirmation of Suspected Anthrax Poisoning 
 
Anthrax poisoning does not exhibit immediate symptoms of illness.  Symptoms can appear 
within 7 days of coming into contact with the bacterium for all three types of anthrax.  For 
inhalation anthrax, symptoms can appear within a week or up to 42 days to appear. 
 
The symptoms of anthrax are different depending on the type of the disease: 
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• Cutaneous:  The first symptom is a small sore that develops into a blister.  The blister 
then develops into a skin ulcer with a black area in the center.  The sore, blister and ulcer 
do not hurt 
 

• Gastrointestinal:  The first symptoms are nausea, loss of appetite, bloody diarrhea, and 
fever, followed by bad stomach pain 

 
 

• Inhalation:  The first symptoms of inhalation anthrax are like cold or flu symptoms and 
can include a sore throat, mild fever and muscle aches.  Later symptoms include cough, 
chest discomfort, shortness of breath, tiredness and muscle aches 

 

4.3.3 Treatment of Anthrax Poisoning 
 
In most cases, early treatment with antibiotics can cure cutaneous (skin) anthrax.  Even if 
untreated, 80 percent of people infected with cutaneous anthrax do not die.  Gastrointestinal 
anthrax is more serious because between one-fourth and more than half of cases lead to death.  
Inhalation anthrax is much more severe.  With the postal letter attacks of 2001, about half of 
inhalation exposures ended in death. 

4.3.4 Risk Communication 
 
Whether an anthrax emergency is actual or not, information given to the public must be accurate 
and timely.  Disinformation and the spread of rumor and fear can be part of a terrorist related 
activity.  The Public Health Officer should work with County and local Public Information 
Officers and Emergency Medical Services to ensure correct information is given.  If necessary, a 
Joint Information Center can be established for multi-jurisdiction coordination. 
 
 
4.4 Ricin 
 
Ricin is listed by the CDC as a Category A agent.  Ricin is derived from seeds of the castor bean.  
As a bio-terror weapon it is simple to manufacture and can be as lethal as anthrax. It has not been 
deemed as high a threat as the latter due to a larger amount required to have the same wide-
spread effects of an anthrax attack.  On the individual toxicological level however, a small 
exposure amount can be lethal.  It has been used in postal letter attacks similar to anthrax reports 
and response should be similar to an anthrax or unknown/suspicious response.  
 
Ricin can be in the form of a powder, a mist, or a pellet.  It can be dissolved in water or weak 
acid.  It is generally stable, but can be inactivated by temperatures over 80° C. 
 
Further information can be found in the CDC Ricin Fact Sheet, attachment 6.1.16. 
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4.4.1 Response to a Ricin Event 
 
If the initial report is of a letter/container with an unknown substance, refer to Section 5 of the 
policy for proper response.  
 
For the selection of proper personal protective equipment, refer to Section 4.2.  
 
Reports of a ricin event may come from someone receiving a suspicious letter or package with a 
white powder, liquid or pellet(s), an articulated threat from terrorist activity reporting such a 
device, or by member(s) of the public complaining of unusual symptoms. Unlike anthrax, ricin 
can create adverse health effects in a short period of time.  In any situation it is important that 
notification be made immediately to the local law enforcement agency and the county public 
health officer.  Those taking the call, or a Dispatch Center should obtain the following 
information: 
 

• Description of the package involved 
• Location of suspected source, type of building and occupancy 
• Safe route of approach 
• Reports of any injuries or symptoms if present 
• Other suspicious behavior 
• Name of reporting party and call-back number 

 
A ricin release or poisoning can be classified as a crime scene.  The Incident Commander shall 
contact the Federal Bureau of Investigation (FBI) for further guidance and instruction.  Initial 
entry into a potentially ricin contaminated area may be to gather evidence.  The Incident 
Commander and the Hazardous Materials Group Supervisor shall coordinate any such activity 
with the FBI. 
 
Exposure can occur by any of the four routes of entry but is primarily an inhalation and ingestion 
hazard.  First Responders shall deal with the material only after proper zone control and Incident 
Command has been established.  

4.4.2 Confirmation of Suspected Ricin Poisoning 
 
If it is suspected people have inhaled ricin, a potential clue would be a large number of people 
who have been in be close contact (such as a mass transit system, hospital or shopping mall) 
exhibiting the same symptoms in a short period of time.  These symptoms can include fever, 
cough and excess fluid in the lungs.  This could be followed by severe breathing problems and 
possibly death.  There is no widely available field-level medical test to confirm ricin exposure. 
 
In situations where the dissemination of ricin is suspected, preliminary environmental testing by 
public health may detect ricin in powders or materials released into the immediate environment.  
Persons occupying such areas may initially be observed for signs of ricin poisoning. 
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4.4.3 Treatment of Exposure to Ricin 
 
Giving victims supportive medical care to minimize the effects of the poisoning treats 
symptomatic ricin poisoning.  Type of supportive medical care would depend on several factors, 
such as the route by which victims were poisoned (inhalation, ingestion, or skin or eye 
exposure).  Care can include assistance with breathing, giving intravenous fluids, symptomatic 
medication for conditions such as seizures and low blood pressure, flushing the stomach with 
activated charcoal for recent ricin ingestion, or washing eyes with water if eyes are irritated. 
 
Upon identification of persons possibly exhibiting signs of ricin poisoning, emergency medical 
services and the local hospital emergency room should be notified immediately.  Those 
exhibiting symptoms of exposure as discussed above shall be decontaminated through the 
decontamination corridor before coming into contact with emergency transports services and 
personnel. 

4.4.4 Public Information 
 
Whether a ricin emergency is actual or not, information given to the public must be accurate and 
timely.  Disinformation and the spread of rumor and fear can be part of a terrorist related 
activity.  The Public Health Officer should work with County and local Public Information 
Officers and Emergency Medical Services to ensure correct information is presented.  
 
 
4.5 Botulism 
 
Botulism is a naturally occurring poison from the bacterium C botulinum.  Although generally 
associated as a type of food poisoning, it has been weaponized in the past and can be used as a 
terrorist weapon if distributed as a misting or aerosol agent 
Relying on an aerosolized bioterrorism weapon is difficult to do so, and not an effective manner 
to spread the disease. 
 
The bacterium can be found in the soil, and it can be easy to create a botulism toxin, but creating 
one that causes illness in humans is more difficult.  In the right form, botulism is a severe nerve 
toxin that can lead to respiratory failure and paralysis.   
 
An outbreak of botulism or a series of people complaining of botulism-like symptoms may not 
be the result of a terrorist attack, but possibly from a contaminated commercial food source.  If 
emergency responders do suspect such a situation, a public health emergency may exist.  The 
County Public Health Officer should be contacted immediately.6 

4.5.1 Response to a Botulism event 
 
                                                

6 Centers for Disease Control and Prevention:  Botulism in the United States, 1899-1996.  
Handbook for Epidemiologists, Clinicians, and Laboratory Workers, Atlanta, GA. Centers for 
Disease Control and Prevention, 1998, pg. 14. 
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If the initial report is of a letter/container with an unknown substance, refer to Section 5 of this 
plan for proper response. 
 
For the selection of proper personal protective equipment, refer to Section 4.2. 
 
Response and identification of a botulism event may be difficult for the Emergency Responder in 
the field.  Unless an articulated threat of intentional contamination has been made, symptoms 
exhibited in humans may not be enough to properly identify the disease.  Further action and 
identification is going to the responsibility of county public health officer in order to allow for 
proper sample collection and laboratory analysis. 
 
Report of a botulism event may come from someone reporting an unusual or not-expected mist 
or aerosol release, notification from terrorist activity reporting the release of a botulism toxin, or 
by member(s) of the public complaining of unusual symptoms.  Like anthrax, botulism takes 
time to exhibit symptoms in those exposed.  In any situation it is important that notification be 
made immediately to the local law enforcement agency and the county public health officer.  
Those taking the call, or a Dispatch Center should obtain the following information: 
 

• Description of a package, device, or material otherwise involved 
• Location of suspected contamination, type of building and occupancy 
• Safe route of approach 
• Reports of any injuries or symptoms if present  
• Other suspicious behavior 
• Name of reporting party and call-back number 

 
An intentional botulism release or poisoning can be classified as a crime scene.  The Incident 
Commander shall contact the Federal Bureau of Investigation (FBI) for further guidance and 
instruction.  Initial entry into a potentially botulism-contaminated area may be to gather 
evidence.  The Incident Commander and the Hazardous Materials Group Supervisor shall 
coordinate any such activity with the FBI. 
 
Exposure can occur by any of the four routes of entry but is primarily an inhalation and ingestion 
hazard.  Minute quantities acquired by ingestion, inhalation or by absorption through the eye or a 
break in the skin can cause severe health effects and death.7  First Responders shall deal with the 
material only after proper zone control and Incident Command has been established. 
 

4.5.2 Confirmation of a suspected Botulism event 
 
Actual confirmation of a botulism event may not come until proper laboratory results have been 
received.  If there has been a delay between the time of exposure, symptoms showing themselves 
and reports made to emergency responders, symptoms in those exposed may be observed in the 
field.  These symptoms include: 
 
                                                

7 Botulism in the United States, pg. 15. 
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• Double or blurred vision 
• Slurred speech 
• Trouble swallowing 
• Overall muscle weakness 

 
Left untreated, symptoms can progress to paralysis.  Death is caused by respiratory failure.  
Botulism is specifically dangerous to the elderly and to infants. 
 

4.5.3 Treatment of exposure to Botulism 
 
There is no pre-exposure treatment or field treatment for botulism exposure.  If diagnosed early 
however, botulism can sometimes by managed by induced vomiting, which helps purge the toxin 
from the body before it can be fully absorbed.  An antitoxin serum is available and is quite 
effective.  However, full recovery from botulism exposure can take weeks or months of intensive 
medical care.  Full recovery may take years. 
 
The botulism bacterium outside of a host can be destroyed with the use of common cleaners.  
The botulism toxin can be destroyed with a strong caustic solution such as sodium hydroxide. 
The bacterium itself is destroyed by a 1:10 dilution of household bleach.  In both cases, contact 
must be for 15-20 minutes to ensure destruction of the toxin and/or the bacterium.8 
 

4.5.4 Public Information 
 
Whether a botulism emergency is actual or not, information given to the public must be accurate 
and timely.  Disinformation and the spread of rumor and fear can be part of a terrorist related 
activity.  The Public Health Officer should work with County and local Public Information 
Officers and Emergency Medical Services to ensure correct information is presented.  An 
example of information that can be presented is found in Section 6.1.22, Botulism Contamination 
Extended and Short Messages. 
 
 
4.6 Plague 
 
Plague is a disease caused by the bacterium Yersinia pestis.  It is generally associated with 
rodents and their fleas.  It can be found in many parts of the world, including the Western United 
States.  Since it occurs in nature, it is not difficult to culture and weaponize, but like botulism it 
is still difficult to effectively manufacture as a weapon and properly disseminate. The Yersinia 
Pestis bacterium causes both bubonic and pneumonic plague.  However, inhalation of 
aerosolized plague will cause pneumonic plague since it infects the lungs.  As the disease has to 
be aerosolized to be an effective weapon, a terrorist attack with plague bacterium will cause 
pneumonic plague, not bubonic plague. 
 
                                                

8 Botulism in the United States, pg. 15. 
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The aerosolized plague bacterium could cause cases of plague that infect and affect the lungs 
(pneumonic plague).  One to six days after being infected with the plague, a victim will develop 
pneumonic plague.  Unlike many other bioweapons, plague can then spread from one victim (or 
host) to another.  This makes plague a more significant concern than other bioweapons.  
Infection from one host to another may allow plague to spread over a much larger area than the 
other bioweapons listed in this Section. 
 

4.6.1 Response to a Plague Event 
 
If the initial report is of a letter/container with an unknown substance, refer to Section 5 of this 
plan for proper response. 
 
For the selection of proper personal protective equipment, refer to Section 4.2. 
 
Outbreaks of naturally occurring plague do occur, but are well documented and treated.  In most 
cases, the naturally occurring form is bubonic plague since this is transmitted by the bite of 
infected fleas or infected material through a break in the skin. In this situation, the county public 
health officer will be aware of the situation and take the usual precautionary measures. 
 
Like all biohazards, response and identification of a plague event may be difficult for the 
emergency responder in the field.  Unless an articulated threat of intentional contamination has 
been made, symptoms exhibited in humans may not be enough to properly identify the disease.  
Further action and identification is the responsibility of the County Public Health Officer in order 
to allow for proper sample collection and laboratory analysis. 
 
Report of a plague event may come from someone reporting an unusual or not-expected mist or 
aerosol release, notification from terrorist activity reporting the release of pneumonic plague 
bacterium, or by member(s) of the public complaining of unusual symptoms.  Like anthrax, 
plague takes time to exhibit symptoms in those exposed.  Unlike anthrax, plague may spread 
faster and further due to being passed from one host to another.  In any situation it is important 
notification be made immediately to the local law enforcement agency and the county public 
health officer.  Those taking the call, or a Dispatch Center should obtain the following 
information: 
 

• Description of a package, device, or material otherwise involved 
• Location of suspected contamination, type of building and occupancy 
• Safe route of approach 
• Reports of any injuries or symptoms if present  
• Other suspicious behavior 
• Name of reporting party and call-back number 

 
An intentional pneumonic plague release can be classified as a crime scene.  The Incident 
Commander shall contact the Federal Bureau of Investigation (FBI) for further guidance and 
instruction.  Initial entry into a potentially plague-contaminated area may be to gather evidence.  
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The Incident Commander, the Hazardous Materials Response Team, and the Hazardous 
Materials Group Supervisor shall coordinate any such activity with the FBI. 
 

4.6.2 Confirmation of a Suspected Plague Event 
 
Due to the one to six-day delay between infection and exhibition of symptoms, it will be difficult 
to positively identify the actual release of pneumonic plague.   Unless a suspected source is 
identified or an articulated threat has been made, actual confirmation will have to wait for the 
return of laboratory results. 
 
For emergency responders who may come in contact with plague victims there are observable 
symptoms.  These include fever, weakness, and rapidly developing pneumonia with shortness of 
breath, chest pain, cough, and sometimes bloody or watery sputum.  Nausea, vomiting, and 
abdominal pain may also occur.  Without early treatment, pneumonic plague usually leads to 
respiratory failure, shock, and rapid death. 
 

4.6.3 Treatment of Exposure to Plague 
 
Plague can be treated quite easily compared to other diseases such as botulism.  Antibiotics 
should be given within 24 hours of the onset of symptoms.  Different types of antibiotics can be 
effective.  Early in the response to a bioterrorism attack, these drugs would be tested to 
determine which is most effective against the particular type of plague used. 

4.6.4 Risk Communication 
 
Whether a plague emergency is actual or not, information given to the public must be accurate 
and timely.  Disinformation and the spread of rumor and fear can be part of a terrorist related 
activity.  The Public Health Officer should work with county and local Public Information 
Officers and Emergency Medical Services to ensure correct information is presented. 
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SECTION 5:    UNKNOWN/SUSPICIOUS LETTERS OR CONTAINERS 
 
A large number of potentially suspicious letters and packages continue to be reported to federal, 
state, and local law enforcement and emergency response agencies nationwide.  In some 
instances these letters or packages may include powders, liquids, or other materials.  County 
response agencies should be aware of the potential for small-scale exposure such as potentially 
found in letters and containers, which could result from material contained in threatening or 
suspicious packages. 
 
The First On-Scene Responder and the Incident Command can use the following five types of 
scenarios to respond to reports of letters/containers with unknown powders (or suspected terrorist 
chemicals) or for those complaining of adverse reactions to a possible release of a chemical.9  
Personal protective equipment shall be used as recommended in Section 4.2. 
 
 
5.1 Letter/Container with unknown powder-like substance and threatening 

communication (with or without illness) 
 
Since there is an articulated threat, it is likely the substance was intentionally introduced into the 
package in an effort to validate that threat.  An articulated threat itself (with or without the 
presence of a suspicious substance) is a federal crime and may also constitute a violation under 
state and local statutes.  The local Federal Bureau of Investigation (FBI) Weapons of Mass 
Destruction (WMD) Coordinator and/or FBI Joint Terrorism Task Force (JTTF), local 
Hazardous Materials Response Teams and the San Joaquin County Public Health Department 
should be notified.  
 

5.1.1 Incident Command 
 
The appropriate authority as discussed in Section 1.4 of this Response Plan will assume incident 
Command.  It is the responsibility of the Incident Commander to establish the Incident 
Command System and ensure notifications of the above-mentioned responders have been made 
or will be made.  As the referenced agencies arrive, the IC can evolve into a Unified Command if 
necessary.  

                                                
9 Guidance of Initial Responses to a Suspicious Letter/Container with a Potential 

Biological Threat, FBI, DHS, HHS/CDC Coordinated Document, November 2, 2004.  
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5.1.2 Assessment and Response 
 
At this stage, and later again as necessary, the FBI will conduct a timely WMD threat assessment 
with local law enforcement, fire and Joint Hazardous Materials Response Team personnel.  This 
process utilizes coordination from FBI Headquarters elements to conduct an initial assessment of 
the credibility of the threat and provide technical support to responders who are on-scene.  In 
coordination with recommendations from the threat assessment process and the IC/Unified 
Command on-scene, trained Hazardous Materials Response Team personnel should screen 
evidence for the presence of chemicals and radiological material and double-bag in clear sealed 
bags (where possible), consistent with chain-of-custody requirements.  Before packaging, and 
when possible, photographs of the letter or container should be taken, and relevant information 
be documented. 
 
Under no circumstances should an unprotected responder, such as a law enforcement officer, 
attempt to package an unknown substance. 
 
If the incident involves an unopened container such as a box, a certified bomb 
technician/explosives ordinance disposal team should evaluate it.  Once evaluated, Hazardous 
Materials Response Team members can handle the container.  The Joint Team for must also 
evaluate any letters or packages radiological and chemicals hazards before being released to law 
enforcement personnel for transport. 
 
The FBI, or the responding law enforcement agency, will ensure a certified HAZMAT team has 
performed necessary field safety screening before transporting to an appropriate laboratory.  This 
field safety screening should be clearly documented and limited to screening for pH (for liquids), 
radioactivity, volatile organic compounds, flammable materials, and oxidizing agents.  The 
appropriate laboratory will only perform definitive analysis. 
 
A chain-of-custody form must be initiated along with an incident report.  The FBI will then 
coordinate delivery of the evidence to the designated Laboratory Response Network (LRN) 
laboratory for further testing and analysis. 
 
 
5.2 Letter/Container with a threat but no visible powder or substance present 
 
Merely threatening the use of a chemical or biological agent is a violation of federal law and will 
require further investigation.  As in section 4.1 above, all of the responders should be notified.  
Although no powder may be visible to the eye, there could be trace amounts of material present 
that could represent a health risk and also provide forensic evidence required for further 
investigation and prosecution.   
 
Therefore, the guidance in section 4.1 above also applies to responses to a letter/container 
containing a threat with no visible powder or substance. 
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5.3 Letter/Container with unknown powder, no articulated threat, and no illness 
 
As there is no threat and no one is ill, it must be determined if there is a logical explanation for 
the presence of this substance.  An example would be the Office of Emergency Services 
receiving notification of a large mailing of aspirin samples.  If a reasonable and defendable 
explanation can be given as to the source of the substance, there is not articulated threat, and that 
no one is ill, then no further actions are required. 
 
If a reasonable source cannot be determined or there is any uncertainty, the steps in section 4.1 
shall be followed.  
 
 
5.4 Letter/Container with no visible powder, no threat, but recipients are ill 
 
This situation has the most potential for problems and confusion.  Those who come into contact 
with anthrax or other biological pathogens/toxins may not immediately appear symptomatic.  
Although no powder or substance may be available to be collected for testing, county public 
health may decide to use clinical samples from potentially exposed individuals. 
 
Under these circumstances it may be difficult to determine if a letter/container is actually 
associated with the illness.  As there is no specific threat to investigate, this is a county public 
health issue and medical issue.  It is still potentially a criminal act so law enforcement would be 
involved as well. 
 
Initial notifications will be the same as section 4.1.  County public health shall take the primary 
response role.  The main concern will be the treatment and well being of the recipient(s), but 
public health and law enforcement should maintain close contact. 
 
Depending on the scale and nature of the incident, if Health and Human Services (HHS) and the 
Center for Disease Control (CDC) are notified, they will maintain close contact and coordinate 
with the Department of Homeland Security (DHS).  If a potential criminal connection is 
identified, the FBI will conduct an initial threat assessment and initiate appropriate actions and 
notifications as per section 4.1. 
 
5.5 Letter/Container arrives with no powder, no threat, the recipient is not ill, but the 

recipient is concerned about the package 
 
In this situation, no local law enforcement or hazardous materials response is required.  
However, if other threat indicators are present such as excess postage, misspelled names, unusual 
odors/colors etc., law enforcement and the United States Postal Inspection Service should be 
notified to evaluate for potential hazards.  If the assessment determines the letter/container is 
suspicious, then steps listed in section 4.1 shall be followed. 
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SECTION 6:    Attachments 

6.1.1 CDC Procedures for Collecting Environmental Samples for Culturing Anthrax 
 
Revised April 2002 

Preface�:  Environmental sampling to determine the presence of Bacillus anthracis spores in 
indoor environments is an important tool for assessing risk for exposure. Environmental 
sampling can also be used to determine the extent and degree of contamination, to support 
decisions regarding the need for medical treatment or cleanup, and to provide guidance regarding 
when cleanup is adequate to permit re-entry into an area. 

The decision to collect environmental samples for culturing B. anthracis should be made by 
industrial hygienists and other experts familiar with the organism and the sampling 
methodologies described in this document. Representatives from laboratories, as well as local, 
state, and federal agencies, should be consulted during the decision-making process. The 
decision to sample should be based on the extent and location of any suspected contamination, 
the potential for the contaminant to migrate, and the activity for which the facility is used. 

Currently, no occupational or environmental exposure standards exist for B. anthracis spores. In 
addition, there are presently no validated sampling and analytical methods specifically for B. 
anthracis in environmental samples. Data are lacking on collection efficiency of the sample 
collection media (swabs, wipes, filters, etc.) for typical porous and non-porous surfaces 
encountered in indoor environments (e.g., furniture, carpet, letters, clothing, ventilation system 
filters). The effect of varying concentrations of B. anthracis-containing particles and dust loading 
on sampling efficiency has not been studied. Further, the recovery efficiency of the analytical 
methods (efficiency of removal of B. anthracis spores from the sample collection media) has not 
been adequately evaluated and limits of detection have not been established. 

Culture with positive identification of B. anthracis (CDC culture method) is the confirmatory test 
for environmental samples.1 The methods described in this document are believed to be more 
sensitive than the available hand-held rapid-assay devices for the detection of B. anthracis. At 
the present time, PCR- or immune-based assays for B. anthracis should not be used alone but 
should be confirmed with samples analyzed by culture methods to make public health decisions. 

This guidance document is based on the experience of CDC field investigators and laboratorians 
during the recent anthrax response investigations and experience with environmental monitoring 
for other contaminants in indoor environments. This document will be revised and updated as 
new information becomes available. Further research is needed to clarify the sensitivity of the 
sampling and analytical methods for known or suspected B. anthracis. 

Plan for Investigating B. anthracis Environmental Contamination�:  Several components are 
essential for the implementation of a successful sampling strategy during a B. anthracis 
investigation. Key components include properly trained personnel, suitable sample media and 
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supplies, appropriate safety policies, and thorough record keeping/documentation procedures. 
Potentially contaminated areas should be secured to prevent cross-contamination and re-
aerosolization of B. anthracis spores. 

Training :  �The use of experienced investigators to conduct environmental sampling will provide 
the greatest probability of locating and identifying B. anthracis spores, if present. Personnel 
should be properly trained in the appropriate disciplines necessary for sample collection, 
including sampling methods, knowledge of building systems, dissemination pathways, aerosol-
generating procedures/equipment, use of personal protective equipment (PPE), safety, and 
decontamination methods. 

Safety�:  All personnel who enter the contaminated area must follow the safety and infection 
control plan developed for that particular site. Information regarding PPE for investigators can be 
found in the CDC Advisory document “Protecting Investigators Performing Environmental 
Sampling for Bacillus anthracis: Personal Protective Equipment”. 

Safety considerations are imperative not only for investigators but for the general public. 
Depending on the size of the area involved, the types of surfaces potentially contaminated, and 
the extent of contamination, it may be necessary to isolate and control access to the contaminated 
area to prevent the spread of contamination through the movement of people or equipment. 
When selecting sampling equipment, consideration should be given to whether the equipment 
can be effectively decontaminated or whether it must be properly disposed of after use. 

Record Keeping/Documentation:  �Comprehensive documentation of sampling procedures is 
required. Detailed notes should be kept to document the methodology used to create sampling 
strategies and sample collection. At a minimum, the following information should be recorded: 
the discrete sample number or identifier, sample location, type of sample, time and date of 
sample collection, name of person collecting sample, room description, ventilation factors (e.g., 
heating, ventilating, and air-conditioning [HVAC] system on or off), and other pertinent 
information. Taking photographs and/or obtaining a floor plan to document sample locations and 
results are also helpful. Comprehensive sample records often prove useful to help interpret 
analytical sample results and to fully evaluate potential risk. Chain-of-custody procedures should 
be followed and documented as designated by local or state health laboratory reporting 
requirements. A written report of sample results should be obtained from the laboratory and 
should include a detailed description of the analytical procedures and any deviations from these 
procedures that may have occurred. 

Sampling Strategy�:  To design a credible sampling strategy, the investigator must decide what 
question the data are intended to answer. Defining the goal of a sampling survey is essential to 
capturing data that are scientifically meaningful and therefore useful in the decision-making 
process of an investigation. Once the goal of the sampling is adequately defined, an appropriate 
sampling strategy can be developed and implemented. 

Before sampling is begun, the building’s engineer/HVAC facility manager should be consulted 
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on the design and operation of the HVAC system(s) to assess airflow patterns and determine 
which components (fans, filters, ductwork, etc.) serve a given area. Since most buildings 
recirculate air through ducted returns or ceiling plenums to other locations in the building, 
shutting down the ventilation system serving the contaminated area may be necessary to avoid 
dispersing B. anthracis spores. This issue should be discussed with the HVAC engineer with 
specific attention to some areas, such as computer network areas, which require constant 
ventilation (cooling) to prevent heat damage to critical systems. 

The sampling method and number of samples collected will be influenced by the circumstances 
of the potential contamination. A sufficient number of samples must be taken to increase the 
probability that the sampling is representative of the extent of contamination. Obtaining samples 
from additional locations at varying heights within the area of interest may provide more specific 
information on the source and dispersion of the contamination. In an initial investigation where 
there has been a known or suspected release of potentially contaminated material, the first 
priority should be to collect samples in locations that are near the suspected release source(s). If 
the aerosol containing B. anthracis spores has an aerodynamic size of less than 10 micrometers 
(µm), the particles will remain suspended in the air for extended periods of time (hours to days). 
In such cases, the spores can spread throughout an air space and into adjacent areas by following 
both localized (people walking by) and generalized (airflow from HVAC systems) airflow 
currents. In determining the extent of contamination, investigators should include coverage of 
areas along an anticipated contaminant pathway, i.e., those associated with air movement or dust 
collection, as well as activities that result in re-aerosolization or cross-contamination. In this 
case, the decision logic typically used in indoor environmental quality investigations of 
bioaerosols can be applied in identifying other important sampling locations. Spores can also be 
carried if they attach to clothing, shoes, or other objects; thus, more distant sampling may be 
needed. 

The types of sampling methods utilized in a sampling strategy may include the collection of 
bulk, surface, and/or air samples. Each sampling method has specific advantages in particular 
applications. Consultation with laboratory personnel is essential to determine the capabilities and 
analytical process of the laboratories involved. It may be necessary to utilize a combination of 
sampling methods to adequately characterize an environment. Those performing the sampling 
need to be cognizant of how their own activities or the sampling method itself could disturb the 
existing environment, and therefore alter the results. Additionally, field and media blank samples 
should be sent to the laboratory to determine if cross-contamination has occurred during sample 
collection. Field blanks should comprise at least ten percent of the total number of samples. 

Bulk Sampling:  �Bulk samples can help investigators characterize the presence of contamination 
on building materials such as carpeting, dust cakes on air filters, settled dust (e.g., rafter dusts), 
and office equipment. However, because extracting spores from bulk samples can pose exposure 
concerns for laboratory personnel, appropriate precautions (such as double-bagging of samples) 
should be taken to prevent secondary spreading of spores from contaminated bulk samples. If 
collected, these samples should be sent to at least a B level laboratory with biosafety level 3 
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(BSL-3) facilities and should be removed within a biological safety cabinet or glove box. It 
should be mentioned that some bulk samples pose additional challenges due to unpredictable 
recovery of spores. This limitation should be recognized when interpreting sampling results. 

Surface Sampling with Wipes or Swabs:  �Surface samples are collected by wiping or swabbing 
a moistened, absorptive medium across a non-porous surface. The absorptive media, wetting 
agent, and bags used to transport samples should be selected with input from the laboratory 
personnel who will be analyzing the samples so that collection procedures will be compatible 
with the laboratory’s analytical procedures. There are several absorptive media available, but 
non-cotton (rayon, polyester, etc.) wipes or swabs are preferred because of applied laboratory 
procedures. The collection media must be sterile and used with a sterile wetting agent such as 
sterile water, a sterile saline solution, or a sterile phosphate-buffered solution. Because of the 
small surface area of swabs, they are best utilized for smooth surfaces that do not have a large 
accumulation of dust. A larger surface area (>100 square centimeters [cm2]) can generally be 
sampled with wipe materials. 

Surface Samples Collected by High-Efficiency Particulate Air (HEPA) Vacuuming �:  
Collecting samples by vacuuming offers the advantages of covering large or dusty, non-porous 
surfaces and porous surfaces such as carpeting, ceiling tiles, ventilation systems filters, and cloth 
seats. Vacuum samples must be collected using only high-efficiency particulate air (HEPA) 
vacuum cleaners. Conventional home or industrial vacuum cleaners should not be used for 
sample collection because these vacuum cleaners can further disperse spores if filtration is 
insufficient. However, HEPA vacuum samples are not appropriate in sample locations where 
insufficient dust mass is collected. There are several methods for collecting vacuum samples. 
One option is to connect a Dust Collection Filter Sock (manufactured by Midwest Filtration 
Company, Fairfield, Ohio, or equivalent)2 to the inlet nozzle of a HEPA vacuum cleaner. A 
second option is to use micro-vacuuming techniques to collect a sample using personal sampling 
pumps or carbon vane pumps operating at a high flow rate and utilizing a suitable filter substrate 
contained in a closed-face, conductive sampling cassette to which a short section of plastic 
tubing cut at a 45° angle is added to the inlet. 

Air Samples�:  Air sampling is conducted in limited situations where a clear need exists to 
characterize the air concentration of B. anthracis spores. The concentration of spores in the air 
will probably decrease over time as the spores settle out or disperse. Air sampling may be of 
limited value in areas that are undisturbed or in which ventilation systems have continued to 
function, for long periods after a known or suspected release. Air sampling can be used to 
evaluate activities that may result in re-aerosolization of settled spores. 

Culturable air sampling can be done by a variety of methods, including the use of cascade 
impactors. Since B. anthracis spores are quite hardy, samples can also be collected using 
sampling pumps and filters (MCE, polytetrafluoroethylene, gelatin, etc.) placed inside sampling 
cassettes. To minimize sample loss, it is recommended that conductive sampling cassettes be 
used. (Additionally, the inside surfaces of the cassette can be rinsed to remove spores that may 
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have adhered to the surfaces and the rinse considered as part of the sample). 

Further information on air sampling for microorganisms can be found in the methods described 
in the American Industrial Hygiene Association (AIHA) Field Guide for the Determination of 
Biological Contaminants in Environmental Samples (Fairfax, VA, 1996) and the American 
Conference of Governmental Industrial Hygienists (ACGIH¨ ) Bioaerosols: Assessment and 
Control (Cincinnati, OH, 1999). 

Sample Packaging and Shipment�:  Environmental samples collected for the purpose of 
determining if B. anthracis spores are present should be considered “Infectious Substances.” As 
such, these samples must be packaged, labeled, marked, and shipped according to applicable 
federal and international regulations (Public Health Service, Department of Transportation, the 
United States Postal Service, and the International Civil Aviation Organization [as published by 
the International Air Transport Association, Dangerous Goods Regulation]). General information 
on sample packaging and shipping. 

It is the responsibility of the shipper to ensure correct identification, classification, packaging, 
labeling, marking, and documentation for all shipments of infectious substances. Investigators 
who will be handling and transporting infectious substances must receive training on these 
regulations prior to collecting samples for submission to an analytical laboratory. Chain-of-
custody procedures should be followed and documented. 

Sample Analysis:  �Due to the degree of complexity and safety required during B. anthracis 
analysis, samples should be analyzed at a facility that is part of the Laboratory Response 
Network for Bioterrorism (LRN), with adequate safety procedures in place. Additional 
information may be obtained at http://www.phppo.cdc.gov/nltn/pdf/LRN99.pdf. 

For example, swab samples collected for rule-out testing can be analyzed at an LRN Level A 
laboratory (generally a CLIA-certified clinical laboratory) using BSL-2 facilities and BSL-3 
safety practices. All other samples including bulks, wipes, air samples, or vacuum samples 
should be analyzed for B. anthracis at an appropriate LRN Level B or C laboratory using BSL-3 
facilities. In addition, all culture isolates that cannot be ruled out and are therefore presumptively 
positive should be referred to an LRN Level B or C laboratory for confirmatory testing. LRN 
personnel should be consulted when a sampling plan is designed and at subsequent stages of the 
investigation. 

Safety considerations for laboratory personnel involved with analytical processing of samples are 
paramount. Laboratory personnel must be adequately trained to handle infectious agents and 
must utilize proper procedures to reduce exposure during analysis. Additional information 
regarding safe laboratory practices and the Biosafety in Microbiological and Biomedical 
Laboratories (BMBL) 4th Edition. 

Sample Interpretation:  �A multidisciplinary team including field investigators, laboratory 
personnel, medical professionals, as well as local, state, and federal agency officials should 
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interpret analytical results. Inclusion of field investigators and laboratory personnel in the 
interpretation process will provide the best insight into sample collection and recovery. Since 
analytical methods are not fully validated for B. anthracis, investigators who review and 
interpret the results of environmental sampling must consider these limitations and use 
professional judgment in interpreting any positive or negative findings as well as quantitative or 
semi-quantitative results. 

Collecting Bulk Samples 

Some laboratories, including all Level A laboratories, cannot accept bulk samples due to 
safety concerns that arise during sample processing. Therefore, the receiving laboratory 
should be contacted before bulk samples are collected to determine whether such samples will 
be accepted. Bulk samples may include items such as sections of carpet, office equipment, 
supplies, vials of dust, or ventilation filters. 

• Maintain appropriate chain-of-custody documentation and procedures 

• Don sterile, non-powdered nitrile or vinyl examination gloves over the gloves that are part of 
standard PPE and clothing 

• Collect and bag the item; seal the bag 

• Label the bag and place in another unused, self-sealing bag (such as a Ziploc® bag or 
Whirlpak®) 

 Document the following items: 

• Discrete sample number or identifier 
 

• Sample location 
 

• Type of sample 
 

• Time and date of sample 
 

• Name of person collecting sample 
 

• Map of sample area 
 

6. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior 
to leaving the contaminated area. Typical household bleach sold in the United States contains 
approximately 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part 
household bleach to 9 parts water (a 1:10 dilution). Final solutions should be in a pH range of 6 
to 8. Clorox® bleach diluted 1:10 meets these requirements. When using other brands, one 
should confirm the buffering capacity and sodium hypochlorite concentrations. 
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7. Place the cleaned sealed bag in another unused self-sealing bag, and prepare for shipping 
according to applicable guidelines and regulations. 

To collect another sample, change gloves to prevent cross-contamination and repeat steps 1-6. 

8. Submit the samples to the laboratory for culture and/or other analyses (e.g., microscopy). 

9. Transport samples to the Level B or C laboratory at ambient temperature. 

Collecting Sterile Swab Samples (Qualitative or Quantitative) 

The following steps are used to collect samples for laboratory culture from small, non-porous 
surfaces or objects (keyboards, hard-to-reach areas within machinery, mail sorters, ventilation 
grilles, etc.). 

1. Maintain appropriate chain-of-custody documentation and procedures. 

2. Don sterile, non-powdered nitrile or vinyl examination gloves over the gloves that are part of 
standard PPE and clothing. 

3. Remove a sterile, non-cotton swab from the package. 

4. Moisten the swab with sterile water, sterile saline, or sterile phosphate-buffered saline (PBS) 
solution using aseptic technique to prevent cross-contamination. Note: check with the laboratory 
that will do the analysis to determine which type of swab and solution is preferred. 

5. Wipe the surface. Recommended wipe area is <100 cm2. Avoid letting the swab dry 
completely. Suggested sampling technique: make enough vertical S-strokes to cover the entire 
sample area. 

6. Place the sampled swab in a sterile conical vial, and cap the vial. 

7. Label the vial, and place it in a self-sealing bag (such as a Ziploc® bag or Whirlpak®, or 
similar). 

8. Document the following items: 

• Discrete sample number or identifier 
 

• Sample location 
 

• Type of sample 
 

• Time and date of sample 
 

• Name of person collecting sample 
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• Measured size of the area sampled 

 
• Map of sample area 

9. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior 
to leaving the contaminated area. Typical household bleach sold in the United States contains 
about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part 
household bleach to 9 parts water (a 1:10 dilution). Final solutions should be in a pH range of 6 
to 8. Clorox® bleach diluted 1:10 meets these requirements. When using other brands, one 
should confirm the buffering capacity and sodium hypochlorite concentrations. 

10. Place the cleaned sealed bag in another unused similar self-sealing bag. 

To collect another sample, change gloves to prevent cross-contamination and repeat steps 1-10. 

11. Prepare samples for shipping according to applicable guidelines and regulations and submit 
the samples to the laboratory for analysis 

12. Transport samples to the Level A or higher laboratory at ambient temperature. 

Collecting Sterile Surface Wipe Samples (Quantitative or Qualitative) 

For use on large, non-porous surfaces such as table tops, counters, desks, file cabinets, and 
non-carpeted floors. 

1. Maintain appropriate chain-of-custody documentation and procedures. 

2. Don sterile, non-powdered examination gloves over the gloves that are part of standard PPE. 

3. Remove a sterile 3" X 3" (or smaller) synthetic (non-cotton) gauze pad (gauze, Handi-Wipe®, 
sterile sponges) from package. 

4. Moisten the gauze with sterile water, sterile saline, or sterile PBS solution using aseptic 
technique to prevent cross-contamination. Note: check with the laboratory that will do the 
analysis to determine which gauze and solution is preferred. 

5. Wipe the surface. Recommended wipe area is approximately 1 square foot. Avoid letting the 
gauze pad dry completely. Suggested sampling technique: make enough vertical S-strokes to 
cover the entire sample area; fold the exposed side of the pad; make horizontal S-strokes over the 
same area. 

6. Place the sampled gauze in a sterile conical vial, and cap the vial. 

7. Label the vial, and place it in a self-sealing bag (Ziploc® bag, Whirlpak®, or similar). 
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8. Document the following items: 

• Discrete sample number or identifier 
 

• Sample location 
 

• Type of sample 
 

• Time and date of sample 
 

• Name of person collecting sample 
 

• Measured size of the area sampled 
 

• Map of sample area 

9. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior 
to leaving the contaminated area. Typical household bleach sold in the United States contains 
about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part 
household bleach to 9 parts water (a 1:10 dilution). Final solutions should be in a pH range of 6 
to 8. Clorox® bleach diluted 1:10 meets these requirements. When using other brands, one 
should confirm the buffering capacity and sodium hypochlorite concentrations. 

10. Place the cleaned sealed bag in another unused self-sealing bag. 

To collect another sample, repeat steps 1-9. Change gloves between samples. 

11. Prepare samples for shipping according to applicable guidelines and regulations and submit 
the samples to the laboratory for analysis. 

12. Transport samples to a Level B or C laboratory at ambient temperature. 

Collecting Samples with a HEPA Vacuum Cleaner 

The following steps should be used to collect samples for laboratory culture from large, porous 
or dusty, non-porous, dust/dirty surfaces such as carpeting, upper surface of ceiling tiles, 
ventilation systems, and papers. If the number of CFUs per gram of dust is desired, then pre-
weighed filter socks should be used. Alternatively, the mean filter weight of several socks could 
be used as a background, representative weight. 

1. Maintain appropriate chain-of-custody documentation and procedures. 

2. Don sterile, non-powdered nitrile or vinyl examination gloves over the gloves that are part of 
the standard PPE and clothing. 

3. Insert a cone-shaped Dust Collection Filter Sock manufactured by Midwest Filtration 
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Company, Fairfield, Ohio, or equivalent) into the vacuum cleaner nozzle. 

4. Fold the plastic sleeve over the outside of the nozzle, and secure it with an elastic band, or 
hold firmly in place using a gloved hand. 

5. HEPA-vacuum the surface. Note: 1-2 tablespoons of vacuumed debris are desired.�Technique: 
make one pass of the entire sampling area at a slow rate (12 inches per 5 seconds). 

6. After collecting the sample, remove the tape or elastic band and discard these items as 
contaminated waste. 

7. Remove the cone-shaped dust collection filter sock, and place it in a self-sealing bag (such as 
a Ziploc® bag or Whirlpak®), roll the filter, and place it in a sterile conical vial. 

8. Place the sample in a clean self-sealing bag and label it with a discrete identifier. 

9. Document the following items: 

• Discrete sample number or identifier 
 

• Sample location 
 

• Type of sample 
 

• Time and date of sample 
 

• Name of person collecting sample 
 

• Measured size of the area sampled 
 

• Map of sample area 

10. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior 
to leaving the contaminated area. Typical household bleach sold in the United States contains 
about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part 
household bleach to 9 parts water (a 1:10 dilution). Final solutions should be in a pH range of 6 
to 8. Clorox® bleach diluted 1:10 meets these requirements. When using other brands, one 
should confirm the buffering capacity and sodium hypochlorite concentrations. 

11. Place the cleaned sealed bag in another unused self-sealing bag. 

To collect another sample, wipe the nozzle with an alcohol wipe, change gloves, and repeat steps 
1-10. 

12. The use of alcohol wipes will physically remove contamination from the nozzle surface but 
will not sterilize the surface. 
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13. Prepare samples for shipping according to applicable guidelines and regulations and submit 
the samples to the laboratory for analysis. 

14. Transport samples to the Level B or C laboratory at ambient temperature. 

Collecting Air Samples�:  (See references for more detailed information) 

Air Cassettes�:  The sampling train consists of an air pump, Tygon® tubing, and a filter 
cassette (3-piece 37-mm cassette with a mixed cellulose ester membrane, 
polytetrafluoroethylene, or gelatin filter). The appendix below pertains to a mixed cellulose 
ester membrane (0.8 µm pore size). If gelatin filters are used, a modified procedure should be 
developed. 

1. Maintain appropriate chain-of-custody documentation and procedures. 

2. Calibrate the sampling train at 2 to 4 liters per minute. If a high volume sampler (similar to 
that used for asbestos sampling) is available, use it at the highest sample rate (which may be up 
to 16 liters per minute). 

3. Remove the cap from the cassette (retain this cap for use later), and collect the sample closed-
faced. Sampling time: as long as practical, generally a minimum of 6 to 8 hours at 2 to 4 liters 
per minute is suggested. Note: if gelatin filters are used, then an alternate sampling time and flow 
rate may be needed. (Consult manufacturers’ specifications). 

4. After the sample is collected, turn off pump, replace cap, and remove the filter cassette from 
the sampling train. Label the cassette sample, and place it in a clean self-sealing bag (Ziploc® 
bag, Whirlpak®, or similar). 

5. Document the following items: 

• Discrete sample number or identifier 
 

• Sample location 
 

• Type of sample 
 

• Time and date of sample 
 

• Name of person collecting sample 
 

• Map of sample area 
 

• Pump start time 
 

• Pump stop time 
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• Pump flow rate 

6. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior 
to leaving the contaminated area. Typical household bleach sold in the United States contains 
about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part 
household bleach to 9 parts water (a 1:10 dilution). Final solutions should be in a pH range of 6 
to 8. Clorox® bleach diluted 1:10 meets these requirements. When using other brands, one 
should confirm the buffering capacity and sodium hypochlorite concentrations. 

7. Place the cleaned sealed bag in another unused self-sealing bag. 

8. Submit the samples to the laboratory for analysis. 

To collect another sample, repeat steps 1-7. 

9. Prepare samples for shipping according to applicable guidelines and regulations and submit 
the samples to the laboratory for analysis. 

10. Transport samples to the Level B or C laboratory at ambient temperature. 

Collecting Air Samples�:  (See references for more detailed information) 

Impactors:  �There are many commercially available impactors. Before selecting a particular 
device, the investigator must consider the unique properties and specifications of the impactor 
(i.e., particle size cut points, operating flow rate, collection media) prior to making a 
determination that it is acceptable for its intended use. Impactors are primarily used in two 
ways: (1) using nutrient agar directly for culturable sample analysis, or (2) using filters for 
subsequent culture or spore analysis (counting, morphology, etc.). The appendix below 
pertains to impactors used with agar plates for culturable samples. If filter samples are used, 
an alternate procedure should be developed. 

Note: prior to initial sample collection, the impactors should be autoclaved. 

1. Maintain appropriate chain-of-custody documentation and procedures. 

2. Program sampler for the volume of air to be sampled and aseptically place an open tryptic soy 
agar (TSA) with 5% sheep blood plate in the sampler. (Note: specific milliliters of pre-prepared 
agar are required for plates used in some impactor samplers (i.e., Andersen N-6), check these 
requirements when ordering the amount of fill in your plates. 

3. Allow to run for the specified period of time. 

4. Collect the plates and cover. 

5. Seal plates with gas-permeable tape (i.e., masking tape). 
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6. Document the following items: 

• Discrete sample number or identifier 
 

• Sample location 
 

• Type of sample 
 

• Time and date of sample 
 

• Name of person collecting sample 
 

• Map of sample area 
 

• Pump start time 
 

• Pump stop time 
 

• Pump flow rate 

7. After the sample is collected, remove the plate and place it in a clean self-sealing bag 
(Ziploc® bag, Whirlpak®, or similar). 

8. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior 
to leaving the contaminated area. Typical household bleach sold in the United States contains 
about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part 
household bleach to 9 parts water (a 1:10 dilution). Final solutions should be in a pH range of 6 
to 8. Clorox® bleach diluted 1:10 meets these requirements. When using other brands, one 
should confirm the buffering capacity and sodium hypochlorite concentrations. 

9. Place the cleaned sealed bag in another unused self-sealing bag. 

10. Submit the samples to the laboratory for analysis. 

To collect another sample, wipe the impactor components with an alcohol wipe, change gloves, 
and repeat steps 1-9. The use of alcohol wipes will physically remove contamination from the 
nozzle surface but will not sterilize the surface. After sample collection is complete, each 
impactor should be properly decontaminated with a disinfection solution. The impactors should 
be autoclaved before use in an alternate site. 

11. Prepare samples for shipping according to applicable guidelines and regulations and submit 
the samples to the laboratory for analysis. 

12. Transport samples to the Level A laboratory at ambient temperature. 
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13. Maintain appropriate chain-of-custody documentation and procedures. 

-------------------------------------------------------------------------------- 

1.  Notice to Readers: Use of Onsite Technologies for Rapidly Assessing Environmental Bacillus 
anthracis Contamination on Surfaces in Buildings. MMWR 2001 Dec 7;50(48):1087. 

2.  A number of suggested commercial sources of materials are given in this document in an 
attempt to meet the practical needs of the readers. These are sources known to the authors. Their 
inclusion does not imply endorsement of the products by the U.S. Department of Health and 
Human Services (HHS), Agency for Toxic Substances and Disease Registry (ATSDR), Centers 
for Disease Control and Prevention (CDC), or National Institute for Occupational Safety and 
Health (NIOSH). It is recognized that equivalent products from other sources may be equally 
satisfactory. 
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6.1.2 Anthrax 
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Emergency Preparedness
and Response

Anthrax: What You Need To Know

What Is Anthrax?

Anthrax is a serious disease caused by Bacillus anthracis, a bacterium that forms spores. A bacterium is a very small organism made up of one

cell. Many bacteria can cause disease. A spore is a cell that is dormant (asleep) but may come to life with the right conditions.

There are three types of anthrax:

skin (cutaneous)
lungs (inhalation)
digestive (gastrointestinal)

How Do You Get It?

Anthrax is not known to spread from one person to another.

Anthrax from animals. Humans can become infected with anthrax by handling products from infected animals or by breathing in anthrax spores

from infected animal products (like wool, for example). People also can become infected with gastrointestinal anthrax by eating undercooked meat

from infected animals.

Anthrax as a weapon. Anthrax also can be used as a weapon. This happened in the United States in 2001. Anthrax was deliberately spread

through the postal system by sending letters with powder containing anthrax. This caused 22 cases of anthrax infection.

How Dangerous Is Anthrax?

The Centers for Disease Control and Prevention classifies agents with recognized bioterrorism potential into three priority areas (A, B and C).

Anthrax is classified as a Category A agent. Category A agents are those that:

pose the greatest possible threat for a bad effect on public health

may spread across a large area or need public awareness

need a great deal of planning to protect the public’s health

In most cases, early treatment with antibiotics can cure cutaneous anthrax. Even if untreated, 80 percent of people who become infected with

cutaneous anthrax do not die. Gastrointestinal anthrax is more serious because between one-fourth and more than half of cases lead to death.

Inhalation anthrax is much more severe. In 2001, about half of the cases of inhalation anthrax ended in death.

What Are the Symptoms?

The symptoms (warning signs) of anthrax are different depending on the type of the disease:

Cutaneous: The first symptom is a small sore that develops into a blister. The blister then develops into a skin ulcer with a black area in

the center. The sore, blister and ulcer do not hurt.

Gastrointestinal: The first symptoms are nausea, loss of appetite, bloody diarrhea, and fever, followed by bad stomach pain.

Inhalation: The first symptoms of inhalation anthrax are like cold or flu symptoms and can include a sore throat, mild fever and muscle

aches. Later symptoms include cough, chest discomfort, shortness of breath, tiredness and muscle aches. (Caution: Do not assume that

just because a person has cold or flu symptoms that they have inhalation anthrax.)

How Soon Do Infected People Get Sick?
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Centers for Disease Control and
Prevention   1600 Clifton Rd.
Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

Symptoms can appear within 7 days of coming in contact with the bacterium for all three types of anthrax. For inhalation anthrax, symptoms can

appear within a week or can take up to 42 days to appear.

How Is Anthrax Treated?

Antibiotics are used to treat all three types of anthrax. Early identification and treatment are important.

Prevention after exposure. Treatment is different for a person who is exposed to anthrax, but is not yet sick. Health-care providers will use

antibiotics (such as ciprofloxacin, levofloxacin, doxycycline, or penicillin) combined with the anthrax vaccine to prevent anthrax infection.

Treatment after infection. Treatment is usually a 60-day course of antibiotics. Success depends on the type of anthrax and how soon treatment

begins.

Can Anthrax Be Prevented?

Vaccination. There is a vaccine to prevent anthrax, but it is not yet available for the general public. Anyone who may be exposed to anthrax,

including certain members of the U.S. armed forces, laboratory workers, and workers who may enter or re-enter contaminated areas, may get the

vaccine. Also, in the event of an attack using anthrax as a weapon, people exposed would get the vaccine.

What Should I Do if I Think I Have Anthrax?

If you are showing symptoms of anthrax infection, call your health-care provider right away.

What Should I Do if I Think I Have Been Exposed to Anthrax?

Contact local law enforcement immediately if you think that you may have been exposed to anthrax. This includes being exposed to a suspicious

package or envelope that contains powder.

What Is CDC Doing To Prepare For a Possible Anthrax Attack?

CDC is working with state and local health authorities to prepare for an anthrax attack. Activities include:

Developing plans and procedures to respond to an attack using anthrax.

Training and equipping emergency response teams to help state and local governments control infection, gather samples, and perform

tests. Educating health-care providers, media, and the general public about what to do in the event of an attack.

Working closely with health departments, veterinarians, and laboratories to watch for suspected cases of anthrax. Developing a national

electronic database to track potential cases of anthrax.

Ensuring that there are enough safe laboratories for quickly testing of suspected anthrax cases.

Working with hospitals, laboratories, emergency response teams, and health-care providers to make sure they have the supplies they

need in case of an attack.

Page last reviewed: February 22, 2006

Page last updated: July 31, 2003

Content source: National Center for Environmental Health (NCEH) (http://www.cdc.gov/nceh/) /Agency for Toxic Substances and

Disease Registry (ATSDR) (http://www.atsdr.cdc.gov/) , Coordinating Center for Environmental Health and Injury Prevention (CCEHIP)

(http://www.cdc.gov/about/organization/ccehip.htm)
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6.1.3 Arsenic 

 
 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry

Division of Toxicology and Environmental Medicine ToxFAQsTM  August 2007

This fact sheet answers the most frequently asked health questions (FAQs) about arsenic.  For more
information, call the ATSDR Information Center at 1-800-232-4636.  This fact sheet is one in a series
of summaries about hazardous substances and their health effects.  It is important you understand this
information because this substance may harm you.  The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
chemicals are present.

HIGHLIGHTS:  Exposure to higher than average levels of arsenic occur mostly in
the workplace, near hazardous waste sites, or in areas with high natural levels.  At
high levels, inorganic arsenic can cause death.  Exposure to lower levels for a long
time can cause a discoloration of the skin and the appearance of small corns or
warts.  Arsenic has been found in at least 1,149 of the 1,684 National Priority List
sites identified by the Environmental Protection Agency (EPA).

What is arsenic?
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What happens to arsenic when it enters the
environment?
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How might I be exposed to arsenic?
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How can arsenic affect my health?
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ARSENIC
CAS # 7440-38-2
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Federal Recycling Program                         Printed on Recycled Paper

ToxFAQsTM Internet address is http://www.atsdr.cdc.gov/toxfaq.html

Where can I get more information?!!!"#$!%#$&!'()#$%*+'#(,!-#(+*-+!+.&!/0&(-1!)#$!2#3'-!4567+*(-&7!*(8!9'7&*7&
:&0'7+$1,!9';'7'#(!#)!2#3'-#<#01!*(8!=(;'$#(%&(+*<!>&8'-'(&,!?@AA!B<')+#(!:#*8!C=,!>*'<7+#D!"EFG,!/+<*(+*,!H/!FAFFFI!J.#(&K
?ELAAEGFGEM@F@,!"/NK!!OOAEMLLEM?OLI! !2#3"/P7!Q(+&$(&+!*88$&77!;'*!RRR!'7! .++DKSSTTTI*+78$I-8-I0#;S+#3)*UI.+%<I! !/249:
-*(!+&<<!1#5!T.&$&!+#!)'(8!#--5D*+'#(*<!*(8!&(;'$#(%&(+*<!.&*<+.!-<'('-7I!!2.&'$!7D&-'*<'7+7!-*(!$&-#0('V&,!&;*<5*+&,!*(8!+$&*+
'<<(&77&7!$&75<+'(0!)$#%!&3D#75$&!+#!.*V*$8#57!7567+*(-&7I!!W#5!-*(!*<7#!-#(+*-+!1#5$!-#%%5('+1!#$!7+*+&!.&*<+.!#$!&(;'$#(%&(+*<
U5*<'+1!8&D*$+%&(+! ')!1#5! .*;&!*(1!%#$&!U5&7+'#(7!#$!-#(-&$(7I
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How likely is arsenic to cause cancer?
4&;&$*<!7+58'&7!.*;&!7.#T(!+.*+! '(0&7+'#(!#)! '(#$0*('-
*$7&('-!-*(!'(-$&*7&!+.&!$'7X!#)!7X'(!-*(-&$!*(8!-*(-&$!'(!+.&
<';&$,!6<*88&$,!*(8!<5(07I!!Q(.*<*+'#(!#)!'(#$0*('-!*$7&('-!-*(
-*57&!'(-$&*7&8!$'7X!#)!<5(0!-*(-&$I!!2.&!9&D*$+%&(+!#)
Y&*<+.!*(8!Y5%*(!4&$;'-&7!Z9YY4[!*(8!+.&!=J/!.*;&
8&+&$%'(&8!+.*+!'(#$0*('-!*$7&('-!'7!*!X(#T(!.5%*(
-*$-'(#0&(I!!2.&!Q(+&$(*+'#(*<!/0&(-1!)#$!:&7&*$-.!#(
B*(-&$!ZQ/:B[!.*7!8&+&$%'(&8!+.*+!'(#$0*('-!*$7&('-!'7
-*$-'(#0&('-!+#!.5%*(7I

How can arsenic affect children?
2.&$&!'7!7#%&!&;'8&(-&!+.*+!<#(0E+&$%!&3D#75$&!+#!*$7&('-!'(
-.'<8$&(!%*1!$&75<+!'(!<#T&$!QP!7-#$&7I!!2.&$&!'7!*<7#!7#%&
&;'8&(-&!+.*+!&3D#75$&!+#!*$7&('-!'(!+.&!T#%6!*(8!&*$<1
-.'<8.##8!%*1!'(-$&*7&!%#$+*<'+1!'(!1#5(0!*85<+7I

2.&$&!'7!7#%&!&;'8&(-&!+.*+!'(.*<&8!#$!'(0&7+&8!*$7&('-!-*(
'(\5$&!D$&0(*(+!T#%&(!#$!+.&'$!5(6#$(!6*6'&7,!*<+.#50.!+.&
7+58'&7!*$&!(#+!8&)'('+';&I!!4+58'&7!'(!*('%*<7!7.#T!+.*+!<*$0&
8#7&7!#)!*$7&('-!+.*+!-*57&!'<<(&77!'(!D$&0(*(+!)&%*<&7,!-*(
*<7#!-*57&!<#T!6'$+.!T&'0.+,!)&+*<!%*<)#$%*+'#(7,!*(8!&;&(
)&+*<!8&*+.I! !/$7&('-! -*(! -$#77!+.&!D<*-&(+*!*(8! .*7!6&&(
)#5(8!'(!)&+*<!+'775&7I!!/$7&('-!'7!)#5(8!*+!<#T!<&;&<7!'(
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How can families reduce the risks of exposure to
arsenic?
!" Q)!1#5!57&!*$7&('-E+$&*+&8!T##8!'(!.#%&!D$#\&-+7,!1#5
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Is there a medical test to determine whether IÕve
been exposed to arsenic?
2.&$&!*$&!+&7+7!*;*'<*6<&!+#!%&*75$&!*$7&('-!'(!1#5$!6<##8,!5$'(&,
.*'$,!*(8!)'(0&$(*'<7I!!2.&!5$'(&!+&7+!'7!+.&!%#7+!$&<'*6<&!+&7+!)#$
*$7&('-!&3D#75$&!T'+.'(! +.&!<*7+! )&T!8*17I!2&7+7!#(! .*'$! *(8
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.&*<+.I

Has the federal government made recommendations
to protect human health?
2.&!=J/!.*7!7&+!<'%'+7!#(!+.&!*%#5(+!#)!*$7&('-!+.*+
'(857+$'*<!7#5$-&7!-*(!$&<&*7&!+#!+.&!&(;'$#(%&(+!*(8! .*7
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D&7+'-'8&7I!!=J/!.*7!7&+!*!<'%'+!#)!AIA?!D*$+7!D&$!%'<<'#(!ZDD%[
)#$!*$7&('-!'(!8$'(X'(0!T*+&$I
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/0&(-1!)#$!2#3'-!4567+*(-&7!*(8!9'7&*7&!:&0'7+$1!Z/249:[I
GAAOI!!2#3'-#<#0'-*<!J$#)'<&!)#$!/$7&('-!ZaD8*+&[I!!/+<*(+*,!H/K
aI4I!9&D*$+%&(+!#)!J56<'-!Y&*<+.!*(8!Y5%*(!4&$;'-&7,!J56<'-
Y&*<+.!4&$;'-&I
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Emergency Preparedness
and Response

Facts About Arsine
Interim Document

What arsine is

Arsine is a colorless, nonirritating toxic gas with a mild garlic odor. The odor can be detected only at levels greater than those
necessary to cause poisoning.
Arsine is formed when arsenic comes in contact with an acid.
Arsine is similar to a gas called stibine, which is formed when the metal antimony comes in contact with an acid. Stibine has health
effects similar to those of arsine, but it is not as widely available, and it has a much more noticeable odor (like rotten eggs).

Where arsine is found and how it  is used

Although arsine was investigated as a warfare agent during WWII, it was never used on the battlefield.
Arsine is most commonly used in the semiconductor and metals refining industries.

How you could be exposed to arsine

Most common reports of exposure to arsine have been after accidental formation of arsine in the workplace.
Inhalation (breathing in the gas) is the most likely route of exposure after arsine is released into the air.
Absorption into the body through the eyes and the skin has not been known to occur.
Arsine vapor is heavier than air, so it would be more likely to settle in low-lying areas.

How arsine works

The extent of poisoning caused by arsine depends on the amount of arsine to which a person has been exposed and on the length of
time of the exposure.
Depending on the intensity of exposure to arsine, symptoms may occur 2 to 24 hours after exposure. However, exposure to high doses
of arsine can be immediately fatal.
After arsine enters the bloodstream, it damages the red blood cells and leads to symptoms as a direct result of this damage.

Signs and symptoms of arsine exposure

At lower doses, people may not know they have been exposed to arsine, because it has no odor. At higher doses, a mild garlic odor has been
reported. Stibine, on the other hand, has a strong odor, so people will probably be aware that they may have been exposed to something. People
exposed to a low or moderate dose of arsine by inhalation may experience some or all of the following symptoms within 2 to 24 hours of exposure:

Weakness
Fatigue
Headache
Drowsiness
Confusion
Shortness of breath
Rapid breathing
Nausea, vomiting, and/or abdominal pain
Red or dark urine
Yellow skin and eyes (jaundice)
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Muscle cramps

Exposure to a large dose of arsine by any route may result in these additional health effects:

Loss of consciousness
Convulsions
Paralysis
Respiratory failure, possibly leading to death
Showing these signs and symptoms does not necessarily mean that a person has been exposed to arsine.

Long-term health effects of arsine exposure

Severely exposed people are not likely to survive. If people survive the initial exposure, long-term effects may include kidney damage, numbness
and pain in the extremities, and neuropsychological symptoms such as memory loss, confusion, and irritability.

How you can protect yourself, and what to do if you are exposed to arsine

Because no antidote exists for arsine exposure, the best thing to do is avoid it. First, get fresh air by leaving the area where the arsine
was released. Moving to an area with fresh air is a good way to reduce the possibility of death from exposure to arsine.

If the arsine release was outside, move away from the area where the arsine was released.
If the arsine release was indoors, get out of the building.

If you are near a release of arsine, emergency coordinators may tell you to either evacuate the area or to Òshelter in placeÓ inside a
building to avoid being exposed to the chemical. For more information on evacuation during a chemical emergency, see ÒFacts About
EvacuationÓ at http://emergency.cdc.gov/planning/evacuationfacts.asp (/planning/evacuationfacts.asp) . For more information on
sheltering in place during a chemical emergency, see ÒFacts About Sheltering in PlaceÓ at
http://emergency.cdc.gov/planning/Shelteringfacts.asp (/planning/Shelteringfacts.asp) .
If you think you may have been exposed to arsine, you should remove your clothing, rapidly wash your entire body with soap and
water, and get medical care as quickly as possible.
Removing your clothing:

Quickly take off clothing that may have arsine on it. Any clothing that has to be pulled over the head should be cut off the
body instead of pulled over the head.
If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the
clothing as quickly as possible.

Washing yourself:
As quickly as possible, wash any arsine from your skin with large amounts of soap and water. Washing with soap and
water will help protect people from any chemicals on their bodies.
If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear
contacts, remove them and put them with the contaminated clothing. Do not put the contacts back in your eyes (even if
they are not disposable contacts). If you wear eyeglasses, wash them with soap and water. You can put your eyeglasses
back on after you wash them.

Disposing of your clothes:
After you have washed yourself, place your clothing inside a plastic bag. Avoid touching contaminated areas of the
clothing. If you can't avoid touching contaminated areas, or you aren't sure where the contaminated areas are, wear rubber
gloves, turn the bag inside out and use it to pick up the clothing, or put the clothing in the bag using tongs, tool handles,
sticks, or similar objects. Anything that touches the contaminated clothing should also be placed in the bag. If you wear
contacts, put them in the plastic bag, too.
Seal the bag, and then seal that bag inside another plastic bag. Disposing of your clothing in this way will help protect you
and other people from any chemicals that might be on your clothes.
When the local or state health department or emergency personnel arrive, tell them what you did with your clothes. The
health department or emergency personnel will arrange for further disposal. Do not handle the plastic bags yourself.

For more information about cleaning your body and disposing of your clothes after a chemical release, see ÒChemical Agents: Facts
About Personal Cleaning and Disposal of Contaminated ClothingÓ at http://emergency.cdc.gov/planning/personalcleaningfacts.asp
(/planning/personalcleaningfacts.asp) .
Seek medical attention right away. Dial 911 and explain what has happened.

How arsine exposure is treated

Treatment consists of providing supportive medical care in a hospital setting. Blood transfusions and intravenous fluids (that is, fluids injected
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Muscle cramps

Exposure to a large dose of arsine by any route may result in these additional health effects:

Loss of consciousness

Convulsions

Paralysis

Respiratory failure, possibly leading to death

Showing these signs and symptoms does not necessarily mean that a person has been exposed to arsine.

Long-term health effects  of arsine exposure

Severely exposed people are not likely to survive. If people survive the initial exposure, long-term effects may include kidney damage, numbness

and pain in the extremities, and neuropsychological symptoms such as memory loss, confusion, and irritability.

How you can protect yourself, and what to do if you are exposed to arsine

Because no antidote exists for arsine exposure, the best thing to do is avoid it. First,  get fresh air by leaving the area where the arsine

was released. Moving to an area with fresh air is a good way to reduce the possibility of death from exposure to arsine.

If the arsine release was outside, move away from the area where the arsine was released.

If the arsine release was indoors, get out of the building.

If you are near a release of arsine, emergency coordinators may tell you to either evacuate the area or to “shelter in place” inside a

building to avoid being exposed to the chemical. For more information on evacuation during a chemical emergency, see “Facts About

Evacuation” at http://emergency.cdc.gov/planning/evacuationfacts.asp (/planning/evacuationfacts.asp) . For more information on

sheltering in place during a chemical emergency, see “Facts About Sheltering in Place” at

http://emergency.cdc.gov/planning/Shelteringfacts.asp (/planning/Shelteringfacts.asp) .

If you think you may have been exposed to arsine, you should remove your clothing, rapidly wash your entire body with soap and

water, and get medical care as quickly as possible.

Removing your clothing:
Quickly take off clothing that may have arsine on it. Any clothing that has to be pulled over the head should be cut off the

body instead of pulled over the head.

If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the

clothing as quickly as possible.

Washing yourself:
As quickly as possible, wash any arsine from your skin with large amounts of soap and water. Washing with soap and

water will help protect people from any chemicals on their bodies.

If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear

contacts, remove them and put them with the contaminated clothing. Do not put the contacts back in your eyes (even if

they are not disposable contacts). If you wear eyeglasses, wash them with soap and water. You can put your eyeglasses

back on after you wash them.

Disposing of your clothes:
After you have washed yourself, place your clothing inside a plastic bag. Avoid touching contaminated areas of the

clothing. If you can't avoid touching contaminated areas, or you aren't sure where the contaminated areas are, wear rubber

gloves, turn the bag inside out and use it to pick up the clothing, or put the clothing in the bag using tongs, tool handles,

sticks, or similar objects. Anything that touches the contaminated clothing should also be placed in the bag. If you wear

contacts, put them in the plastic bag, too.

Seal the bag, and then seal that bag inside another plastic bag. Disposing of your clothing in this way will help protect you

and other people from any chemicals that might be on your clothes.

When the local or state health department or emergency personnel arrive, tell them what you did with your clothes. The

health department or emergency personnel will arrange for further disposal. Do not handle the plastic bags yourself.

For more information about cleaning your body and disposing of your clothes after a chemical release, see “Chemical Agents: Facts

About Personal Cleaning and Disposal of Contaminated Clothing” at http://emergency.cdc.gov/planning/personalcleaningfacts.asp

(/planning/personalcleaningfacts.asp) .

Seek medical attention right away. Dial 911 and explain what has happened.

How arsine exposure is treated

Treatment consists of providing supportive medical care in a hospital setting. Blood transfusions and intravenous fluids (that is,  fluids injected
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Centers for Disease Control and
Prevention   1600 Clifton Rd.
Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

directly into a vein) may be needed. Some people may require hemodialysis (artificial kidneys) for kidney failure. No antidotes are available for
arsine.

How you can get more information about arsine and stibine

You can contact one of the following:

Regional poison control center: 1-800-222-1222
Centers for Disease Control and Prevention

Public Response Hotline (CDC)
800-CDC-INFO
888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.

Page last reviewed February 22, 2006
Page last updated August 29, 2003
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Emergency Preparedness
and Response

Facts About Benzene

What benzene is

Benzene is a chemical that is a colorless or light yellow liquid at room temperature. It has a sweet odor and is highly flammable.

Benzene evaporates into the air very quickly. Its vapor is heavier than air and may sink into low-lying areas.

Benzene dissolves only slightly in water and will float on top of water.

Where benzene is found and how it  is used

Benzene is formed from both natural processes and human activities.

Natural sources of benzene include volcanoes and forest fires. Benzene is also a natural part of crude oil, gasoline, and cigarette

smoke.

Benzene is widely used in the United States . It ranks in the top 20 chemicals for production volume.

Some industries use benzene to make other chemicals that are used to make plastics, resins, and nylon and synthetic fibers. Benzene is

also used to make some types of lubricants, rubbers, dyes, detergents, drugs, and pesticides.

How you could be exposed to benzene

Outdoor air contains low levels of benzene from tobacco smoke, gas stations, motor vehicle exhaust, and industrial emissions.

Indoor air generally contains levels of benzene higher than those in outdoor air. The benzene in indoor air comes from products that

contain benzene such as glues, paints, furniture wax, and detergents.

The air around hazardous waste sites or gas stations can contain higher levels of benzene than in other areas.

Benzene leaks from underground storage tanks or from hazardous waste sites containing benzene can contaminate well water.

People working in industries that make or use benzene may be exposed to the highest levels of it.

A major source of benzene exposure is tobacco smoke.

How benzene works

Benzene works by causing cells not to work correctly. For example, it can cause bone marrow not to produce enough red blood cells,

which can lead to anemia. Also, it can damage the immune system by changing blood levels of antibodies and causing the loss of white

blood cells.

The seriousness of poisoning caused by benzene depends on the amount, route, and length of time of exposure, as well as the age and

preexisting medical condition of the exposed person.

Immediate signs and symptoms of exposure to benzene

People who breathe in high levels of benzene may develop the following signs and symptoms within minutes to several hours:

Drowsiness

Dizziness

Rapid or irregular heartbeat

Headaches

Tremors

Confusion

Unconsciousness

Death (at very high levels)

Eating foods or drinking beverages containing high levels of benzene can cause the following symptoms within minutes to several

hours:
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Vomiting
Irritation of the stomach
Dizziness
Sleepiness
Convulsions
Rapid or irregular heartbeat
Death (at very high levels)

If a person vomits because of swallowing foods or beverages containing benzene, the vomit could be sucked into the lungs and cause
breathing problems and coughing.
Direct exposure of the eyes, skin, or lungs to benzene can cause tissue injury and irritation.
Showing these signs and symptoms does not necessarily mean that a person has been exposed to benzene.

Long-term health effects of exposure to benzene

The major effect of benzene from long-term exposure is on the blood. (Long-term exposure means exposure of a year or more.)
Benzene causes harmful effects on the bone marrow and can cause a decrease in red blood cells, leading to anemia. It can also cause
excessive bleeding and can affect the immune system, increasing the chance for infection.
Some women who breathed high levels of benzene for many months had irregular menstrual periods and a decrease in the size of their
ovaries. It is not known whether benzene exposure affects the developing fetus in pregnant women or fertility in men.
Animal studies have shown low birth weights, delayed bone formation, and bone marrow damage when pregnant animals breathed
benzene.
The Department of Health and Human Services (DHHS) has determined that benzene causes cancer in humans. Long-term exposure to
high levels of benzene in the air can cause leukemia, cancer of the blood-forming organs.

How you can protect yourself, and what to do if you are exposed to benzene

First, if the benzene was released into the air, get fresh air by leaving the area where the benzene was released. Moving to an area with
fresh air is a good way to reduce the possibility of death from exposure to benzene in the air.

If the benzene release was outside, move away from the area where the benzene was released.
If the benzene release was indoors, get out of the building.

If you are near a release of benzene, emergency coordinators may tell you to either evacuate the area or to Òshelter in placeÓ inside a
building to avoid being exposed to the chemical. For more information on evacuation during a chemical emergency, see ÒFacts About
EvacuationÓ at http://emergency.cdc.gov/planning/evacuationfacts.asp (/planning/evacuationfacts.asp) . For more information on
sheltering in place during a chemical emergency, see ÒFacts About Sheltering in PlaceÓ at
http://emergency.cdc.gov/planning/Shelteringfacts.asp (/planning/Shelteringfacts.asp) .
If you think you may have been exposed to benzene, you should remove your clothing, rapidly wash your entire body with soap and
water, and get medical care as quickly as possible.
Removing your clothing

Quickly take off clothing that may have benzene on it. Any clothing that has to be pulled over the head should be cut off
the body instead of pulled over the head.
If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the
clothing as quickly as possible.

Washing yourself

As quickly as possible, wash any benzene from your skin with large amounts of soap and water. Washing with soap and
water will help protect people from any chemicals on their bodies.
If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear
contacts, remove them after washing your hands and put them with the contaminated clothing. Do not put the contacts back
in your eyes (even if they are not disposable contacts). If you wear eyeglasses, wash them with soap and water. You can
put your eyeglasses back on after you wash them.

Disposing of your clothes

After you have washed yourself, place your clothing inside a plastic bag. Avoid touching contaminated areas of the
clothing. If you can't avoid touching contaminated areas, or you aren't sure where the contaminated areas are, wear rubber
gloves or put the clothing in the bag using tongs, tool handles, sticks, or similar objects. Anything that touches the
contaminated clothing should also be placed in the bag.
Seal the bag, and then seal that bag inside another plastic bag. Disposing of your clothing in this way will help protect you
and other people from any chemicals that might be on your clothes.
When the local or state health department or emergency personnel arrive, tell them what you did with your clothes. The
health department or emergency personnel will arrange for further disposal. Do not handle the plastic bags yourself.

For more information about cleaning your body and disposing of your clothes after a chemical release, see ÒChemical Agents: Facts
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About Personal Cleaning and Disposal of Contaminated ClothingÓ at http://emergency.cdc.gov/planning/personalcleaningfacts.asp
(/planning/personalcleaningfacts.asp) .
If you think your water supply may have benzene in it, drink bottled water until  you are sure your water supply is safe.
If someone has swallowed benzene, do not try to make them vomit or give them fluids to drink. Also, if you are sure the person has
swallowed benzene, do not attempt CPR. Performing CPR on someone who has swallowed benzene may cause them to vomit. The
vomit could be sucked into their lungs and damage their lungs.
Seek medical attention right away. Dial 911 and explain what has happened.

How benzene poisoning is treated

Benzene poisoning is treated with supportive medical care in a hospital setting. No specific antidote exists for benzene poisoning. The most
important thing is for victims to seek medical treatment as soon as possible.

How you can get more information about benzene

People can contact one of the following:

Regional poison control center: 1-800-222-1222
Centers for Disease Control and Prevention

Public Response Hotline (CDC)
800-CDC-INFO
888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

Centers for Disease Control and Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH), Pocket Guide to
Chemical Hazards (http://www.cdc.gov/niosh/npg/npgd0115.html)

This fact sheet is based on CDC's best current information. It may be updated as new information becomes available.

Page last reviewed February 22, 2006
Page last updated August 29, 2005
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U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry

Division of Toxicology ToxFAQsTM September 2002

This fact sheet answers the most frequently asked health questions (FAQs) about beryllium.  For more
information, call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series
of summaries about hazardous substances and their health effects.  It is important you understand this
information because this substance may harm you.  The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
chemicals are present.

HIGHLIGHTS: People working or living near beryllium industries have the
greatest potential for exposure to beryllium.  Lung damage has been observed
in people exposed to high levels of beryllium in the air.  About 1-15% of all
people occupationally-exposed to beryllium in air become sensitive to beryllium
and may develop chronic beryllium disease (CBD), an irreversible and
sometimes fatal scarring of the lungs.  CBD may be completely asymptomatic or
begin with coughing, chest pain, shortness of breath, weakness, and/or fatigue.
Beryllium has been found in at least 535 of the 1,613 National Priorities List
sites identified by the Environmental Protection Agency (EPA).

What is beryllium?
Beryllium is a hard, grayish metal naturally found in mineral
rocks, coal, soil, and volcanic dust.  Beryllium ore is mined,
and the beryllium is purified for use in nuclear weapons and
reactors, aircraft and space vehicle structures, instruments, x-
ray machines, and mirrors.  Beryllium oxide is used to make
speciality ceramics for electrical and high-technology
applications.  Beryllium alloys are used in automobiles,
computers, sports equipment (golf clubs), and dental
bridges.

What happens to beryllium when it enters the
environment?
‘ Beryllium dust enters the air from burning coal and oil.
This beryllium dust will eventually settle over the land and
water.
‘ It enters water from erosion of rocks and soil, and from
industrial waste.  Some beryllium compounds will dissolve in
water, but most stick to particles and settle to the bottom.
‘ Most beryllium in soil does not dissolve in water and
remains bound to soil.
‘ Beryllium does not accumulate in the food chain.

How might I be exposed to beryllium?
‘ The general population is normally exposed to low levels

of beryllium in air, food, and water.
‘ People working in industries where beryllium is mined,
processed, machined, or converted into metal, alloys, and
other chemicals may be exposed to high levels of beryllium.
People living near these industries may also be exposed to
higher than normal levels of beryllium in air.
‘ People living near uncontrolled hazardous waste sites may
be exposed to higher than normal levels of beryllium.

How can beryllium affect my health?
Beryllium can be harmful if you breathe it.  The effects
depend on how much you are exposed to, for how long, and
individual susceptibility.  If beryllium air levels are high
enough (greater than 1000 ug/m3), an acute condition can
result.  This condition resembles pneumonia and is called
acute beryllium disease Occupational and community air
standards are effective in preventing acute lung damage.

Some exposed workers (1-15%) become sensitive to
beryllium.  These individuals may develop an inflammatory
reaction in the respiratory system.  This condition is called
chronic beryllium disease (CBD), and can occur years after
exposure to higher than normal levels of beryllium (greater
than 0.2 ug/m3).  This disease can make you feel weak and
tired, and can cause difficulty in breathing.  It can also result
in anorexia, weight loss, and may also lead to right side heart

BERYLLIUM
CAS #7440-41-7
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ToxFAQsTM Internet address is http://www.atsdr.cdc.gov/toxfaq.html

Where can I get more information?   For more information, contact the Agency for Toxic Substances and
Disease Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-
8737, FAX:  770-488-4178.  ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html.  ATSDR can
tell you where to find occupational and environmental health clinics.  Their specialists can recognize, evaluate, and
treat illnesses resulting from exposure to hazardous substances.  You can also contact your community or state health
or environmental quality department if you have any more questions or concerns.

enlargement and heart disease in advanced cases.  Some
people who are sensitized to beryllium may not have any
symptoms.  The general population is unlikely to develop
chronic beryllium disease because ambient air levels of
beryllium are normally very low (0.00003-0.0002 ug/m3).

Swallowing beryllium has not been reported to cause effects
in humans because very little beryllium is absorbed from the
stomach and intestines.  Ulcers have been seen in dogs
ingesting beryllium in the diet.  Beryllium contact with skin
that has been scraped or cut may cause rashes or ulcers.

How likely is beryllium to cause cancer?
Long term exposure to beryllium can increase the risk of
developing lung cancer in people.

The Department of Health and Human Services (DHHS) and
the International Agency for Research on Cancer (IARC)
have determined that beryllium is a human carcinogen.  The
EPA has determined that beryllium is a probable human
carcinogen.  EPA has estimated that lifetime exposure to
0.04 ug/m3 beryllium can result in a one in a thousand chance
of developing cancer.

How can beryllium affect children?
It is likely that the health effects seen in children exposed to
beryllium will be similar to the effects seen in adults.  We do
not know whether children differ from adults in their
susceptibility to beryllium.

We do not know if exposure to beryllium will result in birth
defects or other developmental effects in people.  The
studies on developmental effects in animals are not
conclusive.

How can families reduce the risk of exposure to
beryllium?
‘ Individuals working at facilities that use beryllium should
make sure that contaminated clothing and objects are not
brought home.

‘ Children should avoid playing in soils near uncontrolled
hazardous waste sites where beryllium may have been
discarded.

Is there a medical test to show whether IÕve been
exposed to beryllium?
Beryllium can be measured in samples from your blood,
urine, skin, or lungs.  These tests are rarely done because
they are not reliable measures of your exposure over time.
Also, these tests do not show if you have become sensitized
to beryllium.

Another test, the beryllium lymphocyte proliferation test
(BeLPT), can help your doctor decide if you are sensitized to
beryllium.  This test is only done in a few specialized
laboratories, but doctors familiar with the test can collect
blood samples and send them for testing by overnight
carrier.  The BeLPT is most often done for people who work
with beryllium.  It is also useful for separating chronic
beryllium disease from diagnoses that resemble it (for
example, sarcoidosis).  Depending on your exposure history,
clinical findings, and test results, your doctor may also
recommend additional specialized testing.

Has the federal government made
recommendations to protect human health?
The EPA restricts the amount of beryllium that industries
may release into the air to 0.01 ug/m3, averaged over a 30-
day period.

The Occupational Safety and Health Administration (OSHA)
sets a limit of 2 ug/m3 for an 8-hour work shift measured as a
personal sample.

References
Agency for Toxic Substances and Disease Registry
(ATSDR).  2002.  Toxicological Profile for Beryllium  Atlanta,
GA: U.S. Department of Health and Human Services, Public
Health Service.

CAS #7440-41-7
BERYLLIUM
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Emergency Preparedness
and Response

Facts about Bromine

What bromine is

Bromine is a naturally occurring element that is a liquid at room temperature.

It has a brownish-red color with a bleach-like odor, and it dissolves in water.

Where bromine is found and how it  is used

Bromine is found naturally in the earth’s crust and in seawater in various chemical forms. Bromine can also be found as an alternative

to chlorine in swimming pools.

Products containing bromine are used in agriculture and sanitation and as fire retardants (chemicals that help prevent things from

catching fire).

Some bromine-containing compounds were historically used as sedatives (drugs that can make people calm or sleepy). However, these

drugs are for the most part no longer found on the market in the United States.

How you could be exposed to bromine

Following the release of bromine into water, you could be exposed by drinking the contaminated water.

If food becomes contaminated with bromine, you could be exposed by eating the contaminated food.

Following release of bromine gas into the air, you could be exposed by breathing the fumes.

Skin exposure to bromine could occur through direct contact with bromine liquid or gas.

Bromine gas is heavier than air, so it would settle in low-lying areas.

How bromine works

Bromine works by directly irritating the skin, mucous membranes, and tissues.

The seriousness of poisoning caused by bromine depends on the amount, route, and length of time of exposure, as well as the age and

preexisting medical condition of the person exposed.

Immediate signs and symptoms of exposure to bromine

Breathing bromine gas could cause you to cough, have trouble breathing, get a headache, have irritation of your mucous membranes

(inside your mouth, nose, etc.), be dizzy, or have watery eyes.

Getting bromine liquid or gas on your skin could cause skin irritation and burns. Liquid bromine that touches your skin may first cause

a cooling sensation that is closely followed by a burning feeling.

Swallowing bromine-containing compounds (combinations of bromine with other chemicals) would cause different effects depending

on the compound. Swallowing a large amount of bromine in a short period of time would be likely to cause symptoms such as nausea

and vomiting (gastrointestinal symptoms).

Showing these signs and symptoms does not necessarily mean that a person has been exposed to bromine.

Long-term health effects of exposure to bromine

Survivors of serious poisoning caused by inhaling (breathing in) bromine may have long-term lung problems.

People who survive serious bromine poisoning may also have long-term effects from damage done by what is called systemic

poisoning, for example, kidney or brain damage from low blood pressure.
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How you can protect yourself, and what to do if you are exposed to bromine

First,  get fresh air by leaving the area where the bromine was released. Moving to an area with fresh air is a good way to reduce the

possibility of negative health effects from exposure to bromine.

If the bromine release was outdoors, move away from the area where the bromine was released. Go to the highest ground

possible, because bromine is heavier than air and will sink to low-lying areas.

If the bromine release was indoors, get out of the building.

If you are near a release of bromine, emergency coordinators may tell you to either evacuate (leave) the area or to “shelter in place”

(stay where you are) inside a building to avoid being exposed to the chemical. For more information on evacuation during a chemical

emergency, see “Facts About Evacuation (/planning/evacuationfacts.asp) ” at http://emergency.cdc.gov/planning/evacuationfacts.asp

(/planning/evacuationfacts.asp) . For more information on sheltering in place during a chemical emergency, see “Facts About Sheltering

in Place (/planning/Shelteringfacts.asp) ” at http://emergency.cdc.gov/planning/Shelteringfacts.asp. (/planning/Shelteringfacts.asp)

If you think you may have been exposed to bromine, you should remove your clothing, rapidly wash your entire body with soap and

water, and get medical care as quickly as possible.

Removing your clothes:
Quickly take off clothing that may have bromine on it. Any clothing that has to be pulled over your head should be cut off

your body instead of pulled over your head.

If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the

clothing as quickly as possible.

Washing yourself:
As quickly as possible, wash any bromine from your skin with large amounts of soap and water. Washing with soap and

water will help you and other people from any chemicals on your body.

If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear

contacts, remove them and put them with the contaminated clothing. Do not put the contacts back in your eyes (even if

they are not disposable contacts). If you wear eyeglasses, wash them with soap and water. You can put your eyeglasses

back on after you wash them.

Disposing of your clothes:
After you have washed yourself, place your clothing inside a plastic bag. Avoid touching contaminated areas of the

clothing. If you can't avoid touching contaminated areas, or you aren't sure where the contaminated areas are, wear rubber

gloves or put the clothing in the bag using tongs, tool handles, sticks, or similar objects. Anything that touches the

contaminated clothing should also be placed in the bag. If you wear contacts, put them in the plastic bag, too.

Seal the bag, and then seal that bag inside another plastic bag. Disposing of your clothing in this way will help protect you

and other people from any chemicals that might be on your clothes.

When the local or state health department or emergency personnel arrive, tell them what you did with your clothes. The

health department or emergency personnel will arrange for further disposal. Do not handle the plastic bags yourself.

For more information about cleaning your body and disposing of your clothes after a chemical release, see “Chemical

Agents: Facts About Personal Cleaning and Disposal of Contaminated Clothing (/planning/personalcleaningfacts.asp) ” at

http://emergency.cdc.gov/planning/personalcleaningfacts.asp (/planning/personalcleaningfacts.asp) .

If someone has swallowed bromine, do not try to make them vomit or give them fluids to drink.

Seek medical attention right away. Dial 911 and explain what has happened

How bromine poisoning is treated

Bromine poisoning is treated with supportive medical care (for example, oxygen, fluids given through a needle into your vein) in a hospital setting.

No specific antidote exists for bromine poisoning. (An antidote is a medicine that reverses the effects of a poison.) The most important thing is for

people to remove themselves from the exposure site and seek medical treatment as soon as possible.

How you can get more information about bromine

You can contact one of the following:

Regional poison control center: 1-800-222-1222

Centers for Disease Control and Prevention

Public Response Hotline (CDC)

800-CDC-INFO

888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)
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Centers for Disease Control and
Prevention   1600 Clifton Rd.
Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

Centers for Disease Control and Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH), Pocket Guide to
Chemical Hazards (http://www.cdc.gov/niosh/npg/npgd0064.html) (http://www.cdc.gov/niosh/npg/npgd0064.html
(http://www.cdc.gov/niosh/npg/npgd0064.html) ).

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.

The Centers for Disease Control and Prevention (CDC) protects peopleÕs health and safety by preventing and controlling diseases and injuries;
enhances health decisions by providing credible information on critical health issues; and promotes healthy living through strong partnerships with
local, national, and international organizations.

Page last reviewed February 22, 2006
Page last updated June 21, 2004
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Emergency Preparedness
and Response

Case Definition: 3-Quinuclidinyl  Benzilate (BZ)

Clinical description

BZ toxicity, which might occur by inhalation, ingestion, or skin absorption, is an anticholinergic syndrome consisting of a combination of signs and

symptoms that might include hallucinations; agitation; mydriasis (dilated pupils); blurred vision; dry, flushed skin; urinary retention; ileus;

tachycardia; hypertension; and elevated temperature (>101ºF). The onset of incapacitation is dose-dependent. It might occur as early as 1 hour after

exposure and continue up to 48 hours (1).

Laboratory criteria for diagnosis

Biologic: A case in which BZ is detected in urine (2), as determined by CDC.

Environmental: No method is available for detecting BZ in environmental samples.

Case classification

Suspected: A case in which a potentially exposed person is being evaluated by health-care workers or public health officials for

poisoning by a particular chemical agent, but no specific credible threat exists.

Probable: A clinically compatible case in which a high index of suspicion (credible threat or patient history regarding location and

time) exists for BZ exposure, or an epidemiologic link exists between this case and a laboratory-confirmed case.

Confirmed: A clinically compatible case in which laboratory tests on biologic samples have confirmed exposure.

The case can be confirmed if laboratory testing was not performed because either a predominant amount of clinical and nonspecific laboratory

evidence of a particular chemical was present or a 100% certainty of the etiology of the agent is known.

Additional resources

1. Ketchum JS, Sidell FR. Incapacitating agents. In: Zajtchuk R, Bellamy RF, eds. Textbook of military medicine: medical aspects of

chemical and biologic warfare. Washington, DC: Office of the Surgeon General at TMM Publications, Borden Institute, Walter Reed Army

Medical Center ; 1997:287-305.

2. Byrd GD, Paule RC, Sander LC, Sniegoski LT, White E 5th, Bausum HT. Determination of 3-quinuclidinyl benzilate (QNB) and its major

metabolites in urine by isotope dilution gas chromatography/mass spectrometry. J Anal Toxicol 1992;16:182-7.

Page last reviewed February 22, 2006

Page last updated March 11, 2005
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U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service

Agency for Toxic Substances and Disease Registry

Division of Toxicology and Environmental Medicine ToxFAQsTM  September 2008

This fact sheet answers the most frequently asked health questions (FAQs) about cadmium.  For more

information, call the ATSDR Information Center at 1-800-232-4636.  This fact sheet is one in a series

of summaries about hazardous substances and their health effects.  It is important you understand this

information because this substance may harm you.  The effects of exposure to any hazardous substance

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

chemicals are present.

HIGHLIGHTS:  Exposure to cadmium happens mostly in the workplace where

cadmium products are made.  The general population is exposed from breathing

cigarette smoke or eating cadmium contaminated foods.  Cadmium damages the

kidneys, lungs, and bones.  Cadmium has been found in at least 1,014 of the 1,669

National Priorities List sites identified by the Environmental Protection Agency

(EPA).

What is cadmium?

Cadmium is a natural element in the earth’s crust.  It is usually

found as a mineral combined with other elements such as

oxygen (cadmium oxide), chlorine (cadmium chloride), or

sulfur (cadmium sulfate, cadmium sulfide).

All soils and rocks, including coal and mineral fertilizers,

contain some cadmium.  Most cadmium used in the United

States is extracted during the production of other metals like

zinc, lead, and copper.  Cadmium does not corrode easily

and has many uses, including batteries, pigments, metal

coatings, and plastics.

What happens to cadmium when it enters the

environment?

!" Cadmium enters soil, water, and air from mining, industry,

and burning coal and household wastes.

!" Cadmium does not break down in the environment, but

can change forms.

!" Cadmium particles in air can travel long distances before

falling to the ground or water.

!" Some forms of cadmium dissolve in water.

!" Cadmium binds strongly to soil particles.

!" Fish, plants, and animals take up cadmium from the

environment.

How might I be exposed to cadmium?

!" Eating foods containing cadmium; low levels are found

in all foods (highest levels are found in shellfish, liver, and

kidney meats).

!" Smoking cigarettes or breathing cigarette smoke.

!" Breathing contaminated workplace air.

!" Drinking contaminated water.

!" Living near industrial facilities which release cadmium

into the air.

How can cadmium affect my health?

Breathing high levels of cadmium can severely damage

the lungs.  Eating food or drinking water with very high

levels severely irritates the stomach, leading to vomiting

and diarrhea.

Long-term exposure to lower levels of cadmium in air, food,

or water leads to a buildup of cadmium in the kidneys and

possible kidney disease.  Other long-term effects are lung

damage and fragile bones.

How likely is cadmium to cause cancer?

The Department of Health and Human Services (DHHS)

has determined that cadmium and cadmium compounds

are known human carcinogens.

CADMIUM
CAS # 7440-43-9
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Where can I get more information?   For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-800-232-4636, FAX:  770-488-4178.  ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html.  ATSDR
can tell you where to find occupational and environmental health clinics.  Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances.  You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.

How can cadmium affect children?

The health effects in children are expected to be similar
to the effects seen in adults (kidney, lung, and bone
damage depending on the route of exposure).

A few studies in animals indicate that younger animals
absorb more cadmium than adults.  Animal studies also
indicate that the young are more susceptible than adults
to a loss of bone and decreased bone strength from
exposure to cadmium.

We donÕt know if cadmium causes birth defects in people.
The babies of animals exposed to high levels of cadmium
during pregnancy had changes in behavior and learning ability.
There is also some information from animal studies that high
enough exposures to cadmium before birth can reduce body
weights and affect the skeleton in the developing young.

How can families reduce the risks of exposure to
cadmium?

!" In the home, store substances that contain cadmium safely,
and keep nickel-cadmium batteries out of reach of young
children.
!" Cadmium is a component of tobacco smoke.  Avoid
smoking in enclosed spaces like inside the home or car in
order to limit exposure to children and other family members.
!" If you work with cadmium, use all safety precautions to
avoid carrying cadmium-containing dust home from work
on your clothing, skin, hair, or tools.
!" A balanced diet can reduce the amount of cadmium
taken into the body from food and drink.

Is there a medical test to determine whether IÕve
been exposed to cadmium?

Cadmium can be measured in blood, urine, hair, or nails.
Urinary cadmium has been shown to accurately reflect
the amount of cadmium in the body.

The amount of cadmium in your blood shows your recent
exposure to cadmium.  The amount of cadmium in your
urine shows both your recent and your past exposure.

Has the federal government made recommendations
to protect human health?

The EPA has determined that exposure to cadmium in
drinking water at concentrations of 0.04 ppm for up to
10 days is not expected to cause any adverse effects in a
child.

The EPA has determined that lifetime exposure to
0.005 ppm cadmium is not expected to cause any
adverse effects.

The FDA has determined that the cadmium concentration
in bottled drinking water should not exceed 0.005 ppm.

The Occupational Health and Safety Administration
(OSHA) has limited workersÕ exposure to an average of
5 µg/m3 for an 8-hour workday, 40-hour workweek.

References

Agency for Toxic Substances and Disease Registry (ATSDR).
2008.  Toxicological Profile for Cadmium (Draft for Public
Comment).  Atlanta, GA: U.S. Department of Public Health
and Human Services, Public Health Service.
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Emergency Preparedness
and Response

Facts about Chlorine

What chlorine is

Chlorine is an element used in industry and found in some household products.

Chlorine is sometimes in the form of a poisonous gas. Chlorine gas can be pressurized and cooled to change it into a liquid so that it

can be shipped and stored. When liquid chlorine is released, it quickly turns into a gas that stays close to the ground and spreads

rapidly.

Chlorine gas can be recognized by its pungent, irritating odor, which is like the odor of bleach. The strong smell may provide an

adequate warning to people that they have been exposed.

Chlorine gas appears to be yellow-green in color.

Chlorine itself is not flammable, but it can react explosively or form explosive compounds with other chemicals such as turpentine and

ammonia.

Where chlorine is found and how it  is used

Chlorine was used during World War I as a choking (pulmonary) agent.

Chlorine is one of the most commonly manufactured chemicals in the United States. Its most important use is as a bleach in the

manufacture of paper and cloth, but it is also used to make pesticides (insect killers), rubber, and solvents.

Chlorine is used in drinking water and swimming pool water to kill  harmful bacteria. It is also as used as part of the sanitation process

for industrial waste and sewage.

Household chlorine bleach can release chlorine gas if it is mixed with other cleaning agents.

How people can be exposed to chlorine

People’s risk for exposure depends on how close they are to the place where the chlorine was released.

If chlorine gas is released into the air, people may be exposed through skin contact or eye contact. They may also be exposed by

breathing air that contains chlorine.

If chlorine liquid is released into water, people may be exposed by touching or drinking water that contains chlorine.

If chlorine liquid comes into contact with food, people may be exposed by eating the contaminated food.

Chlorine gas is heavier than air, so it would settle in low-lying areas.

How chlorine works

The extent of poisoning caused by chlorine depends on the amount of chlorine a person is exposed to, how the person was exposed,

and the length of time of the exposure.

When chlorine gas comes into contact with moist tissues such as the eyes, throat, and lungs, an acid is produced that can damage these

tissues.

Immediate signs and symptoms of chlorine exposure

During or immediately after exposure to dangerous concentrations of chlorine, the following signs and symptoms may develop:

Coughing

Chest tightness

Burning sensation in the nose, throat, and eyes

Watery eyes

Blurred vision

Nausea and vomiting
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Burning pain, redness, and blisters on the skin if exposed to gas, skin injury similar to frostbite if exposed to liquid
chlorine
Difficulty breathing or shortness of breath (may appear immediately if high concentrations of chlorine gas are inhaled, or
may be delayed if low concentrations of chlorine gas are inhaled)
Fluid in the lungs (pulmonary edema) within 2 to 4 hours

Showing these signs or symptoms does not necessarily mean that a person has been exposed to chlorine.

What the long-term health effects are

Long-term complications from chlorine exposure are not found in people who survive a sudden exposure unless they suffer
complications such as pneumonia during therapy. Chronic bronchitis may develop in people who develop pneumonia during therapy.

How people can protect themselves, and what they should do if they are
exposed to chlorine

Leave the area where the chlorine was released and get to fresh air. Quickly moving to an area where fresh air is available is highly
effective in reducing exposure to chlorine.

If the chlorine release was outdoors, move away from the area where the chlorine was released. Go to the highest ground
possible, because chlorine is heavier than air and will sink to low-lying areas.
If the chlorine release was indoors, get out of the building.

If you think you may have been exposed, remove your clothing, rapidly wash your entire body with soap and water, and get medical
care as quickly as possible.
Removing and disposing of clothing:

Quickly take off clothing that has liquid chlorine on it. Any clothing that has to be pulled over the head should be cut off
the body instead of pulled over the head. If possible, seal the clothing in a plastic bag. Then seal the first plastic bag in a
second plastic bag. Removing and sealing the clothing in this way will help protect you and other people from any
chemicals that might be on your clothes.
If you placed your clothes in plastic bags, inform either the local or state health department or emergency personnel upon
their arrival. Do not handle the plastic bags.
If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the
clothing as quickly as possible.

Washing the body:

As quickly as possible, wash your entire body with large amounts of soap and water. Washing with soap and water will
help protect people from any chemicals on their bodies.
If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear
contacts, remove them before rinsing your eyes, and place them in the bags with the contaminated clothing. Do not put the
contacts back in your eyes. You should dispose of them even if you do not wear disposable contacts. If you wear
eyeglasses, wash them with soap and water. You can put the eyeglasses back on after you wash them.

If you have ingested (swallowed) chlorine, do not induce vomiting or drink fluids.
Seek medical attention right away. Dial 911 and explain what has happened.

How chlorine exposure is treated

No antidote exists for chlorine exposure. Treatment consists of removing the chlorine from the body as soon as possible and providing supportive
medical care in a hospital setting.

How people can get more information about chlorine

People can contact one of the following:

Regional poison control center: 1-800-222-1222
Centers for Disease Control and Prevention

Public Response Hotline (CDC)
800-CDC-INFO
888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)
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Centers for Disease Control and
Prevention   1600 Clifton Rd.
Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

Centers for Disease Control and Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH), Pocket Guide to
Chemical Hazards (http://www.cdc.gov/niosh/npg/npgd0115.html)

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.

Last reviewed on 03/25/05.

The Centers for Disease Control and Prevention (CDC) protects peopleÕs health and safety by preventing and controlling diseases and injuries;
enhances health decisions by providing credible information on critical health issues; and promotes healthy living through strong partnerships with
local, national, and international organizations.

Page last reviewed February 22, 2006
Page last updated March 18, 2003
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Emergency Preparedness
and Response

Facts About Cyanide

What cyanide is

Cyanide is a rapidly acting, potentially deadly chemical that can exist in various forms.
Cyanide can be a colorless gas, such as hydrogen cyanide (HCN) or cyanogen chloride (CNCl), or a crystal form such as sodium
cyanide (NaCN) or potassium cyanide (KCN).
Cyanide sometimes is described as having a Òbitter almondÓ smell, but it does not always give off an odor, and not everyone can detect
this odor.
Cyanide is also known by the military designations AC (for hydrogen cyanide) and CK (for cyanogen chloride).

Where cyanide is found and how it  is used

Hydrogen cyanide, under the name Zyklon B, was used as a genocidal agent by the Germans in World War II.
Reports have indicated that during the Iran-Iraq War in the 1980s, hydrogen cyanide gas may have been used along with other
chemical agents against the inhabitants of the Kurdish city of Halabja in northern Iraq.
Cyanide is released from natural substances in some foods and in certain plants such as cassava. Cyanide is contained in cigarette
smoke and the combustion products of synthetic materials such as plastics. Combustion products are substances given off when things
burn.
In manufacturing, cyanide is used to make paper, textiles, and plastics. It is present in the chemicals used to develop photographs.
Cyanide salts are used in metallurgy for electroplating, metal cleaning, and removing gold from its ore. Cyanide gas is used to
exterminate pests and vermin in ships and buildings.
If accidentally ingested (swallowed), chemicals found in acetonitrile-based products that are used to remove artificial nails can produce
cyanide.

How you could be exposed to cyanide

You could be exposed to cyanide by breathing air, drinking water, eating food, or touching soil that contains cyanide.
Cyanide enters water, soil, or air as a result of both natural processes and industrial activities. In air, cyanide is present mainly as
gaseous hydrogen cyanide.
Smoking cigarettes is probably one of the major sources of cyanide exposure for people who do not work in cyanide-related industries.

How cyanide works

The extent of poisoning caused by cyanide depends on the amount of cyanide a person is exposed to, the route of exposure, and the
length of time that a person is exposed.
Breathing cyanide gas causes the most harm, but ingesting (swallowing) cyanide can be toxic as well.
Cyanide gas is most dangerous in enclosed places where the gas will be trapped.
Cyanide gas evaporates and disperses quickly in open spaces, making it less harmful outdoors.
Cyanide gas is less dense than air, so it will rise.
Cyanide prevents the cells of the body from using oxygen. When this happens, the cells die.
Cyanide is more harmful to the heart and brain than to other organs because the heart and brain use a lot of oxygen.

Immediate signs and symptoms of exposure to cyanide

People exposed to a small amount of cyanide by breathing it, absorbing it through their skin, or eating foods that contain it may have
some or all of the following symptoms within minutes:

Rapid breathing
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Restlessness
Dizziness
Weakness
Headache
Nausea and vomiting
Rapid heart rate

Exposure to a large amount of cyanide by any route may cause these other health effects as well:
Convulsions
Low blood pressure
Slow heart rate
Loss of consciousness
Lung injury
Respiratory failure leading to death

Showing these signs and symptoms does not necessarily mean that a person has been exposed to cyanide.

Long-term health effects of exposure to cyanide

Survivors of serious cyanide poisoning may develop heart and brain damage.

How you can protect yourself, and what to do if you are exposed to cyanide

Since inhalation is likely to be the primary route of exposure to cyanide, leave the area where the cyanide gas were released and get to
fresh air. Quickly moving to an area where fresh air is available is highly effective in reducing exposure to cyanide gas.

If the cyanide gas was released outdoors, move away from the area where it was released.
If you cannot get out of the area where the cyanide gas was released, stay as low to the ground as possible.
If the release of cyanide gas was indoors, get out of the building.

If you are near a release of cyanide gas, emergency coordinators may tell you to either evacuate the area or Òshelter in placeÓ (stay put
and take cover) inside a building to avoid being exposed to the chemical. For more information on evacuation during a chemical
emergency, see Facts About Evacuation (/planning/evacuationfacts.asp) . For more information on sheltering in place during a chemical
emergency, see Facts About Sheltering in Place (/planning/Shelteringfacts.asp) .
If you think you may have been exposed to cyanide, you should remove your clothing, rapidly wash your entire body with soap and
water, and get medical care as quickly as possible.
Removing your clothing:

Quickly take off clothing that may have cyanide on it. Any clothing that has to be pulled over the head should be cut off
the body instead of pulled over the head.
If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the
clothing as quickly as possible.

Washing yourself:
As quickly as possible, wash any cyanide from your skin with large amounts of soap and water. Washing with soap and
water will help protect people from any chemicals on their bodies.
If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear
contacts, remove them and put them with the contaminated clothing. Do not put the contacts back in your eyes (even if
they are not disposable contacts). If you wear eyeglasses, wash them with soap and water. You can put your eyeglasses
back on after you wash them. If you are wearing jewelry that you can wash with soap and water, you can wash it and put it
back on. If it cannot be washed, it should be put with the contaminated clothing.

Disposing of your clothes:
After you have washed yourself, place your clothing inside a plastic bag. Avoid touching contaminated areas of the
clothing. If you can't avoid touching contaminated areas, or you aren't sure where the contaminated areas are, wear rubber
gloves or turn the bag inside out and use it to pick up the clothes, inverting the bag over the clothes when you have all the
clothes picked up. An alternative method is to put the clothes in the bag using tongs, tool handles, sticks, or similar
objects. Anything that touches the contaminated clothing should also be placed in the bag. If you wear contacts, put them
in the plastic bag, too.
Seal the bag, and then seal that bag inside another plastic bag. Disposing of your clothing in this way will help protect you
and other people from any chemicals that might be on your clothes.
When the local or state health department or emergency personnel arrive, tell them what you did with your clothes. The
health department or emergency personnel will arrange for further disposal. Do not handle the plastic bags yourself.

For more information about cleaning your body and disposing of your clothes after a chemical release, see Chemical Agents: Facts
About Personal Cleaning and Disposal of Contaminated Clothing (/planning/personalcleaningfacts.asp) .
Seek medical attention right away. Dial 911 and explain what has happened.
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Centers for Disease Control and

Prevention   1600 Clifton Rd.

Atlanta, GA 30333, USA

800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

How cyanide poisoning is treated

Cyanide poisoning is treated with specific antidotes and supportive medical care in a hospital setting. The most important thing is for victims to

seek medical treatment as soon as possible.

How you can get more information about cyanide

You can contact one of the following:

Regional poison control center: 1-800-222-1222

Centers for Disease Control and Prevention

Public Response Hotline (CDC)

800-CDC-INFO

888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

Centers for Disease Control and Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH), Pocket Guide to

Chemical Hazards (http://www.cdc.gov/niosh/npg/npgd0000.html)

This fact sheet is based on CDC’s best current information. It may be updated as new information becomes available.

Page last updated January 27, 2004
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Emergency Preparedness
and Response

FACT SHEET

Facts About Hydrogen Fluoride (Hydrofluoric Acid)

What hydrogen fluoride is

Hydrogen fluoride is a chemical compound that contains fluorine. It can exist as a colorless gas or as a fuming liquid, or it can be

dissolved in water.

When hydrogen fluoride is dissolved in water, it may be called hydrofluoric acid.

Hydrogen fluoride also can be released when some other fluoride-containing compounds such as ammonium fluoride are combined

with water.

Where hydrogen fluoride is found and how it  is used

Hydrogen fluoride is used to make refrigerants, herbicides, pharmaceuticals, high-octane gasoline, aluminum, plastics, electrical

components, and fluorescent light bulbs. Sixty percent of the hydrogen fluoride used in manufacturing is for processes to make

refrigerants.

Hydrogen fluoride is also used for etching glass and metal. 

How you could be exposed to hydrogen fluoride

In a natural disaster, you could be exposed to high levels of hydrogen fluoride when storage facilities or containers are damaged and

the chemical is released. This release could occur at an industrial site or even a retail location.

You could be exposed to hydrogen fluoride if it is used as a chemical terrorism agent.

If you work in an occupation that uses hydrogen fluoride, you may be exposed to this chemical.

You may be exposed to hydrogen fluoride as part of a hobby.

How hydrogen fluoride works

Hydrogen fluoride goes easily and quickly through the skin and into the tissues in the body. There it damages the cells and causes them

to not work properly.

The seriousness of poisoning caused by hydrogen fluoride depends on the amount, route, and length of time of exposure, as well as the

age and preexisting medical condition of the person exposed.

Breathing hydrogen fluoride can burn lung tissue and cause swelling and fluid accumulation in the lungs (pulmonary edema).

Skin contact with hydrogen fluoride may cause severe burns that develop after several hours and form skin ulcers.

Immediate signs and symptoms of exposure to hydrogen fluoride

Hydrogen fluoride gas, even at low levels, can irritate the eyes, nose, and respiratory tract. Breathing in hydrogen fluoride at high levels

or in combination with skin contact can cause death from irregular heartbeat or from fluid buildup in the lungs. Even splashes of

hydrogen fluoride on the skin can be fatal. Skin contact with hydrogen fluoride may cause no immediate signs of exposure.

Swallowing only a small amount of highly concentrated hydrogen fluoride will affect major internal organs and may be fatal.

Often, patients exposed to low concentrations of hydrogen fluoride on the skin do not show effects right away. Severe pain at the

exposure site may be the only symptom for several hours. Visible damage may not be shown until  12 to 24 hours after the exposure.

Depending on the concentration of the chemical and the length of time of exposure, skin contact may cause severe pain at the point of

contact; a rash; and deep, slow-healing burns. Severe pain can occur even if no burns can be seen.

Showing these signs and symptoms does not necessarily mean that a person has been exposed to hydrogen fluoride. Other chemicals

also can cause these effects.



San Joaquin Operational Area Hazardous Materials Area Plan 

San Joaquin Operational Area- October, 2009 
Non Routine Emergency Response Plan 

6-27 

 

6/3/09 4:08 PMCDC | Facts About Hydrogen Fluoride (Hydrofluoric Acid)

Page 2 of 3http://emergency.cdc.gov/agent/hydrofluoricacid/basics/facts.asp

Long-term health effects of acute exposure to hydrogen fluoride

People who survive after being severely injured by breathing in hydrogen fluoride may suffer lingering chronic lung disease.
Burns caused by concentrated hydrogen fluoride may take a long time to heal and may result in severe scarring.
Fingertip injuries from hydrogen fluoride may result in persistent pain, bone loss, and injury to the nail bed.
Eye exposure to hydrogen fluoride may cause prolonged or permanent visual defects, blindness, or total destruction of the eye.
Swallowing hydrogen fluoride can damage the esophagus and stomach. The damage may progress for several weeks, resulting in
gradual and lingering narrowing of the esophagus.

How you can protect yourself, and what to do if you are exposed to
hydrogen fluoride

First, if the hydrogen fluoride was released into the air, get fresh air by leaving the area where the chemical was released.
If the hydrogen fluoride release was outside, move away from the area where the chemical was released.
If the hydrogen fluoride release occurred indoors, get out of the building.

If you are near a release of fluorine or hydrogen fluoride, emergency coordinators may tell you to either evacuate the area or Òshelter in
placeÓ inside a building to avoid being exposed to the chemical. For more information on evacuation during a chemical emergency, see
ÒFacts About EvacuationÓ at http://emergency.cdc.gov/planning/evacuationfacts.asp (/planning/evacuationfacts.asp) . For more
information on sheltering in place during a chemical emergency, see ÒFacts About Sheltering in PlaceÓ at
http://emergency.cdc.gov/planning/Shelteringfacts.asp (/planning/Shelteringfacts.asp) .
If you think you may have been exposed to hydrogen fluoride, you should remove your clothing, rapidly wash your entire body with
water, and get medical care as quickly as possible.
Removing your clothing

Quickly take off clothing that may have hydrogen fluoride on it. Any clothing that has to be pulled over the head should be
cut off the body.
If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the
clothing as quickly as possible.

Washing yourself
As quickly as possible, wash any hydrogen fluoride from your skin with large amounts of water.
If your eyes are burning or your vision is blurred, rinse your eyes with plain water.
If you wear contacts, remove them after washing your hands and put them with the contaminated clothing. Do not put the
contacts back in your eyes (even if they are not disposable contacts). If you wear eyeglasses, wash them with soap and
water. You can put your eyeglasses back on after you wash them.

Disposing of your clothes
After you have washed yourself, place your clothing inside a plastic bag. Avoid touching contaminated areas of the
clothing. If you can't avoid touching contaminated areas, or you aren't sure which areas are contaminated, put the clothing
in the bag using tongs, tool handles, sticks, or similar objects. Anything that touches contaminated clothing should also be
placed in the bag.
Seal the bag, and then seal that bag inside another plastic bag. Disposing of your clothing in this way will help protect you
and other people from any chemicals that might be on your clothes.
When local or state health department or emergency personnel arrive, tell them what you did with your clothes. The health
department or emergency personnel will arrange for further disposal. Do not handle the plastic bags yourself.

For more information about cleaning your body and disposing of your clothes after a chemical release, see ÒChemical Agents: Facts
About Personal Cleaning and Disposal of Contaminated ClothingÓ at http://emergency.cdc.gov/planning/personalcleaningfacts.asp
(/planning/personalcleaningfacts.asp) .
If someone has swallowed hydrogen fluoride, do not induce vomiting. Do not give the person activated charcoal. If the person is alert
and able to swallow, have them chew several calcium- or magnesium-containing antacid tablets or take a magnesium-containing liquid
antacid along with 1 to 2 glasses of water or 1 to 2 glasses of milk to dilute their stomach contents.
Seek medical attention immediately. Dial 911 and explain what has happened.
If you are sure the person has swallowed hydrogen fluoride, do not attempt CPR unless you are able to take appropriate
measures to protect yourself from exposure to hydrogen fluoride. Performing CPR on someone who has swallowed hydrogen
fluoride could expose you to the chemical.

How hydrogen fluoride poisoning is treated

The most important thing is for exposed people to seek medical treatment as soon as possible. Your doctor may recommend or use products to help
neutralize the effects of poisoning. Calcium gluconate (a calcium sugar) gels, solutions, and medications are used to neutralize the effects.
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Centers for Disease Control and
Prevention   1600 Clifton Rd.
Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

How you can get more information about hydrogen fluoride

People can contact one of the following:

Regional poison control center: 1-800-222-1222
Centers for Disease Control and Prevention

Public Response Hotline (CDC)
800-CDC-INFO
888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

Centers for Disease Control and Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH), Pocket Guide to
Chemical Hazards (http://www.cdc.gov/niosh/npg/npgd0115.html)

This fact sheet is based on CDC's best current information. It may be updated as new information becomes available.

Page last reviewed February 22, 2006
Page last updated August 30, 2005
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U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry

Division of Toxicology and Environmental Medicine ToxFAQsTM  August 2007

This fact sheet answers the most frequently asked health questions (FAQs) about lead.  For more
information, call the ATSDR Information Center at 1-800-232-4636.  This fact sheet is one in a series
of summaries about hazardous substances and their health effects.  It is important you understand this
information because this substance may harm you.  The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
chemicals are present.

HIGHLIGHTS:  Exposure to lead can happen from breathing workplace air or
dust, eating contaminated foods, or drinking contaminated water. Children can be
exposed from eating lead-based paint chips or playing in contaminated soil. Lead
can damage the nervous system, kidneys, and reproductive system. Lead has been
found in at least 1,272 of the 1,684 National Priority List sites identified by the
Environmental Protection Agency (EPA).

What is lead?
Lead is a naturally occurring bluish-gray metal found in
small amounts in the earthÕs crust.  Lead can be found in all
parts of our environment.  Much of it comes from human
activities including burning fossil fuels, mining, and
manufacturing.
Lead has many different uses. It is used in the production of
batteries, ammunition, metal products (solder and pipes), and
devices to shield X-rays.  Because of health concerns, lead
from paints and ceramic products, caulking, and pipe solder
has been dramatically reduced in recent years.  The use of
lead as an additive to gasoline was banned in 1996 in the
United States.
What happens to lead when it enters the
environment?
!"Lead itself does not break down, but lead compounds are
changed by sunlight, air, and water.
!"When lead is released to the air, it may travel long
distances before settling to the ground.
!"Once lead falls onto soil, it usually sticks to soil
particles.
!"Movement of lead from soil into groundwater will depend
on the type of lead compound and the characteristics of the
soil.
How might I be exposed to lead?
!"Eating food or drinking water that contains lead.  Water
pipes in some older homes may contain lead solder.  Lead
can leach out into the water.

!"Spending time in areas where lead-based paints have
been used and are deteriorating.  Deteriorating lead paint can
contribute to lead dust.
!"Working in a job where lead is used or engaging in
certain hobbies in which lead is used, such as making
stained glass.
!"Using health-care products or folk remedies that contain
lead.
How can lead affect my health?
The effects of lead are the same whether it enters the body
through breathing or swallowing.  Lead can affect almost
every organ and system in your body.  The main target for
lead toxicity is the nervous system, both in adults and
children.  Long-term exposure of adults can result in
decreased performance in some tests that measure functions
of the nervous system.  It may also cause weakness in
fingers, wrists, or ankles.  Lead exposure also causes small
increases in blood pressure, particularly in middle-aged and
older people and can cause anemia.  Exposure to high lead
levels can severely damage the brain and kidneys in adults
or children and ultimately cause death.  In pregnant women,
high levels of exposure to lead may cause miscarriage.  High-
level exposure in men can damage the organs responsible for
sperm production.
How likely is lead to cause cancer?
We have no conclusive proof that lead causes cancer in
humans.  Kidney tumors have developed in rats and mice
that had been given large doses of some kind of lead
compounds.  The Department of Health and Human Services

LEAD
CAS # 7439-92-1
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Federal Recycling Program                         Printed on Recycled Paper

ToxFAQsTM Internet address is http://www.atsdr.cdc.gov/toxfaq.html

Where can I get more information?   For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-800-232-4636, FAX:  770-488-4178.  ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html.  ATSDR
can tell you where to find occupational and environmental health clinics.  Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances.  You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.

(DHHS) has determined that lead and lead compounds are
reasonably anticipated to be human carcinogens and the EPA
has determined that lead is a probable human carcinogen.
The International Agency for Research on Cancer (IARC) has
determined that inorganic lead is probably carcinogenic to
humans and that there is insufficient information to determine
whether organic lead compounds will cause cancer in
humans.
How can lead affect children?
Small children can be exposed by eating lead-based paint
chips, chewing on objects painted with lead-based paint, or
swallowing house dust or soil that contains lead.
Children are more vulnerable to lead poisoning than adults. A
child who swallows large amounts of lead may develop blood
anemia, severe stomachache, muscle weakness, and brain
damage. If a child swallows smaller amounts of lead, much
less severe effects on blood and brain function may occur.
Even at much lower levels of exposure, lead can affect a
childÕs mental and physical growth.
Exposure to lead is more dangerous for young and unborn
children. Unborn children can be exposed to lead through
their mothers. Harmful effects include premature births,
smaller babies, decreased mental ability in the infant, learning
difficulties, and reduced growth in young children. These
effects are more common if the mother or baby was exposed
to high levels of lead.  Some of these effects may persist
beyond childhood.
How can families reduce the risks of exposure to
lead?
!" Avoid exposure to sources of lead.
!" Do not allow children to chew or mouth surfaces that
may have been painted with lead-based paint.
!" If you have a water lead problem, run or flush water that
has been standing overnight before drinking or cooking with
it.
!" Some types of paints and pigments that are used as
make-up or hair coloring contain lead. Keep these kinds of
products away from children
!" If your home contains lead-based paint or you live in an
area contaminated with lead, wash childrenÕs hands and faces

often to remove lead dusts and soil, and regularly clean the
house of dust and tracked in soil.
Is there a medical test to determine whether IÕve
been exposed to lead?
A blood test is available to measure the amount of lead in
your blood and to estimate the amount of your recent
exposure to lead.  Blood tests are commonly used to screen
children for lead poisoning.  Lead in teeth or bones can be
measured by X-ray techniques, but these methods are not
widely available.  Exposure to lead also can be evaluated by
measuring erythrocyte protoporphyrin (EP) in blood samples.
EP is a part of red blood cells known to increase when the
amount of lead in the blood is high.  However, the EP level is
not sensitive enough to identify children with elevated blood
lead levels below about 25 micrograms per deciliter (! g/dL).
These tests usually require special analytical equipment that
is not available in a doctor's office.  However, your doctor
can draw blood samples and send them to appropriate
laboratories for analysis.
Has the federal government made recommendations
to protect human health?
The Centers for Disease Control and Prevention (CDC)
recommends that states test children at ages 1 and 2 years.
Children should be tested at ages 3Ð6 years if they have
never been tested for lead, if they receive services from
public assistance programs for the poor such as Medicaid or
the Supplemental Food Program for Women, Infants, and
Children, if they live in a building or frequently visit a house
built before 1950; if they visit a home (house or apartment)
built before 1978 that has been recently remodeled; and/or if
they have a brother, sister, or playmate who has had lead
poisoning.  CDC considers a blood lead level of 10 ! g/dL to
be a level of concern for children.
EPA limits lead in drinking water to 15 ! g per liter.
References
Agency for Toxic Substances and Disease Registry (ATSDR).
2007.  Toxicological Profile for lead (Update).  Atlanta, GA: U.S.
Department of Public Health and Human Services, Public Health
Service.

LEAD
CAS # 7439-92-1
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Emergency Preparedness
and Response

Facts About Lewisite

What lewisite is

Lewisite is a type of chemical warfare agent. This kind of agent is called a vesicant or blistering agent, because it causes blistering of
the skin and mucous membranes on contact.
Lewisite is an oily, colorless liquid in its pure form and can appear amber to black in its impure form.
Lewisite has an odor like geraniums.
Lewisite contains arsenic, a poisonous element.
Lewisite is also known by its military designation, ÒL.Ó

Where lewisite is found and how it  is used

Lewisite was produced in 1918 to be used in World War I, but its production was too late for it to be used in the war.
Lewisite has been used only as a chemical warfare agent. It has no medical or other practical use.
Lewisite is not found naturally in the environment.

How people can be exposed to lewisite

PeopleÕs risk for exposure depends on how close they are to the place where the lewisite was released.
If lewisite gas is released into the air, people may be exposed through skin contact or eye contact. They may also be exposed by
breathing air that contains lewisite.
If lewisite liquid is released into water, people may be exposed by drinking water that contains lewisite or by getting the water on their
bodies.
If lewisite liquid comes into contact with food, people may be exposed by eating the contaminated food.
People can be exposed by coming into direct contact with liquid lewisite.
Lewisite vapor is heavier than air, so it will settle in low-lying areas.
Lewisite remains a liquid under a wide range of environmental conditions, from below freezing to very hot temperatures. Therefore, it
could last for a long time in the environment.

How lewisite works

Adverse health effects caused by lewisite depend on the amount people are exposed to, the route of exposure, and the length of time
that people are exposed.
Lewisite is a powerful irritant and blistering agent that immediately damages the skin, eyes, and respiratory (breathing) tract.
Because it contains arsenic, lewisite has some effects that are similar to arsenic poisoning, including stomach ailments and low blood
pressure.

Immediate signs and symptoms of lewisite exposure

Most information on the health effects of lewisite is based on animal studies.
Signs and symptoms occur immediately following a lewisite exposure. Lewisite can have the following effects on specific parts of the
body:

Skin: pain and irritation within seconds to minutes, redness within 15 to 30 minutes followed by blister formation within
several hours. The blister begins as a small blister in the middle of the red areas and then expands to cover the entire
reddened area of skin. The lesions (sores) from lewisite heal much faster than lesions caused by the other blistering agents,
sulfur mustard and nitrogen mustards, and the discoloring of the skin that occurs later is much less noticeable.
Eyes: irritation, pain, swelling, and tearing may occur on contact.
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Respiratory tract: runny nose, sneezing, hoarseness, bloody nose, sinus pain, shortness of breath, and cough
Digestive tract: diarrhea, nausea, and vomiting.
Cardiovascular: ÒLewisite shockÓ or low blood pressure may occur

Showing these signs and symptoms does not necessarily mean that a person has been exposed to lewisite.

What the long-term health effects  may be

Extensive skin burning, as seen with sulfur mustard, is less likely.
Extensive breathing in of the vapors may cause chronic respiratory disease.
Extensive eye exposure may cause permanent blindness.
Unlike sulfur mustard, lewisite is not known to suppress the immune system.

How people can protect themselves and what they should do if they are
exposed to lewisite

Leave the area where the lewisite was released and get to fresh air. Quickly moving to an area where fresh air is available is highly
effective in reducing the possibility of death from exposure to lewisite.

If the lewisite release was outdoors, move away from the area where the lewisite was released. Go to the highest ground
possible, because lewisite is heavier than air and will sink to low-lying areas.
If the lewisite release was indoors, get out of the building.

If you think you may have been exposed, remove your clothing, rapidly wash your entire body with soap and water, and get medical
care as quickly as possible.
Removing and disposing of clothing:

Quickly take off clothing that has liquid lewisite on it. Any clothing that has to be pulled over the head should be cut off
the body instead of pulled over the head. If possible, seal the clothing in a plastic bag. Then seal the first plastic bag in a
second plastic bag. Removing and sealing the clothing in this way will help protect you and other people from any
chemicals that might be on your clothes.
If you placed your clothes in plastic bags, inform either the local or state health department or emergency personnel upon
their arrival. Do not handle the plastic bags.
If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the
clothing as quickly as possible.

Washing the body:
As quickly as possible, wash any liquid lewisite from your skin with large amounts of soap and water. Washing with soap
and water will help protect people from any chemicals on their bodies.
If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear
contacts, remove them and place them in the bags with the contaminated clothing. Do not put the contacts back in your
eyes. If you wear eyeglasses, wash them with soap and water. You can put the eyeglasses back on after you wash them.

If you have ingested (swallowed) lewisite, do not induce vomiting or drink fluids.
Seek medical attention right away. Dial 911 and explain what has happened.

How lewisite exposure is treated

Treatment consists of removing lewisite from the body as soon as possible and providing supportive medical care in a hospital setting.
An antidote for lewisite is available and is most useful if given as soon as possible after exposure.

How people can get more information about lewisite

People can contact one of the following:

Regional poison control center: 1-800-222-1222
Centers for Disease Control and Prevention

Public Response Hotline (CDC)
800-CDC-INFO
888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)
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Centers for Disease Control and
Prevention   1600 Clifton Rd.
Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.

The Centers for Disease Control and Prevention (CDC) protects peopleÕs health and safety by preventing and controlling diseases and injuries;
enhances health decisions by providing credible information on critical health issues; and promotes healthy living through strong partnerships with
local, national, and international organizations.

Page last reviewed February 22, 2006
Page last updated March 14, 2003
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Agency for Toxic Substances and Disease Registry ToxFAQs  April 1999

MERCURY
CAS # 7439-97-6

This fact sheet answers the most frequently asked health questions (FAQs) about mercury.  For more information,
call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about
hazardous substances and their health effects. ItÕs important you understand this information because this
substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Exposure to mercury occurs from breathing contaminated air,
ingesting contaminated water and food, and having dental and medical treatments.
Mercury, at high levels, may damage the brain, kidneys, and developing fetus. This
chemical has been found in at least 714 of 1,467 National Priorities List sites identified
by the Environmental Protection Agency.

What is mercury?
(Pronounced !"#$%&'(#))

Mercury is a naturally occurring metal which has several
forms. The metallic mercury is a shiny, silver-white, odorless
liquid. If heated, it is a colorless, odorless gas.

Mercury combines with other elements, such as chlorine,
sulfur, or oxygen, to form inorganic mercury compounds or
Òsalts,Ó which are usually white powders or crystals. Mercury
also combines with carbon to make organic mercury com-
pounds. The most common one, methylmercury, is produced
mainly by microscopic organisms in the water and soil. More
mercury in the environment can increase the amounts of meth-
ylmercury that these small organisms make.

Metallic mercury is used to produce chlorine gas and
caustic soda, and is also used in thermometers, dental fillings,
and batteries. Mercury salts are sometimes used in skin light-
ening creams and as antiseptic creams and ointments.

What happens to mercury when it enters the
environment?
! Inorganic mercury (metallic mercury and inorganic mer-

cury compounds) enters the air from mining ore deposits,
burning coal and waste, and from manufacturing plants.

! It enters the water or soil from natural deposits, disposal of
wastes, and volcanic activity.

! Methylmercury may be formed in water and soil by small
organisms called bacteria. 

! Methylmercury builds up in the tissues of fish.  Larger and
older fish tend to have the highest levels of mercury.

How might I be exposed to mercury?
! Eating fish or shellfish contaminated with methylmercury.

! Breathing vapors in air from spills, incinerators, and indus-
tries that burn mercury-containing fuels.

! Release of mercury from dental work and medical treatments.

! Breathing contaminated workplace air or skin contact dur-
ing use in the workplace (dental, health services, chemical,
and other industries that use mercury).

! Practicing rituals that include mercury.

How can mercury affect my health?

The nervous system is very sensitive to all forms of mer-
cury. Methylmercury and metallic mercury vapors are more
harmful than other forms, because more mercury in these forms
reaches the brain. Exposure to high levels of metallic, inor-
ganic, or organic mercury can permanently damage the brain,
kidneys, and developing fetus. Effects on brain functioning
may result in irritability, shyness, tremors, changes in vision or
hearing, and memory problems.

Short-term exposure to high levels of metallic mercury
vapors may cause effects including lung damage, nausea,

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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MERCURY

CAS # 7439-97-6

vomiting, diarrhea, increases in blood pressure or heart rate,
skin rashes, and eye irritation.

How likely is mercury to cause cancer?

There are inadequate human cancer data available for all
forms of mercury. Mercuric chloride has caused increases in
several types of tumors in rats and mice, and methylmercury
has caused kidney tumors in male mice. The EPA has deter-
mined that mercuric chloride and methylmercury are possible
human carcinogens.

How can mercury affect children?

Very young children are more sensitive to mercury than
adults. Mercury in the motherÕs body passes to the fetus and
may accumulate there. It can also can pass to a nursing infant
through breast milk. However, the benefits of breast feeding
may be greater than the possible adverse effects of mercury in
breast milk.

MercuryÕs harmful effects that may be passed from the
mother to the fetus include brain damage, mental retardation,
incoordination, blindness, seizures, and inability to speak.
Children poisoned by mercury may develop problems of their
nervous and digestive systems, and kidney damage.

How can families reduce the risk of exposure to

mercury?

Carefully handle and dispose of products that contain
mercury, such as thermometers or fluorescent light bulbs. Do
not vacuum up spilled mercury, because it will vaporize and
increase exposure. If a large amount of mercury has been
spilled, contact your health department. Teach children not to
play with shiny, silver liquids.

Properly dispose of older medicines that contain mercury.
Keep all mercury-containing medicines away from children.

Pregnant women and children should keep away from

rooms where liquid mercury has been used.

Learn about wildlife and fish advisories in your area
from your public health or natural resources department.

Is there a medical test to show whether I’ve been

exposed to mercury?

Tests are available to measure mercury levels in the body.
Blood or urine samples are used to test for exposure to metallic
mercury and to inorganic forms of mercury. Mercury in whole
blood or in scalp hair is measured to determine exposure to
methylmercury. Your doctor can take samples and send them to
a testing laboratory.

Has the federal government made

recommendations to protect human health?

The EPA has set a limit of 2 parts of mercury per billion
parts of drinking water (2 ppb).

The Food and Drug Administration (FDA) has set a maxi-
mum permissible level of 1 part of methylmercury in a million
parts of seafood (1 ppm).

The Occupational Safety and Health Administration
(OSHA) has set limits of 0.1 milligram of organic mercury per
cubic meter of workplace air (0.1 mg/m3) and 0.05 mg/m3 of
metallic mercury vapor for 8-hour shifts and 40-hour work
weeks.

References
Agency for Toxic Substances and Disease Registry

(ATSDR).  1999.  Toxicological profile for mercury. Atlanta,
GA: U.S. Department of Health and Human Services, Public
Health Service.
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Emergency Preparedness
and Response

Facts About Phosgene

What phosgene is

Phosgene is a major industrial chemical used to make plastics and pesticides.

At room temperature (70°F), phosgene is a poisonous gas.

With cooling and pressure, phosgene gas can be converted into a liquid so that it can be shipped and stored. When liquid phosgene is

released, it quickly turns into a gas that stays close to the ground and spreads rapidly.

Phosgene gas may appear colorless or as a white to pale yellow cloud. At low concentrations, it has a pleasant odor of newly mown hay

or green corn, but its odor may not be noticed by all people exposed. At high concentrations, the odor may be strong and unpleasant.

Phosgene itself is nonflammable (not easily ignited and burned).

Phosgene is also known by its military designation, “CG.”

Where phosgene is found and how it  is used

Phosgene was used extensively during World War I as a choking (pulmonary) agent. Among the chemicals used in the war, phosgene

was responsible for the large majority of deaths.

Phosgene is not found naturally in the environment.

Phosgene is used in industry to produce many other chemicals such as pesticides.

Phosgene can be formed when chlorinated hydrocarbon compounds are exposed to high temperatures. Chlorinated hydrocarbon

compounds are substances sometimes used or created in industry that contain the elements chlorine, hydrogen, and carbon.

The vapors of chlorinated solvents exposed to high temperatures have been known to produce phosgene. Chlorinated solvents are

chlorine-containing chemicals that are typically used in industrial processes to dissolve or clean other materials, such as in paint

stripping, metal cleaning, and dry cleaning.

Phosgene gas is heavier than air, so it would be more likely found in low-lying areas.

How people are exposed to phosgene

People's risk for exposure depends on how close they are to the place where the phosgene was released.

If phosgene gas is released into the air, people may be exposed through skin contact or eye contact. They may also be exposed by

breathing air that contains phosgene.

If phosgene liquid is released into water, people may be exposed by touching or drinking water that contains phosgene.

If phosgene liquid comes into contact with food, people may be exposed by eating the contaminated food.

How phosgene works

Poisoning caused by phosgene depends on the amount of phosgene to which a person is exposed, the route of exposure, and the length

of time that a person is exposed.

Phosgene gas and liquid are irritants that can damage the skin, eyes, nose, throat, and lungs.

Immediate signs and symptoms of phosgene exposure

During or immediately after exposure to dangerous concentrations of phosgene, the following signs and symptoms may develop:

Coughing

Burning sensation in the throat and eyes

Watery eyes

Blurred vision

Difficulty breathing or shortness of breath
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Nausea and vomiting

Skin contact can result in lesions similar to those from frostbite or burns

Following exposure to high concentrations of phosgene, a person may develop fluid in the lungs (pulmonary edema)

within 2 to 6 hours.

Exposure to phosgene may cause delayed effects that may not be apparent for up to 48 hours after exposure, even if the person feels

better or appears well following removal from exposure. Therefore, people who have been exposed to phosgene should be monitored

for 48 hours afterward. Delayed effects that can appear for up to 48 hours include the following:

Difficulty breathing

Coughing up white to pink-tinged fluid (a sign of pulmonary edema)

Low blood pressure

Heart failure

Showing these signs or symptoms does not necessarily mean that a person has been exposed to phosgene.

What the long-term health effects are

Most people who recover after an exposure to phosgene make a complete recovery. However, chronic bronchitis and emphysema have

been reported as a result of phosgene exposure.

How people can protect themselves and what they should do if they are
exposed to phosgene

Leave the area where the phosgene was released and get to fresh air. Quickly moving to an area where fresh air is available is highly

effective in reducing the possibility of death from exposure to phosgene.

If the phosgene release was outdoors, move away from the area where the phosgene was released. Go to the highest

ground possible, because phosgene is heavier than air and will sink to low-lying areas.

If the phosgene release was indoors, get out of the building.

If you think you may have been exposed, remove your clothing, rapidly wash your entire body with soap and water, and get medical

care as quickly as possible.

Removing and disposing of clothing:

Quickly take off clothing that has liquid phosgene on it. Any clothing that has to be pulled over the head should be cut off

the body instead of pulled over the head. If possible, seal the clothing in a plastic bag. Then seal the first plastic bag in a

second plastic bag. Removing and sealing the clothing in this way will help protect you and other people from any

chemicals that might be on your clothes.

If you placed your clothes in plastic bags, inform either the local or state health department or emergency personnel upon

their arrival. Do not handle the plastic bags.

If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the

clothing as quickly as possible.

Washing the body:

As quickly as possible, wash your entire body with large amounts of soap and water. Washing with soap and water will

help protect people from any chemicals on their bodies.

If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear

contacts, remove them and place them in the bags with the contaminated clothing. Do not put the contacts back in your

eyes. If you wear eyeglasses, wash them with soap and water. You can put the eyeglasses back on after you wash them.

If you have ingested (swallowed) phosgene, do not induce vomiting or drink fluids.

Seek medical attention right away. Dial 911 and explain what has happened.

How phosgene exposure is treated

Treatment for phosgene exposure consists of removing phosgene from the body as soon as possible and providing supportive medical care in a

hospital setting. No antidote exists for phosgene. Exposed people should be observed for up to 48 hours, because it may take that long for

symptoms to develop or reoccur.

How people can get more information about phosgene

People can contact one of the following:
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Centers for Disease Control and
Prevention   1600 Clifton Rd.
Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

Regional poison control center: 1-800-222-1222
Centers for Disease Control and Prevention

Public Response Hotline (CDC)
800-CDC-INFO
888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

Centers for Disease Control and Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH), Pocket Guide to
Chemical Hazards (http://www.cdc.gov/niosh/npg/npgd0504.html) (http://www.cdc.gov/niosh/npg/npgd0504.html)

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.

The Centers for Disease Control and Prevention (CDC) protects peopleÕs health and safety by preventing and controlling diseases and injuries;
enhances health decisions by providing credible information on critical health issues; and promotes healthy living through strong partnerships with
local, national, and international organizations.

Page last reviewed: February 22, 2006
Page last updated: February 07, 2005
Content source: National Center for Environmental Health (NCEH) (http://www.cdc.gov/nceh/) /Agency for Toxic Substances and
Disease Registry (ATSDR) (http://www.atsdr.cdc.gov/) , Coordinating Center for Environmental Health and Injury Prevention (CCEHIP)
(http://www.cdc.gov/about/organization/ccehip.htm)
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Emergency Preparedness
and Response

Facts About Phosgene Oxime

What phosgene oxime is

Phosgene oxime is a manufactured chemical warfare agent.
Phosgene oxime is a type of agent called an urticant or nettle agent. This is because on contact with the skin, it produces intense itching
and a rash similar to hives.
Phosgene oxime is also referred to as a corrosive agent because of the type of skin and tissue damage it causes.
Phosgene oxime was first produced in 1929, but it has never been used on the battlefield. Specific information on this chemical is very
limited.
Phosgene oxime is colorless in its solid form and yellowish-brown when it is a liquid.
Phosgene oxime has a disagreeable, irritating odor.
Phosgene oxime is also known by its military designation, ÒCX.Ó

Where phosgene oxime is found and how it  is used

Although phosgene oxime has been produced only as a chemical warfare agent, it has never been used during wartime.
Phosgene oxime is not found naturally in the environment.
Phosgene oxime vapor is heavier than air, so it will settle in low-lying areas.
Phosgene oxime does not last in the environment for very long. It breaks down in soil within 2 hours when temperatures are normal,
and it breaks down in water within a few days.

How people can be exposed to phosgene oxime

PeopleÕs risk for exposure depends on how close they are to the place where the phosgene oxime was released.
If phosgene oxime gas is released into the air, people can be exposed through skin contact or eye contact. They may also be exposed
by breathing air that contains phosgene oxime.
If phosgene oxime liquid is released into water, people can be exposed by touching or drinking water that contains phosgene oxime.
If phosgene oxime liquid comes into contact with food, people can be exposed by eating the contaminated food.
People can be exposed directly by coming in contact with liquid phosgene oxime

How phosgene oxime works

The extent of poisoning that phosgene oxime causes depends on the amount of phosgene oxime to which a person is exposed, how the
person is exposed, and the length of time of the exposure.
Phosgene oxime produces instant and almost unbearable pain on exposed skin and exposed eyes. When inhaled, it causes immediate
irritation to the respiratory (breathing) tract.
Phosgene oxime can penetrate clothing and rubber faster than other chemical warfare agents.

Immediate signs and symptoms of phosgene oxime exposure

Signs and symptoms occur immediately following a phosgene oxime exposure.
Phosgene oxime can have the following effects on specific parts of the body:

Skin: pain occurring within a few seconds, and blanching (whitening) of the skin surrounded by red rings occurring on the
exposed areas within 30 seconds. Within about 15 minutes, the skin develops hives. After 24 hours, the whitened areas of
skin become brown and die, and then a scab is formed. Itching and pain may continue throughout the healing process.
Eyes: severe pain and irritation, tearing, and possibly temporary blindness.
Respiratory tract: immediate irritation to the upper respiratory tract, causing runny nose, hoarseness, and sinus pain.
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Absorbing phosgene oxime through the skin or inhaling it may result in fluid in the lungs (pulmonary edema) with
symptoms of shortness of breath and cough.
Digestive tract: no information exists on digestive tract effects in humans.

Showing these signs or symptoms does not necessarily mean that a person has been exposed to phosgene oxime.

What the long-term health effects may be

No information is available on the long-term health effects of phosgene oxime in humans.

How people can protect themselves, and what they should do if they are
exposed to phosgene oxime

Leave the area where the phosgene oxime was released and get to fresh air. Quickly moving to an area where fresh air is available is
highly effective in reducing exposure to phosgene oxime.

If the phosgene oxime release was outdoors, move away from the area where the phosgene oxime was released. Go to the
highest ground possible, because phosgene oxime is heavier than air and will sink to low-lying areas.
If the phosgene oxime release was indoors, get out of the building.

If you think you may have been exposed, remove your clothing, rapidly wash your entire body with soap and water, and get medical
care as quickly as possible.
Removing and disposing of clothing:

Quickly take off clothing that has liquid phosgene oxime on it. Any clothing that has to be pulled over the head should be
cut off the body instead of pulled over the head. If possible, seal the clothing in a plastic bag. Then seal the first plastic bag
in a second plastic bag. Removing and sealing the clothing in this way will help protect people from any chemicals that
might be on their clothes.
If you placed your clothes in plastic bags, inform either the local or state health department or emergency personnel upon
their arrival. Do not handle the plastic bags.
If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the
clothing as quickly as possible.

Washing the body:
As quickly as possible, wash any liquid phosgene oxime from your skin with large amounts of soap and water. Washing
with soap and water will help protect you and other people from any chemicals on your body.
If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear
contacts, remove them before rinsing your eyes, and place them in the bags with the contaminated clothing. Do not put the
contacts back in your eyes. You should dispose of them even if you do not wear disposable contacts. If you wear
eyeglasses, wash them with soap and water. You can put the eyeglasses back on after you wash them.

If you have ingested (swallowed) phosgene oxime, do not induce vomiting or drink fluids.
Seek medical attention right away. Dial 911 and explain what has happened.

How phosgene oxime exposure is treated

No antidote exists for phosgene oxime. Treatment consists of removing the phosgene oxime from the body as soon as possible and
providing supportive medical care in a hospital setting.

How people can get more information about phosgene oxime

People can contact one of the following:

Regional poison control center: 1-800-222-1222
Centers for Disease Control and Prevention

Public Response Hotline (CDC)
800-CDC-INFO
888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.
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Centers for Disease Control and
Prevention   1600 Clifton Rd.
Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

The Centers for Disease Control and Prevention (CDC) protects peopleÕs health and safety by preventing and controlling diseases and injuries;
enhances health decisions by providing credible information on critical health issues; and promotes healthy living through strong partnerships with
local, national, and international organizations.

Page last reviewed February 22, 2006
Page last updated March 18, 2003
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Emergency Preparedness
and Response

Facts About Ricin
(Updated March 5, 2008)

NOTE:  More information
about ricin can be found on
the CDC Ricin Homepage.

(/agent/ricin/)

What ricin is

Ricin is a poison found naturally in castor beans. If castor beans are chewed and swallowed, the released ricin can cause injury.  Ricin
can be made from the waste material left over from processing castor beans.

It can be in the form of a powder, a mist, or a pellet, or it can be dissolved in water or weak acid.

It is a stable substance under normal conditions, but can be inactivated by heat above 80 degrees Centigrade.

Where ricin is found and how it  is used

Castor beans are processed throughout the world to make castor oil. Ricin is part of the waste ÒmashÓ produced when castor oil is
made.

Ricin has been used experimentally in medicine to kill  cancer cells.

How you could be exposed to ricin

It would take a deliberate act to make ricin and use it to poison people. Accidental exposure to ricin is highly unlikely, except through
the ingestion of castor beans.

If made into a partially purified material or refined into a terrorist or warfare agent, ricin could be used to expose people through the air,
food, or water.

In 1978, Georgi Markov, a Bulgarian writer and journalist who was living in London, died after he was attacked by a man with an
umbrella. The umbrella had been rigged to inject a poison ricin pellet under MarkovÕs skin.

In the 1940s the U.S. military experimented with using ricin as a possible warfare agent. In some reports ricin has possibly been used
as a warfare agent in the 1980s in Iraq and more recently by terrorist organizations.

Ricin poisoning is not contagious. It cannot be spread from person to person through casual contact.

How ricin works

Ricin works by getting inside the cells of a personÕs body and preventing the cells from making the proteins they need. Without the
proteins, cells die. Eventually this is harmful to the whole body, and death may occur.
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Effects of ricin poisoning depend on whether ricin was inhaled, ingested, or injected.

Signs and symptoms of ricin exposure

The major symptoms of ricin poisoning depend on the route of exposure and the dose received, though many organs may be affected in
severe cases.

Initial symptoms of ricin poisoning by inhalation may occur within 8 hours of exposure. Following ingestion of ricin, initial symptoms
typically occur in less than 6 hours.

Inhalation: Within a few hours of inhaling significant amounts of ricin, the likely symptoms would be respiratory distress (difficulty
breathing), fever, cough, nausea, and tightness in the chest. Heavy sweating may follow as well as fluid building up in the lungs
(pulmonary edema). This would make breathing even more difficult, and the skin might turn blue. Excess fluid in the lungs would be
diagnosed by x-ray or by listening to the chest with a stethoscope. Finally, low blood pressure and respiratory failure may occur,
leading to death. In cases of known exposure to ricin, people having respiratory symptoms that started within 12 hours of inhaling ricin
should seek medical care.

Ingestion: If someone swallows a significant amount of ricin, he or she would develop vomiting and diarrhea that may become bloody.
Severe dehydration may be the result, followed by low blood pressure. Other signs or symptoms may include hallucinations, seizures,
and blood in the urine. Within several days, the personÕs liver, spleen, and kidneys might stop working, and the person could die.

Skin and eye exposure: Ricin is unlikely to be absorbed through normal skin. Contact with ricin powders or products may cause
redness and pain of the skin and the eyes.

Death from ricin poisoning could take place within 36 to 72 hours of exposure, depending on the route of exposure (inhalation,
ingestion, or injection) and the dose received.

How authorities confirm cases of suspected ricin poisoning

If we suspect that people have inhaled ricin, a potential clue would be that a large number of people who had been close to each other
suddenly developed fever, cough, and excess fluid in their lungs. These symptoms could be followed by severe breathing problems and
possibly death.

If in suspected situations where ricin may have been disseminated, preliminary environmental testing by public health or law
enforcement authorities may detect ricin in powders or materials released into the immediate environment. Persons occupying such
areas may initially be observed for signs of ricin poisoning.

No widely available, reliable medical test exists to confirm that a person has been exposed to ricin.

How ricin poisoning is treated

Because no antidote exists for ricin, the most important factor is avoiding ricin exposure in the first place.

If exposure cannot be avoided, the most important factor is then getting the ricin off or out of the body as quickly as possible.

Symptomatic ricin poisoning is treated by giving victims supportive medical care to minimize the effects of the poisoning. The types of
supportive medical care would depend on several factors, such as the route by which victims were poisoned (that is, whether poisoning
was by inhalation, ingestion, or skin or eye exposure). Care could include such measures as helping victims breathe, giving them
intravenous fluids (fluids given through a needle inserted into a vein), giving them medications to treat conditions such as seizure and
low blood pressure, flushing their stomachs with activated charcoal (if the ricin has been very recently ingested), or washing out their
eyes with water if their eyes are irritated.

How you can protect yourself, and what to do if you are exposed to ricin

First, get fresh air by leaving the area where the ricin was released.

If the ricin release was outside, move away from the area where the ricin was released.

If the ricin release was indoors, get out of the building.
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If you are near a release of ricin, emergency coordinators may tell you to either evacuate the area or to “shelter in place” inside a

building to avoid being exposed to the chemical. For more information on evacuation during a chemical emergency, see Facts About

Evacuation (/planning/evacuationfacts.asp) . For more information on sheltering in place during a chemical emergency, see Facts About

Sheltering in Place (/planning/shelteringfacts.asp) .

If you think you may have been exposed to ricin, you should remove your clothing, rapidly wash your entire body with soap and water,

and get medical care as quickly as possible.

Removing your clothing:

Quickly take off clothing that may have ricin on it. Any clothing that has to be pulled over the head should be cut off the

body instead of pulled over the head.

If you are helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the

clothing as quickly as possible.

Washing yourself:

As quickly as possible, wash any ricin from your skin with large amounts of soap and water. Washing with soap and water

will help protect people from any chemicals on their bodies.

If your eyes are burning or your vision is blurred, rinse your eyes with plain water for 10 to 15 minutes. If you wear

contacts, remove them and put them with the contaminated clothing. Do not put the contacts back in your eyes (even if

they are not disposable contacts). If you wear eyeglasses, wash them with soap and water. You can put your eyeglasses

back on after you wash them.

Disposing of your clothes:

After you have washed yourself, place your clothing inside a plastic bag. Avoid touching contaminated areas of the

clothing. If you can't avoid touching contaminated areas, or you aren't sure where the contaminated areas are, wear rubber

gloves, turn the bag inside out and use it to pick up the clothing, or put the clothing in the bag using tongs, tool handles,

sticks, or similar objects. Anything that touches the contaminated clothing should also be placed in the bag. If you wear

contacts, put them in the plastic bag, too.

Seal the bag, and then seal that bag inside another plastic bag. Disposing of your clothing in this way will help protect you

and other people from any chemicals that might be on your clothes.

When the local or state health department or emergency personnel arrive, tell them what you did with your clothes. The

health department or emergency personnel will arrange for further disposal. Do not handle the plastic bags yourself.

For more information about cleaning your body and disposing of your clothes after a chemical release, see Chemical Agents: Facts

About Personal Cleaning and Disposal of Contaminated Clothing (/planning/personalcleaningfacts.asp) .

If someone has ingested ricin, do not induce vomiting or give fluids to drink.

Seek medical attention right away. Dial 911 and explain what has happened.

How you can get more information about ricin

You can contact one of the following:

Regional poison control center: 1-800-222-1222

Centers for Disease Control and Prevention

Public Response Hotline (CDC)

800-CDC-INFO

888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

Related Links

Question and Answers About Ricin (/agent/ricin/qa.asp)

CDC Ricin homepage (/agent/ricin/)
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Centers for Disease Control and
Prevention   1600 Clifton Rd.
Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day - cdcinfo@cdc.gov

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.

Page last updated March 5, 2008
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Emergency Preparedness
and Response

Facts About Sarin

What sarin is

Sarin is a human-made chemical warfare agent classified as a nerve agent. Nerve agents are the most toxic and rapidly acting of the

known chemical warfare agents. They are similar to certain kinds of pesticides (insect killers) called organophosphates in terms of how

they work and what kind of harmful effects they cause. However, nerve agents are much more potent than organophosphate pesticides.

Sarin originally was developed in 1938 in Germany as a pesticide.

Sarin is a clear, colorless, and tasteless liquid that has no odor in its pure form. However, sarin can evaporate into a vapor (gas) and

spread into the environment.

Sarin is also known as GB.

Where sarin is found and how it  is used

Sarin and other nerve agents may have been used in chemical warfare during the Iran-Iraq War in the 1980s.

Sarin was used in two terrorist attacks in Japan in 1994 and 1995.

Sarin is not found naturally in the environment.

How people can be exposed to sarin

Following release of sarin into the air, people can be exposed through skin contact or eye contact. They can also be exposed by

breathing air that contains sarin.

Sarin mixes easily with water, so it could be used to poison water. Following release of sarin into water, people can be exposed by

touching or drinking water that contains sarin.

Following contamination of food with sarin, people can be exposed by eating the contaminated food.

A person’s clothing can release sarin for about 30 minutes after it has come in contact with sarin vapor, which can lead to exposure of

other people.

Because sarin breaks down slowly in the body, people who are repeatedly exposed to sarin may suffer more harmful health effects.

Because sarin vapor is heavier than air, it will sink to low-lying areas and create a greater exposure hazard there.

How sarin works

The extent of poisoning caused by sarin depends on the amount of sarin to which a person was exposed, how the person was exposed,

and the length of time of the exposure.

Symptoms will appear within a few seconds after exposure to the vapor form of sarin and within a few minutes up to 18 hours after

exposure to the liquid form.

All the nerve agents cause their toxic effects by preventing the proper operation of the chemical that acts as the body’s “off switch” for

glands and muscles. Without an “off switch,” the glands and muscles are constantly being stimulated. They may tire and no longer be

able to sustain breathing function.

Sarin is the most volatile of the nerve agents, which means that it can easily and quickly evaporate from a liquid into a vapor and

spread into the environment. People can be exposed to the vapor even if they do not come in contact with the liquid form of sarin.

Because it evaporates so quickly, sarin presents an immediate but short-lived threat.

Immediate signs and symptoms of sarin exposure

People may not know that they were exposed because sarin has no odor.

People exposed to a low or moderate dose of sarin by breathing contaminated air, eating contaminated food, drinking contaminated

water, or touching contaminated surfaces may experience some or all of the following symptoms within seconds to hours of exposure:
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Runny nose
Watery eyes
Small, pinpoint pupils
Eye pain
Blurred vision
Drooling and excessive sweating
Cough
Chest tightness
Rapid breathing
Diarrhea
Increased urination
Confusion
Drowsiness
Weakness
Headache
Nausea, vomiting, and/or abdominal pain
Slow or fast heart rate
Low or high blood pressure

Even a small drop of sarin on the skin can cause sweating and muscle twitching where sarin touched the skin.
Exposure to large doses of sarin by any route may result in the following harmful health effects:

Loss of consciousness
Convulsions
Paralysis
Respiratory failure possibly leading to death

Showing these signs and symptoms does not necessarily mean that a person has been exposed to sarin.

What the long-term health effects  are

Mild or moderately exposed people usually recover completely. Severely exposed people are not likely to survive. Unlike some organophosphate
pesticides, nerve agents have not been associated with neurological problems lasting more than 1 to 2 weeks after the exposure.

How people can protect themselves, and what they should do if they are
exposed to sarin

Recovery from sarin exposure is possible with treatment, but the antidotes available must be used quickly to be effective. Therefore,
the best thing to do is avoid exposure:

Leave the area where the sarin was released and get to fresh air. Quickly moving to an area where fresh air is available is
highly effective in reducing the possibility of death from exposure to sarin vapor.

If the sarin release was outdoors, move away from the area where the sarin was released. Go to the highest
ground possible, because sarin is heavier than air and will sink to low-lying areas.
If the sarin release was indoors, get out of the building.

If people think they may have been exposed, they should remove their clothing, rapidly wash their entire body with soap and water, and
get medical care as quickly as possible.
Removing and disposing of clothing:

Quickly take off clothing that has liquid sarin on it. Any clothing that has to be pulled over the head should be cut off the
body instead of pulled over the head. If possible, seal the clothing in a plastic bag. Then seal the first plastic bag in a
second plastic bag. Removing and sealing the clothing in this way will help protect people from any chemicals that might
be on their clothes.
If clothes were placed in plastic bags, inform either the local or state health department or emergency personnel upon their
arrival. Do not handle the plastic bags.
If helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the clothing as
quickly as possible.

Washing the body:

As quickly as possible, wash any liquid sarin from the skin with large amounts of soap and water. Washing with soap and
water will help protect people from any chemicals on their bodies.
Rinse the eyes with plain water for 10 to 15 minutes if they are burning or if vision is blurred.

If sarin has been swallowed, do not induce vomiting or give fluids to drink.
Seek medical attention immediately. Dial 911 and explain what has happened.
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How sarin exposure is treated

Treatment consists of removing sarin from the body as soon as possible and providing supportive medical care in a hospital setting. Antidotes are

available for sarin. They are most useful if given as soon as possible after exposure.

How people can get more information about sarin

People can contact one of the following:

Regional poison control center: 1-800-222-1222

Centers for Disease Control and Prevention

Public Response Hotline (CDC)

800-CDC-INFO

888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

This fact sheet is based on CDC's best current information. It may be updated as new information becomes available.

The Centers for Disease Control and Prevention (CDC) protects peopleÕs health and safety by preventing and controlling diseases and injuries;
enhances health decisions by providing credible information on critical health issues; and promotes healthy living through strong partnerships with
local, national, and international organizations.

Page last reviewed February 22, 2006

Page last updated May 17, 2004
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Emergency Preparedness
and Response

Facts About Soman

What soman is

Soman is a human-made chemical warfare agent classified as a nerve agent. Nerve agents are the most toxic and rapidly acting of the

known chemical warfare agents. They are similar to pesticides (insect killers) called organophosphates in terms of how they work and

the kinds of harmful effects they cause. However, nerve agents are much more potent than organophosphate pesticides.

Soman was originally developed as an insecticide in Germany in 1944.

Soman is also known as “GD.”

Soman is a clear, colorless, tasteless liquid with a slight camphor odor (for example, Vicks Vapo-Rub®) or rotting fruit odor. It can

become a vapor if heated.

Where soman is found and how it  is used

It is possible that soman or other nerve agents were used in chemical warfare during the Iran-Iraq War in the 1980s.

Soman is not found naturally in the environment.

How people can be exposed to soman

Following release of soman into the air, people can be exposed through skin contact, eye contact, or inhalation (breathing in the

soman).

Soman mixes easily with water, so it could be used to poison water. Following release of soman into water, people can be exposed by

drinking contaminated water or getting contaminated water on their skin.

Following contamination of food with soman, people can be exposed by eating the contaminated food.

A person’s clothing can release soman for about 30 minutes after contact with soman vapor, which can lead to exposure of other

people.

Soman breaks down slowly in the body, meaning that repeated exposures to soman and/or other nerve agents can have a cumulative

effect (build up in the body).

Because soman vapor is heavier than air, it will sink to low-lying areas and create a greater exposure hazard there.

How soman works

The extent of poisoning caused by soman depends on the amount of soman to which a person was exposed, how the person was

exposed, and the length of time of the exposure.

Symptoms will appear within a few seconds after exposure to the vapor form of soman, and within a few minutes to up to 18 hours

after exposure to the liquid form.

All the nerve agents cause their toxic effects by preventing the proper operation of the chemical that acts as the body’s “off switch” for

glands and muscles. Without an “off switch,” the glands and muscles are constantly being stimulated. They may tire and no longer be

able to sustain breathing function.

Compared with other nerve agents, soman is more volatile than VX but less volatile than sarin. The higher a chemical’s volatility, the

more likely it will evaporate from a liquid into a vapor and disperse into the environment. People can be exposed to the vapor even if

they do not come in contact with the liquid form.

Because of its high volatility, soman is an immediate but short-lived threat and does not last a long time in the environment.

Because soman is more volatile than the nerve agent VX (the most potent nerve agent), it will remain on exposed surfaces for a shorter

period of time compared with VX.

Immediate signs and symptoms of soman exposure
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Although soman has a camphor or fruity odor, the odor may not be noticeable enough to give people sufficient warning against a toxic
exposure.
People exposed to a low or moderate dose of soman by inhalation, ingestion (swallowing), or skin absorption may experience some or
all of the following symptoms within seconds to hours of exposure:

Runny nose
Watery eyes
Small, pinpoint pupils
Eye pain
Blurred vision
Drooling and excessive sweating
Cough
Chest tightness
Rapid breathing
Diarrhea
Increased urination
Confusion
Drowsiness
Weakness
Headache
Nausea, vomiting, and/or abdominal pain
Slow or fast heart rate
Abnormally low or high blood pressure

Even a tiny drop of nerve agent on the skin can cause sweating and muscle twitching where the agent touched the skin.
Exposure to a large dose of soman by any route may result in these additional health effects:

Loss of consciousness
Convulsions
Paralysis
Respiratory failure possibly leading to death

Showing these signs and symptoms does not necessarily mean that a person has been exposed to soman.

What the long-term health effects are

Mild or moderately exposed people usually recover completely. Severely exposed people are not likely to survive. Unlike some organophosphate
pesticides, nerve agents have not been associated with neurological problems lasting more than 1 to 2 weeks after the exposure.

How people can protect themselves, and what they should do if they are
exposed to soman

Recovery from soman exposure is possible with treatment, but the antidotes available must be used quickly (within minutes) to be
effective. Therefore, the best thing to do is avoid exposure:

Leave the area where the soman was released and get to fresh air. Quickly moving to an area where fresh air is available is
highly effective in reducing the possibility of death from exposure to soman vapor.

If the soman release was outdoors, move away from the area where the soman was released. Go to the highest
ground possible, because soman is heavier than air and will sink to low-lying areas.
If the soman release was indoors, get out of the building.

If people think they may have been exposed, they should remove their clothing, rapidly wash their entire body with soap and water, and
get medical care as quickly as possible.
Removing and disposing of clothing:

Quickly take off clothing that has liquid soman on it. Any clothing that has to be pulled over the head should be cut off the
body instead of pulled over the head. If possible, seal the clothing in a plastic bag. Then seal the first plastic bag in a
second plastic bag. Removing and sealing the clothing in this way will help protect people from any chemicals that might
be on their clothes.
If clothes were placed in plastic bags, inform either the local or state health department or emergency personnel upon their
arrival. Do not handle the plastic bags.
If helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the clothing as
quickly as possible.

Washing the body:
As quickly as possible, wash any liquid soman from the skin with large amounts of soap and water. Washing with soap
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and water will help protect people from any chemicals on their bodies.

Rinse the eyes with plain water for 10 to 15 minutes if they are burning or if vision is blurred.

If soman has been ingested (swallowed), do not induce vomiting or give fluids to drink.

Seek medical attention right away. Dial 911 and explain what has happened.

How soman exposure is treated

Treatment consists of removing soman from the body as soon as possible and providing supportive medical care in a hospital setting. Antidotes are

available for soman. They are most useful if given as soon as possible after exposure.

How people can get more information about soman

People can contact one of the following:

Regional poison control center: 1-800-222-1222

Centers for Disease Control and Prevention

Public Response Hotline (CDC)

800-CDC-INFO

888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.

The Centers for Disease Control and Prevention (CDC) protects peopleÕs health and safety by preventing and controlling diseases and injuries;
enhances health decisions by providing credible information on critical health issues; and promotes healthy living through strong partnerships with
local, national, and international organizations.

Page last reviewed February 22, 2006

Page last modified March 7, 2003

Content source: National Center for Environmental Health (NCEH) (http://www.cdc.gov/nceh/) /Agency for Toxic Substances and

Disease Registry (ATSDR) (http://www.atsdr.cdc.gov/) , Coordinating Center for Environmental Health and Injury Prevention (CCEHIP)

(http://www.cdc.gov/about/organization/ccehip.htm)
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Emergency Preparedness
and Response

Facts About Sulfur Mustard

What sulfur mustard is

Sulfur mustard is a type of chemical warfare agent. These kinds of agents are called vesicants or blistering agents, because they cause

blistering of the skin and mucous membranes on contact.

Sulfur mustard is also known as “mustard gas or mustard agent,” or by the military designations H, HD, and HT.

Sulfur mustard sometimes smells like garlic, onions, or mustard and sometimes has no odor. It can be a vapor (the gaseous form of a

liquid), an oily-textured liquid, or a solid.

Sulfur mustard can be clear to yellow or brown when it is in liquid or solid form.

Where sulfur mustard is found and how it  is used

Sulfur mustard is not found naturally in the environment.

Sulfur mustard was introduced in World War I as a chemical warfare agent. Until recently, it was available for use in the treatment of a

skin condition called psoriasis. Currently, it has no medical use.

How people can be exposed to sulfur mustard

If sulfur mustard is released into the air as a vapor, people can be exposed through skin contact, eye contact, or breathing. Sulfur

mustard vapor can be carried long distances by wind.

If sulfur mustard is released into water, people can be exposed by drinking the contaminated water or getting it on their skin.

People can be exposed by coming in contact with liquid sulfur mustard.

Sulfur mustard can last from 1 to 2 days in the environment under average weather conditions and from weeks to months under very

cold conditions.

Sulfur mustard breaks down slowly in the body, so repeated exposure may have a cumulative effect (that is,  it can build up in the

body).

How sulfur mustard works

Adverse health effects caused by sulfur mustard depend on the amount people are exposed to, the route of exposure, and the length of

time that people are exposed.

Sulfur mustard is a powerful irritant and blistering agent that damages the skin, eyes, and respiratory (breathing) tract.

It damages DNA, a vital component of cells in the body.

Sulfur mustard vapor is heavier than air, so it will settle in low-lying areas.

Immediate signs and symptoms of sulfur mustard exposure

Exposure to sulfur mustard is usually not fatal. When sulfur mustard was used during World War I, it killed fewer than 5% of the

people who were exposed and got medical care.

People may not know right away that they have been exposed, because sulfur mustard often has no smell or has a smell that might not

cause alarm.

Typically, signs and symptoms do not occur immediately. Depending on the severity of the exposure, symptoms may not occur for 2 to

24 hours. Some people are more sensitive to sulfur mustard than are other people, and may have symptoms sooner.

Sulfur mustard can have the following effects on specific parts of the body:

Skin: redness and itching of the skin may occur 2 to 48 hours after exposure and change eventually to yellow blistering of

the skin.

Eyes: irritation, pain, swelling, and tearing may occur within 3 to12 hours of a mild to moderate exposure. A severe
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exposure may cause symptoms within 1 to 2 hours and may include the symptoms of a mild or moderate exposure plus
light sensitivity, severe pain, or blindness (lasting up to 10 days).
Respiratory tract: runny nose, sneezing, hoarseness, bloody nose, sinus pain, shortness of breath, and cough within 12 to 24
hours of a mild exposure and within 2 to 4 hours of a severe exposure.
Digestive tract: abdominal pain, diarrhea, fever, nausea, and vomiting.

Showing these signs and symptoms does not necessarily mean that a person has been exposed to sulfur mustard.

What the long-term health effects  may be

Exposure to sulfur mustard liquid is more likely to produce second- and third- degree burns and later scarring than is exposure to
sulfur mustard vapor. Extensive skin burning can be fatal.
Extensive breathing in of the vapors can cause chronic respiratory disease, repeated respiratory infections, or death.
Extensive eye exposure can cause permanent blindness.
Exposure to sulfur mustard may increase a personÕs risk for lung and respiratory cancer.

How people can protect themselves and what they should do if they are
exposed to sulfur mustard

Because no antidote exists for sulfur mustard exposure, the best thing to do is avoid it. Immediately leave the area where the sulfur
mustard was released. Try to find higher ground, because sulfur mustard is heavier than air and will settle in low-lying areas.
If avoiding sulfur mustard exposure is not possible, rapidly remove the sulfur mustard from the body. Getting the sulfur mustard off as
soon as possible after exposure is the only effective way to prevent or decrease tissue damage to the body.
Quickly remove any clothing that has liquid sulfur mustard on it. If possible, seal the clothing in a plastic bag, and then seal that bag
inside a second plastic bag.
Immediately wash any exposed part of the body (eyes, skin, etc.) thoroughly with plain, clean water. Eyes need to be flushed with
water for 5 to 10 minutes. Do NOT cover eyes with bandages, but do protect them with dark glasses or goggles.
If someone has ingested sulfur mustard, do NOT induce vomiting. Give the person milk to drink.
Seek medical attention right away. Dial 911 and explain what has happened.

How sulfur mustard exposure is treated

The most important factor is removing sulfur mustard from the body. Exposure to sulfur mustard is treated by giving the victim supportive medical
care to minimize the effects of the exposure. Though no antidote exists for sulfur mustard, exposure is usually not fatal.

Where people can get more information about sulfur mustard

For more information about sulfur mustard, people can contact the following:

Regional poison control center: 1-800-222-1222
Centers for Disease Control and Prevention

Public Response Hotline (CDC)
800-CDC-INFO
888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.

Page last reviewed February 22, 2006
Page last updated March 12, 2003
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Emergency Preparedness
and Response

Facts About Tabun

What tabun is

Tabun is a man-made chemical warfare agent classified as a nerve agent. Nerve agents are the most toxic and rapidly acting of the
known chemical warfare agents. They are similar to pesticides (insect killers) called organophosphates in terms of how they work and
what kinds of harmful effects they cause. However, nerve agents are much more potent than organophosphate pesticides.
Tabun was originally developed as a pesticide in Germany in 1936.
Tabun is also known as ÒGA.Ó
Tabun is a clear, colorless, tasteless liquid with a faint fruity odor. Tabun can become a vapor if heated.

Where tabun is found and how it  is used

It is possible that tabun or other nerve agents were used in chemical warfare during the Iran-Iraq War in the 1980s.
Tabun is not found naturally in the environment.

How people can be exposed to tabun

Following release of tabun into the air, people can be exposed through skin contact, eye contact, or inhalation (breathing in the tabun).
Tabun mixes easily with water, so it could be used to poison water. Following release of tabun into water, people can be exposed by
drinking contaminated water or getting contaminated water on their skin.
Following contamination of food with tabun, people can be exposed by eating the contaminated food.
A personÕs clothing can release tabun for about 30 minutes after contact with tabun vapor, which can lead to exposure of other people.
Tabun breaks down slowly in the body, meaning that repeated exposures to tabun and/or other nerve agents can have a cumulative
effect (build up in the body).
Because tabun vapor is heavier than air, it will sink to low-lying areas and create a greater exposure hazard there.

How tabun works

The extent of poisoning caused by tabun depends on the amount of tabun to which a person was exposed, how the person was exposed,
and the length of time of the exposure.
Symptoms will appear within a few seconds after exposure to the vapor form of tabun, and within a few minutes to up to 18 hours after
exposure to the liquid form.
All the nerve agents cause their toxic effects by preventing the proper operation of the chemical that acts as the bodyÕs Òoff switchÓ for
glands and muscles. Without an Òoff switch,Ó the glands and muscles are constantly being stimulated. They may tire and no longer be
able to sustain breathing function.
Compared with other nerve agents, tabun is more volatile than VX but less volatile than sarin. The higher a chemicalÕs volatility, the
more likely it will evaporate from a liquid into a vapor and disperse into the environment. People can be exposed to the vapor even if
they do not come in contact with the liquid form.
Because of its high volatility, tabun is an immediate but short-lived threat and does not last a long time in the environment.
Because tabun is more volatile than VX, it will remain on exposed surfaces for a shorter period of time compared with VX.
Because tabun is less volatile than sarin, it will remain on exposed surfaces for a longer period of time compared with sarin.

Immediate signs and symptoms of tabun exposure

Although tabun has a faint fruity odor, the odor may not be noticeable enough to give people sufficient warning about a toxic exposure.
People exposed to a low or moderate dose of tabun by inhalation, ingestion (swallowing), or skin absorption may experience some or
all of the following symptoms within seconds to hours of exposure:
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Runny nose

Watery eyes

Small,  pinpoint pupils

Eye pain

Blurred vision

Drooling and excessive sweating

Cough

Chest tightness

Rapid breathing

Diarrhea

Increased urination

Confusion

Drowsiness

Weakness

Headache

Nausea, vomiting, and/or abdominal pain

Slow or fast heart rate

Abnormally low or high blood pressure

Even a tiny drop of nerve agent on the skin can cause sweating and muscle twitching where the agent touched the skin.

Exposure to a large dose of tabun by any route may result in these additional health effects:

Loss of consciousness

Convulsions

Paralysis

Respiratory failure possibly leading to death

Showing these signs and symptoms does not necessarily mean that a person has been exposed to tabun.

What the long-term health effects are

Mild or moderately exposed people usually recover completely. Severely exposed people are not likely to survive. Unlike some organophosphate

pesticides, nerve agents have not been associated with neurological problems lasting more than 1 to 2 weeks after the exposure.

How people can protect themselves, and what they should do if they are
exposed to tabun

Recovery from tabun exposure is possible with treatment, but the antidotes available must be used quickly to be effective. Therefore,

the best thing to do is avoid exposure:

Leave the area where the tabun was released and get to fresh air. Quickly moving to an area where fresh air is available is

highly effective in reducing the possibility of death from exposure to tabun vapor.

If the tabun release was outdoors, move away from the area where the tabun was released. Go to the highest

ground possible, because tabun is heavier than air and will sink to low-lying areas.

If the tabun release was indoors, get out of the building.

If people think they may have been exposed, they should remove their clothing, rapidly wash their entire body with soap and water, and

get medical care as quickly as possible.

Removing and disposing of clothing:

Quickly take off clothing that has liquid tabun on it. Any clothing that has to be pulled over the head should be cut off the

body instead of pulled over the head. If possible, seal the clothing in a plastic bag. Then seal the first plastic bag in a

second plastic bag. Removing and sealing the clothing in this way will help protect people from any chemicals that might

be on their clothes.

If clothes were placed in plastic bags, inform either the local or state health department or emergency personnel upon their

arrival. Do not handle the plastic bags.

If helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the clothing as

quickly as possible.

Washing the body:

As quickly as possible, wash any liquid tabun from the skin with large amounts of soap and water. Washing with soap and

water will help protect people from any chemicals on their bodies.

Rinse the eyes with plain water for 10 to 15 minutes if they are burning or if vision is blurred.

If tabun has been ingested (swallowed), do not induce vomiting or give fluids to drink.

Seek medical attention right away. Dial 911 and explain what has happened.
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How tabun exposure is treated

Treatment consists of removing tabun from the body as soon as possible and providing supportive medical care in a hospital setting. Antidotes are
available for tabun. They are most useful if given as soon as possible after exposure.

How people can get more information about tabun

People can contact one of the following:

Regional poison control center: 1-800-222-1222
Centers for Disease Control and Prevention

Public Response Hotline (CDC)
800-CDC-INFO
888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

This fact sheet is based on CDC’s best current information. It may be updated as new information becomes available. 

Last Reviewed on 03/23/05

The Centers for Disease Control and Prevention (CDC) protects people’s health and safety by preventing and controlling diseases and injuries;

enhances health decisions by providing credible information on critical health issues; and promotes healthy living through strong partnerships with

local, national, and international organizations.

Page last reviewed February 22, 2006
Page last updated March 7, 2003
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Emergency Preparedness
and Response

Facts About VX

What VX is

VX is a human-made chemical warfare agent classified as a nerve agent. Nerve agents are the most toxic and rapidly acting of the
known chemical warfare agents. They are similar to pesticides (insect killers) called organophosphates in terms of how they work and
what kinds of harmful effects they cause. However, nerve agents are much more potent than organophosphate pesticides.
VX was originally developed in the United Kingdom in the early 1950s.
VX is odorless and tasteless.
VX is an oily liquid that is amber in color and very slow to evaporate. It evaporates about as slowly as motor oil.

Where VX is found and how it  is used

It is possible that VX or other nerve agents were used in chemical warfare during the Iran-Iraq War in the 1980s.
VX is not found naturally in the environment.

How people can be exposed to VX

Following release of VX into the air, people can be exposed through skin contact, eye contact, or inhalation (breathing in the VX mist).
Though VX does not mix with water as easily as other nerve agents do, it could be released into water. Following release of VX into
water, people can be exposed by drinking contaminated water or getting contaminated water on their skin.
Following contamination of food with VX, people can be exposed by eating the contaminated food.
VX is primarily a liquid exposure hazard, but if it is heated to very high temperatures, it can turn into small amounts of vapor (gas).
A personÕs clothing can release VX for about 30 minutes after contact with VX vapor, which can lead to exposure of other people.
VX breaks down slowly in the body, meaning that repeated exposures to VX and/or other nerve agents can have a cumulative effect
(build up in the body).
Because VX vapor is heavier than air, it will sink to low-lying areas and create a greater exposure hazard there.

How VX works

The extent of poisoning caused by VX depends on the amount of VX to which a person was exposed, how the person was exposed,
and the length of time of the exposure.
Symptoms will appear within a few seconds after exposure to the vapor form of VX, and within a few minutes to up to 18 hours after
exposure to the liquid form.
VX is the most potent of all nerve agents. Compared with the nerve agent sarin (also known as GB), VX is considered to be much
more toxic by entry through the skin and somewhat more toxic by inhalation.
It is possible that any visible VX liquid contact on the skin, unless washed off immediately, would be lethal.
All the nerve agents cause their toxic effects by preventing the proper operation of the chemical that acts as the bodyÕs Òoff switchÓ for
glands and muscles. Without an Òoff switch,Ó the glands and muscles are constantly being stimulated. They may tire and no longer be
able to sustain breathing function.
VX is the least volatile of the nerve agents, which means that it is the slowest to evaporate from a liquid into a vapor. Therefore, VX is
very persistent in the environment. Under average weather conditions, VX can last for days on objects that it has come in contact with.
Under very cold conditions, VX can last for months.
Because it evaporates so slowly, VX can be a long-term threat as well as a short-term threat. Surfaces contaminated with VX should
therefore be considered a long-term hazard.

Immediate signs and symptoms of VX exposure
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People may not know they were exposed to VX because it has no odor.

People exposed to a low or moderate dose of VX by inhalation, ingestion (swallowing), or skin absorption may experience some or all

of the following symptoms within seconds to hours of exposure:

Runny nose

Watery eyes

Small,  pinpoint pupils

Eye pain

Blurred vision

Drooling and excessive sweating

Cough

Chest tightness

Rapid breathing

Diarrhea

Increased urination

Confusion

Drowsiness

Weakness

Headache

Nausea, vomiting, and/or abdominal pain

Slow or fast heart rate

Abnormally low or high blood pressure

Even a tiny drop of nerve agent on the skin can cause sweating and muscle twitching where the agent touched the skin.

Exposure to a large dose of VX by any route may result in these additional health effects:

Loss of consciousness

Convulsions

Paralysis

Respiratory failure possibly leading to death

Showing these signs and symptoms does not necessarily mean that a person has been exposed to VX.

What the long-term health effects are

Mild or moderately exposed people usually recover completely. Severely exposed people are not likely to survive. Unlike some organophosphate

pesticides, nerve agents have not been associated with neurological problems lasting more than 1 to 2 weeks after the exposure.

How people can protect themselves, and what they should do if they are
exposed to VX

Recovery from VX exposure is possible with treatment, but the antidotes available must be used quickly to be effective. Therefore, the

best thing to do is avoid exposure:

Leave the area where the VX was released and get to fresh air. Quickly moving to an area where fresh air is available is

highly effective in reducing the possibility of death from exposure to VX vapor.

If the VX release was outdoors, move away from the area where the VX was released. Go to the highest

ground possible, because VX is heavier than air and will sink to low-lying areas.

If the VX release was indoors, get out of the building.

If people think they may have been exposed, they should remove their clothing, rapidly wash their entire body with soap and water, and

get medical care as quickly as possible.

Removing and disposing of clothing:
Quickly take off clothing that has liquid VX on it. Any clothing that has to be pulled over the head should be cut off the

body instead of pulled over the head. If possible, seal the clothing in a plastic bag. Then seal the first plastic bag in a

second plastic bag. Removing and sealing the clothing in this way will help protect people from any chemicals that might

be on their clothes.

If clothes were placed in plastic bags, inform either the local or state health department or emergency personnel upon their

arrival. Do not handle the plastic bags.

If helping other people remove their clothing, try to avoid touching any contaminated areas, and remove the clothing as

quickly as possible.

Washing the body:
As quickly as possible, wash any liquid VX from the skin with large amounts of soap and water. Washing with soap and

water will help protect people from any chemicals on their bodies.
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Rinse the eyes with plain water for 10 to 15 minutes if they are burning or if vision is blurred.

If VX has been ingested (swallowed), do not induce vomiting or give fluids to drink.

Seek medical attention right away. Dial 911 and explain what has happened.

How VX exposure is treated

Treatment consists of removing VX from the body as soon as possible and providing supportive medical care in a hospital setting.

Antidotes are available for VX. They are most useful if given as soon as possible after exposure.

How people can get more information about VX

People can contact one of the following:

Regional poison control center: 1-800-222-1222

Centers for Disease Control and Prevention

Public Response Hotline (CDC)

800-CDC-INFO

888-232-6348 (TTY)

E-mail inquiries: cdcinfo@cdc.gov (mailto:cdcinfo@cdc.gov)

This fact sheet is based on CDCÕs best current information. It may be updated as new information becomes available.

Last reviewed on 03/23/05.

The Centers for Disease Control and Prevention (CDC) protects peopleÕs health and safety by preventing and controlling diseases and injuries;
enhances health decisions by providing credible information on critical health issues; and promotes healthy living through strong partnerships with
local, national, and international organizations.

Page last reviewed February 22, 2006

Page last updated March 12, 2003
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6.1.24 Botulism Contamination Extended and Short Messages 
 
 
 
Grade Level: 9.5  

Botulism Contamination Extended Message  
Health and Safety Information for the First Hours  

POINTS:  
 1. What is happening?  
 2. What is botulism?  
 3. What are the symptoms of botulism?  
 4. What to do if you have the symptoms of botulism  
 5. How is botulism treated?  
 6. What to do if you are concerned about botulism  
 7. What is being done and how to get more information  
 
 
What is happening?  
 

• This is an urgent health message from the U.S. Department of Health and Human 
Services (HHS). Please pay careful attention to this message to protect your health and 
that of others.  

• Public health officials have reported xxx number cases of botulism in xxx area.  
• At this time, we do not know the extent or source of the botulism contamination.  
• Local, state, and federal officials, including HHS, FBI, and Homeland Security, are 

working together. Updated announcements will be made as soon as these officials know 
more.  

• Botulism is a rare muscle-paralyzing disease caused by a nerve toxin (poison) produced 
by bacteria. This disease requires treatment within 24 hours.  

• Although rare, people can get sick from naturally occurring botulism after consuming 
contaminated food or drinks. Botulism does not spread from person to person.  

• In the current situation, public health officials are concerned because of the unusually 
high number of cases. We are also concerned because we don’t know yet how these 
people were exposed to the toxin.  

• We have challenges ahead, and we are working to find out more about this outbreak. By 
staying informed and following instructions from health officials, you can protect 
yourself, your family, and the community against this public health threat.  

• For more information on botulism, visit the HHS Web site at http:www.hhs.gov, the 
Centers for Disease Control and Prevention’s (CDC) botulism page at 
http://www.bt.cdc.gov/agent/botulism/#general, or call the CDC Hotline at 1-800-CDC-
INFO for the latest information.  

• This message contains additional information that can help protect your health and the 
health of others.  

 
What is botulism?  
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• Botulism is caused by a toxin made by the bacterium Clostridium botulinum, which 

occurs naturally in soil. The toxin restricts a person’s movement and breathing by 
affecting the nervous system.  

• The toxin is extremely strong and a small amount can make a person very sick.  
• About 110 cases of naturally occurring botulism are reported each year in the United 

States and are usually caused by consuming improperly preserved home-canned foods or 
beverages.  

• Although difficult, botulism could also be deliberately spread through the air,  
• Botulism is not spread from person to person. You cannot get it from breathing the same 

air as a sick person or from coughing or sneezing. Therefore, people are not in danger of 
catching botulism from each other.  

 
What are the symptoms of botulism?  
 

• Symptoms of botulism include unexplained trouble seeing (double or blurred vision), 
drooping eyelids, difficulty swallowing, dry mouth, slurred speech, and muscle 
weakness.  

• Symptoms usually appear within 12 to 36 hours after exposure but can take as long as 
several days to begin.  

• If left untreated, botulism can also lead to paralysis, leaving a person unable to move 
certain muscles, including those that control breathing and movement of arms, legs, and 
upper body.  

 
What to do if you have symptoms of botulism  
 

• If you have symptoms of botulism, get medical attention as soon as possible and within 
24 hours of the start of your symptoms.  

• Go to the emergency room or immediately call your doctor or local public health 
department at (209) 468-3400 for instructions on where to get treatment. Getting 
treatment quickly will increase your chances of recovery.  

 
How is botulism treated?  
 

• Getting medical attention as soon as possible and within 24 hours of the start of 
symptoms increase your chances of recovery.  

• Botulism is treated with a medicine called an “antitoxin.” This is the only specific 
treatment for this condition, in addition to intensive medical support. Antitoxin can 
prevent the symptoms from getting worse, but it cannot cure the illness.  

• Recovery from botulism can take weeks or months. If the disease paralyzes muscles 
involved in breathing, a respirator help the patient breathe during recovery.  
 

 
What to do if you are concerned about botulism  
 

• It is natural to be concerned or afraid at a time like this. Staying informed and following 
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instructions from public health officials will help you stay as safe and healthy as possible.  
• If you start to show symptoms, get medical care immediately.  
• To avoid getting sick, stay away from the area where officials believe the toxin was 

released.  
• Stay informed by turning to the radio, television, or Internet news for updated health and 

safety announcements.  
• Since we don’t know the source of the botulism toxin at this time, follow these safe food 

handling practices:  
 1. Avoid eating foods that may have a strange color, smell, or taste.  

 2. Boil all liquids, including water and milk, for 5 minutes to destroy the botulism toxin.  
 3. Cook foods thoroughly for at least 10 minutes to an internal temperature of 185 

degrees Fahrenheit. You can check this with a food thermometer.  
 4. On surfaces where food is placed, botulism toxin can be destroyed with household 

bleach mixed with water. Use 1 part bleach to every 10 parts water. For example, if you 
use 10 cups of water, use 1 cup of bleach.  

 
What is being done and how to get more information  
 

• Federal, state, and local officials are working together to find and treat people who have 
symptoms or may have had contact with the botulism toxin. They are also taking actions 
to prevent others from being exposed.  

• Public health officials will share information and give more instructions as the situation 
develops and they learn more.  

• Go to local media television and radio stations to hear the latest information from local 
officials.  

• For more information on botulism, visit the HHS Web site at http:www.hhs.gov, the 
Centers for Disease Control and Prevention’s (CDC) botulism page at 
http://www.bt.cdc.gov/agent/botulism/#general, or call the CDC Hotline at 1-800-CDC-
INFO for the latest information.  
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Grade Level: 9.5  
 

Botulism Contamination Short Message  
Health and Safety Information for the First Hours 

  
• This is an urgent health message from the U.S. Department of Health and Human 

Services (HHS).  
• Public health officials have reported xxx number cases of botulism in xxx area.  
• At this time, we do not know the extent or source of the botulism contamination.  
• Local, state and federal officials, including HHS, FBI, and Homeland Security, are 

working together. Updated announcements will be made as soon as these officials know 
more.  

• Botulism is a serious disease caused by a toxin that attacks the nervous system. People 
get botulism by consuming contaminated foods or drinks.  

• In this situation, public health officials are concerned because of the unusually high 
number of cases. We are also concerned because we don’t know yet how these people 
were exposed to the toxin.  

• Watch for these symptoms: droopy eyelids, blurry vision, slurred speech, trouble 
swallowing, trouble breathing, and difficulty moving. If you have these symptoms, call 
your doctor or local health department at (209) 468-3400 as soon as possible.  

• These symptoms can appear from 6 hours to 2 weeks after exposure.  
• Botulism does not spread from person to person; therefore, people who are sick do not 

need to be isolated.  
• To be on the safe side, heat all foods to 185 degrees for at least 10 minutes and boil all 

liquids.  
• We have challenges ahead, and we are working to find out more about this outbreak. By 

staying informed and following instructions from health officials, you can protect 
yourself, your family, and the community against this public health threat.  

• Go to local television and radio stations to hear the latest information from local officials.  
• For more information on botulism, visit the HHS Web site at http:www.hhs.gov, the 

Centers for Disease Control and Prevention’s (CDC) botulism page at 
http://www.bt.cdc.gov/agent/botulism/#general, or call the CDC Hotline at 1-800-CDC-
INFO for the latest information.  
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