1. When you put on a respirator, test it for fit and operation.

2. Look for signs of respirator deterioration before and after use.

3. Follow company procedures for decontamination, canister/cartridge replacement and storage.

	IX. EMERGENCY PREPAREDNESS


	POLICY:



Stress the importance of always expecting, and thus being prepared to handle, emergencies and to highlight the existence and value of Mid-Atlantic Realty Management's emergency contingency plan. The result should be a fast, proper response in the event of an emergency.





The purpose of safety meetings and training programs is to alert you to the risks you may encounter on the job and to prepare you to avoid those risks when possible.

Sometimes, however, accidents happen, so you also have to be prepared to deal with emergencies that arise.




There are two old sayings that apply to emergencies:

1.
Murphy's Law: Whatever can go wrong will go wrong.

2.
The Boy Scout Slogan: Be prepared.


We have plans that cover all different types of emergencies: fire, spills, the works. But the best-laid plans count for nothing if people do not know about them and do not follow them. In most emergencies, your role is limited. One of the keys to handling these situations is to turn them over to people who have received special training and who have the proper equipment for the job.

If you are not part of a special emergency crew, you still have two important roles to play:

getting yourself away safely and doing what you can to expedite and clear the way for the people handling the problem.
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Emergency Preparedness Checklist

	A. Suggested Materials to Have on Hand


The following material should be kept on the property for emergencies:

· Company contingency plan

· First-aid kit

· Fire extinguisher

· Map of emergency evacuation route

· Names and phone numbers of people inside and outside the company to contact in an emergency.

	B. OSHA Regulations


OSHA requires us to be equipped and prepared to deal with various kinds of emergencies, including written emergency plans that include:

· Emergency escape procedures and routes

· Procedures for Associates who operate critical plant operations before evacuating

· Procedures to account for Associates following emergency evacuation

· Rescue and medical duties for assigned Associates

· Means of reporting emergencies

· People to contact for further information

	C. Identifying Hazards


The first step in emergency preparedness is being familiar with all the risks in your work

area:

· Flammable liquids and the circumstances in which they could catch fire

· Reactive chemicals and the types of reactions they could cause

· Explosive agents and what could cause them to explode

· Electrical hazards that could cause fires

· Vapors and dusts that could burn or explode

· Chemical vapors that could be toxic in the air

In other words, work on the premise that anything that could go wrong will go wrong. Pay attention to the tools and materials you are working with and where you are using them. Know what problems could arise so that you can take steps to prevent them and so you will know what to do if the worst happens.

	D. Protection Against Hazards




Among your best protections against accidents that could lead to real emergencies are chemical labels and material safety data sheets (MSDS).



Study the information they provide whenever you are working with or around a hazardous chemical. They will tell you what could go wrong, as well as what procedures to follow to prevent accidents from occurring.



If you get in the habit of always referring to labels and MSDSs, and always following their instructions as well as what you learn in safety training, you will be doing your part to prevent incidents that become what we consider emergencies.

	E. Safety Procedures


Accidents do happen, whether someone is at fault or not.  So it’s important to be totally 

familiar with the procedures to follow in an emergency.  In a real emergency, there is not 

enough time to think and to look things up.  You have to act fast and do it right.

Keep in mind:

· Know how to report a fire, spill or other incident.  The names and numbers of people to contact are posted in designated areas.  Keep in mind that you must act quickly.  If people have to be evacuated or if the problem has to be contained, there is no time to lose.  There could be lives at stake.

· Recognize the sound of the emergency alarm.

· Know your responsibilities for shutting down operations or systems.

· Know where to find first-aid supplies and fire extinguishers.

· Alert other people around you to evacuate.

· Follow your assigned evacuation route and meet at your assigned assembly point.  Do not wander around.  We have to be able to find you to make sure you are safe.

· If you have emergency response responsibilities, follow your instructions on where to go and what to do.

These procedures are vitally important.  There is no time to waste when people’s safety and 

even lives are at risk.  In some of these emergencies, outside people, such as fire 

departments and chemical response emergency teams also have to be involved.  

Emergencies, such as spills and toxic releases, also have to be reported to specific people in 

the community.  To keep an emergency from becoming a disaster, everyone has to play his 

or her own role perfectly.  Your role is critical even if you’re not assigned to put out fires or

clean up spills.  If you do not fulfill your responsibilities quickly and properly, those people 

will not be able to fulfill theirs.

	F. Summary




Emergency preparedness is everyone’s responsibility.  Mid-Atlantic has worked hard to prepare a detailed plan to handle emergencies and has trained and equipped people to deal with specific types of accidents.  Everyone has emergency responsibilities:

· To be informed about risks

· To take steps to prevent accidents

· To respond quickly in an emergency

· To follow emergency procedures quickly and properly


NOTE:  We want a safe workplace, and even if some unforeseen accident occurs, we want everyone to get out of it in good condition.  So know exactly what to do in an emergency- and do it.

	X. BLOODBORNE PATHOGENS



PURPOSE:


The purpose of this plan is to establish a program and procedures for Associates protection from bloodborne pathogens at Mid-Atlantic Properties. The bloodborne pathogens standard was designed to provide a set of practices to follow when rendering first aid to help protect you against infections caused by germs carried in blood. This plan supports compliance with Occupational Safety and Health Administration and applies to all Mid-Atlantic Associates.
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	A. Definitions


Bloodborne Pathogens:  Microorganisms that are present in human blood and can cause

disease in humans.  These pathogens include Hepatitis B Virus (HBV) and Human

Immunodeficiency Virus (HIV). 

Exposure Incident:  When an Associate has contact with blood or other potentially infectious 

materials as a result of his or her duties.  This contact includes eye, mouth, other mucous 

membrane, non-intact skin or parental contact.

Non-Intact Skin:  Skin that has cuts, abrasions or other openings through which bloodborne 

pathogens could enter the bloodstream.

Occupational Exposure:  Reasonably anticipated Associate contact with blood or other 

potentially infectious materials that may result from the performance of an Associate’s duties.  

This includes skin, eye, mucous membrane or parenteral contact.

Source Individual:  Any individual, living or dead, whose blood or other potentially infectious materials may be a source of occupational exposure to the Associate.

Universal Precautions:  An approach to infection control in which all human blood and certain human body fluids are treated as if known to be infectious for HIV, HBV and other bloodborne pathogens.

Potentially Infectious Materials:  Materials that may be present in a first aid emergency and may carry infectious disease.  These include blood, urine or other body fluids as well as vomit, especially when you can see blood. 

	B. Exposure Control Plan


Workplace exposure control plans should contain the following:

· Identification of job classifications and, in some cases, tasks where there is exposure to blood and other potentially infectious materials.

· A schedule of how and when the provisions of the standard will be implemented, including schedules and methods for communication of hazards to Associates, hepatitis B vaccination and post-exposure evaluation and follow-up, recordkeeping, and implementation of:

(
engineering and work practice controls

(
personal protective equipment

(
housekeeping

·    Procedures for evaluating the circumstances of an exposure incident.


Engineering Controls and Work Practices: Engineering controls eliminate hazards at their source. Engineering controls would include hand washing, prevention of needle sticks, and minimization of the splashing or spraying of blood fall. Engineering controls must be checked and maintained on a regular schedule to keep them in good working order.


Personal Protective Equipment: Associates must use Personal Protective Equipment (PPE) when the possibility exists of exposure to blood or body fluids. This equipment must not allow blood or potentially infectious matter to pass through it to the Associate's clothes, skin, eyes or mouth. PPE also must be kept clean and in good repair.


 Housekeeping Techniques: Equipment and work areas must be cleaned and


decontaminated as soon as feasible after contact with blood or potentially infectious fluids. Protective coverings must be removed and replaced when overtly contaminated. Laundry must be bagged where it was contaminated and handled as little as possible. All Associates who handle contaminated laundry must wear gloves.

	C. Hepatitis B Vaccine


The greatest bloodborne risk is infection by the hepatitis B virus.  You should have a hepatitis B vaccination if:

· You are at risk of occupational exposure
· You have experienced occupational exposure to blood
NOTE:  Prescreening cannot be done as a condition of receiving the vaccine.

	D. Exposure Incident


An exposure incident is a specific eye, mouth other mucous membrane, non-intact skin or 

parenteral contact with blood or other potentially infectious material that results from doing 

one's job or providing first aid as a first responder. When an exposure incident is reported a 

confidential medical providing first aid as a first responder. When an exposure incident is 

reported a confidential medical evaluation must occur. The medical evaluation must: 

(

Document how the exposure occurred.

(

Identify and test the source individual if feasible.

(

Test the exposed Associate's blood, if consent is obtained.

(

Provide counseling.

(

Evaluate any reported illness.

	E. Communication of Hazards



All warning labels must bear the biohazard symbol, be printed in fluorescent orange or orange-red and have lettering of contrasting color. Red bags or containers may be used as a substitute for labels. Labels must be placed as close to the container as possible on all packages of regulated waste, refrigerator/freezers containing blood or other potentially infectious material, and other containers used for shipping or storing blood and body fluids.

	F. Recordkeeping



Records must be maintained on all Associates with occupational exposure for the period of 

their employment plus 30 years.  Each record, which must be available to the Associate, 

should include:

· Name and social security number

· Hepatitis B vaccination status

· Results of exams, testing and follow-up procedures

· Copy of healthcare professional's opinion

· Copy of information provided to healthcare professionals

NOTE: These records are confidential and can be released only with the Associate's written 

consent or if required by law.

	G. Summary


The key elements of a bloodborne pathogens exposure control program include:

1. The written exposure control plan.

2. The training to be provided to you.

3. Engineering controls and work practices to minimize chance of exposure.

4. Personal Protective Equipment to provide barriers to exposure.

5. Housekeeping techniques to protect you.

6. The hepatitis B vaccine.

7. The use of labeling and red bags to indicate contaminated waste.

8. Steps to be taken in the event of an exposure incident.

	XI. FIRST AID


This chapter provides an outline of basic first-aid techniques, emergency contact protocol and what to do if someone is injured on the job.

Suggested Materials to Have on Hand

· List of emergency phone numbers, including any employees who have had first-aid training.

· First-aid kit

· Material Safety Data Sheets

Mid-Atlantic conducts on-site safety training in an effort to prevent accidents. Unfortunately, people still do get injured or become ill on the job. Sometimes there are other things you can do and things you should not do that can make a big difference to the injured or ill party while you are waiting for help to arrive.

NOTE:
If you are not sure what to do, wait for someone who knows.
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First-Aid Checklist

	A. General Hazards


There are a wide range of injuries and illnesses you might encounter, including:

· Not Breathing

· Shock

· Bleeding

· Choking

· Fainting

· Broken Bones

· Heart Attack

· Eye Injuries

· Electrical Shock

· Burns 

· Chemical Exposure

· Heatstroke

	B. OSHA Regulations


OSHA requires employers to “ensure the ready availability of medical personnel for advice and consultation on matters of plant health.”

	C. Protection Against Hazards


There is a certain routine to follow if someone is injured or becomes ill. It is important to 



understand this sequence of events.

1. Call for medical help immediately, explaining the kind of injury and the location of the victim.  There is no time to waste in an emergency and there is often no way for you to know how serious the emergency is.  So, be calm and act fast.  There are emergency numbers posted for the medical department, hospital and paramedics.

2. Bring help to the victim, don’t bring the victim to the help.

3. Don’t move an injured person unless it’s necessary to save his/her life.

4. Know where the first-aid kits are kept.

5. Check to see if the victim is breathing.

6. If you are certified and/or trained to administer first aid, do so if practical.  (See Section D for Safety Procedures.)

7. If you’re not sure what to do, call 911 for professional help and wait.

	D. Safety Procedures


Each type of emergency has its own first-aid procedures to follow.

Breathing
When a person stops breathing, death could come in minutes. Follow these procedures:

· Shout at and shake the victim to determine if he/she is conscious. Do not, however, shake him if there's a possible neck or back injury.

· Look, listen and feel for signs of breathing if the person doesn't respond.

· If the person is not breathing, lie him/her on their back, loosen clothes around the neck, make sure nothing is blocking the mouth or throat and attempt artificial resuscitation:

· Tilt the victim's head slightly, holding the month open with your thumb.

· Pinch the nose and cover the mouth with yours.

· Blow into the lungs once every five seconds until you see the chest rise and fall and see and feel breathing from the victim's mouth.

Bleeding
If someone is bleeding heavily, you want to stop the flow until medical help arrives. The 

best bet is to push on the wound with a cloth (use the latex gloves provided in the first aid 

kit). For deeper cuts, elevate the wound at the same time you're applying pressure. For even 

more-serious cuts, add a third action: pushing on pressure points on the inside of the upper 

arm and the crease of the groin. Don't use a tourniquet unless the bleeding will not stop and 

the person is dying. If a limb is amputated, place it in a plastic bag with ice and rush it to the 

hospital with the victim.

Shock


A seriously injured or ill person will frequently go into shock and that can kill him/her. While you're waiting for medical help, lay the person down and cover them with blankets, jackets, etc. Do not give him/her anything to drink. Check regularly for breathing.


There's a type of severe allergic reaction to insect bites or stings or certain foods called anaphylactic shock. Its symptoms include hives, weakness and throat swelling. It can be deadly, so get help immediately. Artificial respiration may be needed.

Choking
It doesn't take long for someone to choke to death. Take this common occurrence seriously. Ask the person loudly "Arc you choking?" If he/she can not respond, try the Heimlich Maneuver:

· Stand behind the victim and put your arms around his/her waist.  Make a fist with one hand and place it, thumb side in, against the victim’s stomach between the navel and the ribs.

· Grab your fist with your other hand.

· Pull in and up sharply and repeat as necessary.



If that doesn’t work and the person is unconscious, you can either:

· Use your index and middle finger to remove the object from the throat.

· Place the person on his/her back and push in and up sharply on the abdomen below the rib cage.

NOTE: Whatever your approach, do not stop until the object is removed or medical help arrives.

Fainting
When someone faints, place him/her flat on their back with feet slightly raised. Loosen 

clothing and check regularly for breathing. If the person is unconscious for more than a few 

minutes, get help.

Heart Attack

It is not always easy to know when someone is having a heart attack. Some of the

symptoms include shortness of breath or difficulty breathing, anxiety, terrible pain in the chest or down the left arm, perspiration or vomiting.

If you think someone is having a heart attack:

· Place him/her in a comfortable reclining or sitting position.

· Loosen tight clothing at waist and neck.

· Give oxygen.

· Ask if the person has medication for the problem that you can give them.

· Keep the person still until help arrives.

· If the heart stops and you have been trained in CPR, use it! Otherwise, wait for help.
Broken Bones

Eye injuries should be treated immediately.

A person who may have broken bones should not be moved unless it's absolutely necessary. The wrong move could be deadly. Keep the person still and wait for expert help.

If chemicals were splashed in the eye, flush with water for at least 15 minutes.  Then have the person close his eyes, cover them with a clean cloth, and get medical help.

If something is stuck in the eye, just keep the person calm until medical help arrives. 
Electrical Shock
Electrical shock can be deadly to the victim and deadly to you, too, if you make the wrong moves when you try to help.

· Don't touch a person in contact with a live electric current.

(
Turn off the main electric switch or fuse or get an electrician to do it.

· If you must move a person from a live wire, stand on something dry and use a dry 

stick or board to push the person off the wire. Don't use anything metal, wet or

damp.

After the person has been moved from the electricity, check for heartbeat and breathing. If 

necessary and if you know how, administer artificial respiration or CPR.

Burns

The way you treat a burn depends on the kind and degree of burn.

For chemical burns, flush the burned part of the skin with water for 15 minutes and carefully 

remove the contaminated clothing.

Other burns are classified on three levels:

· In first-degree burns, the least serious, the skin is red.

· In second-degree burns, the skin is red and there are blisters.

· In third-degree burns, the most serious, the skin is destroyed, tissues are damaged, and there is charring.

If you encounter a burn victim, follow these procedures:

· Wrap a person who is on fire in a blanket or coat.

· Cut away loose clothing, but don’t touch clothing that is stuck to a burn.

· Don’t rub the body.

· Immerse first-and second-degree burns in cold water to relieve pain, then cover the skin with a moist sterile dressing.  Elevate burned limbs.

· Treat the victim for shock and check for breathing problems.

· Don’t use ice, lotion or ointment on a burn.

Chemical Exposure
If someone has inhaled, swallowed, or been splashed with a hazardous chemical, refer to the 

chemical's label and MSDS for proper treatment.

There are, however, some general approaches that apply in most instances:

· Eyes and skin: flush with water for 15 minutes.

· Inhalation: Move to fresh air and administer artificial respiration or CPR if necessary and if you know how.

· Swallowing: Get medical assistance and check the MSDS or call the Poison Control Center. Don't give an unconscious person fluids.

Heatstroke

Heatstroke can be fatal. The symptoms include very hot and dry skin and extreme tiredness. 

If someone has heatstroke, cool the person down with a hose or whatever is handy.

	E. Summary


The important thing to remember in an accident is to stay calm and act quickly. Your quick 

response can literally be the difference between life and death for the victim.

The first-aid procedures discussed in this chapter can be very important in helping the victim 

before professional help arrives. As you've noticed, some of the procedures really focus on 

what you don't do rather than what to do.

If you're not sure what to do, don't do anything except get help. The wrong move can make 

things worse for the victim.

Knowing first-aid is very valuable. If you are interested in learning first aid, you can get training from the local Red Cross. Keep in mind that you need training to perform first-aid properly. What we've discussed in this chapter are emergency responses to emergency situations when you are waiting for people who have been trained to help the victims.

	First-Aid Checklist


(NOTE: Fill-in as appropriate)

Medical Department Phone Numbers: 









Hospital: 













Paramedic Phone Number: 











Associates trained in First-Aid:

Name: 






Phone Number: 





Name: 






Phone Number: 





Police Phone Number: 





Fire Department Phone Number: 





Poison Control Center Phone Number: 






Location of First-Aid Kits: 











For any serious emergency:

· Call for medical help immediately.

· Bring help to the victim, don’t bring the victim to the help.

· Don’t move an injured person unless it’s necessary to save his life.

· Know where the first-aid kits are kept.

· Check to see if the victim is breathing.

· Don’t use medication without a doctor’s supervision.

· If you’re not sure what to do, wait for medical assistance.

If Victim Is Not Breathing:

· Shout at and shake (unless there’s a possible back or neck injury) the victim to determine if he/she is conscious.

· Look, listen and feel for signs of breathing if there’s no response.

· Place a person who’s not breathing on their back, loosen clothes around the neck, make sure nothing is blocking the mouth or throat.  Tilt the victim’s head slightly, holding the mouth open with your thumb.

· Pinch the nose and cover the mouth with yours.

· Blow into the lungs once every five seconds until you see the chest rise and fall, and see and feel breathing from the victim’s mouth.

Bleeding

· Push on the wound with a cloth or your hand to stop the flow.

· If that’s not enough, push on and elevate the wound.

· If that’s not enough, push on and elevate the wound and push on the pressure points on the inside of the upper arm and the crease of the groin.

· Don’t use a tourniquet unless the bleeding will not stop and the person is dying.

Amputated Limb

· Place limb in plastic bag with ice and rush victim to the hospital.

Shock

· Lie victim down and cover them

· Check regularly for breathing; do not provide fluids.

Choking

· Ask loudly, “Are you choking?”

· Use Heimlich Maneuver if victim cannot talk:

· Stand behind the victim and put your arms around his waist.

· Make a fist with one hand and place it, thumb side in, against the victim’s stomach, between the navel and the ribs.

· Grab your fist with your other hand.

· Pull in and up sharply and repeat as necessary.

· If the victim is unconscious:

· Use your index and middle fingers to remove the object from the throat.

· Place the person on his back and push in and up sharply on the abdomen below the rib cage.

· Do not stop any procedure until object is removed or medical help arrives.

Fainting

· Place victim on back with feet slightly raised.

· Loosen clothing and check regularly for breathing.

· Call for help if consciousness isn’t regained in a few minutes.

Heart Attack

· Place victim in comfortable reclining or sitting position.

· Loosen tight clothing at waist and neck.

· Give oxygen.

· Ask if the person has medication for the problem that you can give him.

· Keep victims still until help arrives.

· If the heart stops and you have been trained in CPR, use it.

Broken Bones

· Do not move the person unless absolutely necessary.  Wait for medical help.

Eye Injuries

· Treat immediately.

· Flush chemical splashes for at least 15 minutes with water.

· Cover closed eyes with clean cloth and take person to doctor.

· Wait for medical help to remove objects stuck in eye.

Electrical Shock

· Do not touch a person in contact with a live electric current.

· Turn off the main electric switch or fuse, or get an electrician to do it.

· Stand on something dry and use a dry stick or board to push a person off a live wire.

· Check for heartbeat and breathing.

· Administer artificial respiration or CPR, if necessary, and if you know how.

Burns

· For chemical burns, flush with water for 15 minutes and carefully remove contaminated clothing.

For other burns:

· Wrap a person who is on fire in a blanket or coat.
· Cut away loose clothing, but do not touch clothing that is stuck to a burns.
· Do not rub the body.
· Immerse first-and second-degree burns in cold water to relieve the pain, then cover the skin with a moist sterile dressing.
· Elevate burned limbs.
· Treat the victim for shock and check for breathing problems.
· Do not use ice, lotion or ointment on a burn.
Chemical Exposure

· Refer to the chemical’s label and MSDS for proper treatment.
· Flush eyes and skin with water for 15 minutes.
· Move inhalation victim to fresh air and administer artificial respiration or CPR if necessary and if you know how.
· Get medical assistance for ingestion victim and check MSDS or call Poison Control Center.
Heatstroke

· Cool the person down immediately with hose or other water source.
	XII. FIRE PROTECTION


More than 6,000 lives and $4 billion worth of property are destroyed by fire every year in the United States. In industrial plants, the chief causes of fires are faulty electrical equipment and the misuse of electricity. Almost 25% of all fires in industrial plants are electrical. Careless smoking is next, causing 18% of industrial fires, a figure that could be reduced greatly by more careful use of smoking materials. Friction causes 10% and overheated materials cause 8% of industrial fires

As you can see from these figures, most fires in industrial plants are caused by sloppy work habits, poor maintenance or just plain carelessness. It should be equally clear that following the safe work practices described in this chapter will prevent most fires. It could also reduce injuries and fatalities caused by fires.
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Fire Prevention Safety Checklist

	A. How Fires Start


Three conditions are necessary before a fire can start. The first condition is the availability of fuel. Fuel is anything that can burn. The second condition is high temperature. Nothing can burn unless the temperature is high enough. The third condition is the presence of oxygen. Oxygen is a gas that is in the air. It surrounds you and everything you work with, unless you make a special effort to remove it. These three conditions make up the fire triangle.

To start a fire, you must meet all three conditions of the fire triangle. You bring together wood and paper as fuel and you arrange it so air (with its oxygen) can reach the fuel easily. You use a match to create a temperature high enough for the fuel to start burning. To put out the fire, you can pour water on the fuel. The water cools the fuel below the temperature at which it can burn.

To prevent a fire, your job is to prevent the three conditions from all occurring at the same place at the same time (e.g. anything that burns easily must be separated from either oxygen or high temperature). That is why liquids and gases that burn easily are stored in airtight containers and in cool places. When you must remove such a fuel from its container and allow it to come into contact with oxygen in the air, you take special care to avoid a spark or other source of high temperature. When you must raise a fuel to a high temperature in the presence of oxygen, you limit the amount of fuel available so that the flame is always under control (e.g. in a welding torch, the fuel and oxygen are carefully controlled so that only a limited amount of fuel is available at any one time). If you shut off the oxygen, the flame becomes less intense. If you shut off the welding gas, the flame goes out.

Most fires start when something from outside the fuel raises the temperature. This process is called external ignition. But fires can also start by internal or self-ignition. This process is often called spontaneous combustion. In a pile of oily rags for example, the oil can slowly combine with oxygen. This chemical process produces heat, which slowly raises the temperature of the material. Under certain conditions, the temperature can rise high enough to ignite the oil in the rags. Then the rags burst into flame.

Flammable liquids and gases are used in plants almost daily. They can ignite while they are at low temperatures if they come in contact with a spark or an open flame. Some of them can be ignited while they are at temperatures far lower than in an ordinary room or work area. Examples include gasoline, benzene and methyl alcohol -- common materials used in industry. Other liquids, such as turpentine and kerosene, must have a higher temperature before a spark or flame can ignite them.

All fuels with low flash points should be stored in cool places and in containers that keep them from contact with the air or any other source of oxygen. A self-closing, airtight container keeps fumes and vapors from escaping into the air. It also isolates the fuel from any sparks or flames in the surrounding area.

Most paints, solvents, lubricants, adhesives and chemicals used in a plant are fire hazards. Except for water and air, you should treat all liquids and gases as if they can catch fire or explode. That means you should keep them cool and in airtight containers.

	B. Fire and Explosion Hazards


Gasoline, fuel oil, carbon monoxide and dust are four of the most dangerous substances in any industrial plant. They are equally dangerous in your home, garage or workshop. Store and use such materials with caution.

Gasoline gives off vapor at room temperature. The vapor ignites easily. In technical terms, it has a low flash point. The flash point of a material is the lowest temperature the material can have and still ignite when exposed briefly to a flame. The flash point of gasoline is 45 degrees F (-43 degrees C).

Gasoline vapor mixed with air is very explosive. Vapor forms above the surface of the 

liquid. For this reason, a partially full gasoline container is more dangerous than a full one. 

An empty tank or can may be the most dangerous of all, because vapors remain in the 

container. The vapor is heavier than air, so it may remain in an empty container even if the 

container is left uncapped.

Kerosene is less dangerous than gasoline. Its flash point is about 100 degrees F (40 degrees C). But like gasoline, it forms vapor that is heavier than air. It settles in low areas, for example, in floor drains and at the bottom of a tank. The vapor can remain there for a long time. Some kerosene vapor is always present in partly-filled containers and even in empty containers that have not been ventilated and cleaned.

Carbon monoxide is a very toxic gas. It is produced by the incomplete combustion of materials that contain carbon. Complete combustion produces carbon dioxide, in which each atom of carbon combines with two oxygen atoms. When combustion is incomplete, some of the carbon atoms combine with only one oxygen atom. This gas is carbon monoxide.

Carbon monoxide is present in the exhaust of internal combustion engines. In addition, burning coal, charcoal, gasoline and other materials give off carbon monoxide. When there is a fire of any kind, a small area or a poorly-ventilated room can quickly fill up with carbon monoxide and smoke.

Carbon monoxide can also burn. At a concentration of 12.5%, it can explode. It is extremely dangerous, because it is invisible and has no odor. Therefore, before you enter a confined or unventilated area where carbon monoxide may be present, you must wear an air-supplied respirator or a self-contained breathing apparatus.

Flash fire can occur when combustible particles are dispersed in dry air in a semi-enclosed area.  Any spark, flame or hot surface can ignite the mixture of air and dust.  The most common causes of such fires are cigarettes and other smoking materials, electric arcs, friction and static sparks, stoves and furnaces, welding equipment, light bulbs, hot pipes and overheated bearings.

Airborne dust can also create an explosive atmosphere (e.g. the dust from grain, flour or feed can explode in silos and grain elevators).  Coal dust can explode in mines and coal storage areas.

Wood, paper, rubber plastics and cloth are called ordinary combustibles, because they are involved in almost every fire.  Usually these materials are ignited by a spark or flame, but spontaneous combustion is also possible.  Spontaneous combustion can also occur in rubbish piles and in trash heaps.  Wood fires can start in frame structures and lumber storage areas.  Cardboard, packing materials, office waste, newspapers and other kinds of paper can start burning.  Curtains, drapes, rugs, rags and clothing stored in lockers can also burn.

Plastics will burn under certain conditions.  These fires produce toxic gases and dense smoke.  The flammability of a plastic depends on its chemical composition and how it is ignited.  Some plastics burn very slowly.  Others burn only while they are exposed to a flame.  They stop burning when removed from the flame.  These materials are called self-extinguishing materials.  

	C. Preventing Fires 


Fire prevention requires a continuous effort to keep the three conditions of the fire triangle--fuel, oxygen and temperature-- from existing in the same place at the same time.

Good housekeeping is one of the most important ways of preventing fires. Piles of scrap 

paper, wood, oily rags and empty solvent cans are free hazards. A trash pile can ignite 

spontaneously. It can also be set aflame by a burning cigarette or by a spark or flame from a 

welding operation. Do not let trash and scrap accumulate anywhere in the plant. Place such 

materials in covered containers to keep the air out. Empty the containers regularly to prevent 

heat from building up inside them. Everyone can help prevent fires by practicing good 

housekeeping.

Isolating the fuel can help prevent fires. Keep gasoline and other flammable liquids in 

covered containers in a cool location. Fire regulations usually require such liquids to be kept 

in special safety cabinets. The cabinet is clearly marked FLAMMABLE, KEEP FIRE 

AWAY. These cabinets are placed in a well-ventilated location, away from sources of 

ignition. If a fire starts inside the cabinet, it is quickly contained by closing the doors. This 

action may even extinguish the fire by cutting off the supply of oxygen.

Isolation from high temperature is accomplished by carefully storing and handling 

combustible and flammable materials. Wood and paper; for example, should be stored away 

from boilers, furnaces and other equipment that generates high temperatures. Large stacks of 

wood should be allowed to 'breathe" by placing blocks under the load and between layers. 

The blocks permit air to circulate, preventing temperature buildup and spontaneous 

combustion. Wood can also be stacked outdoors and covered with plastic or canvas to 

protect it against the weather.

Controlling electrical hazards is extremely important, because so many industrial fires are 

electrical in origin. Effective control includes clear labeling of all electrical 

circuits. Circuit disconnects, switches, circuit breakers and fuse boxes must all be clearly 

marked.

	D. Preventing Dust Explosions 


Preventing flash fires and explosions of airborne dust requires reduction or containment of the particles at the source, effective ventilation and good housekeeping. Good housekeeping in areas that contain airborne dust means continuous cleanup of all surfaces within reach. It also means periodic removal of the dust from rafters and other hard-to-reach places and regular cleaning of dust filters and traps.

The continuous cleanup of all surfaces within reach and the removal of all trash is the responsibility of everyone who works in a dusty atmosphere. It may be your responsibility to clean the filters or traps or to see that it is done. The regular removal of dust from rafters and other places that are difficult to reach is essential in preventing explosions that could cost lives.

	E. Four Classes of Fire 


Fires are classified according to what is burning. The four classes are as follows:

· Class A fires are of ordinary combustibles- paper, wood, cloth, rubber and some plastics.

· Class B fires are of flammable or combustible liquid, gas, grease and similar materials.

· Class C fires involve energized electrical equipment.

· Class D fires are of combustible metals.

The division of fires into classes is important, because the different kinds of fires are fought in different ways and with different materials (e.g. Class A fires can be fought with water, but water makes other classes of fire even more dangerous).

The fire-fighting equipment is labeled according to the class of fire for which it should be used. These labels - A, B, C and D are displayed on the equipment, each in a different color and shape. Equipment labeled A, in a green triangle is safe and effective to use on fires of ordinary combustibles. Equipment labeled B, in a red square, is for flammable liquids, gases and grease. Equipment labeled C, in a blue circle, is for electrical fires. Equipment labeled D, in a yellow star, is for combustible metals.

Many men and some women are color blind. Even so, they can recognize the type of fire-fighting equipment to use by the shape of the label and the letter.

Management has a responsibility to identify each type of fire hazard and to provide the right kind of fire-fighting equipment in or near the work area. If you have not already done so, learn where the equipment is, when to use it and how to use it. Your own life, as well as the lives of others, may someday depend on whether you have taken a few minutes to get this information.

	F. Fire-Fighting Substances 


Water is the oldest of all fire-fighting materials. Water puts out fire by reducing the temperature of the fuel. Water can put out burning wood, paper, cloth and rubber. You may have seen a fire in a wastebasket or trash can, perhaps one that was started by a burning cigarette or cigar. A little water puts the fire out. Never use water to douse an electrical fire.

Sand is also an ancient material for fighting fires. A layer of sand cuts off the oxygen supply. Many cooks know how to put out a grease fire in the oven or on top of the stove by pouring coarse salt on it. The salt acts like sand. It smothers the fire.

	G. Fire Hoses 


Fire hoses are important pieces of fire-fighting equipment. 

Fire hoses must be handled carefully to keep them from being cut. They should be thoroughly drained after each use. Even a small amount of water left in the hose can weaken it. Hoses should be stored carefully. Folded hoses should be unfolded and refolded in different places three or four times a year to avoid cracking. All fire hoses should be tested at least once a year. Normally, a fire hose should withstand pressures up to 25 psi without rupturing or leaking. Hoses should be inspected regularly by qualified inspectors.

	H. Portable Fire Extinguishers  


  Many fires are small enough to extinguish with a portable extinguisher. Even so someone should call the fire department. There is always a chance that the fire might flare up again.

An extinguisher should be:

· appropriate for the fire (according to the label)

· kept where you can get to it quickly

· reliable

· check periodically

You should know in advance how to use the fire extinguisher. If you must stop to read the 

label and the instructions, the fire can spread beyond control. Become familiar with the 

portable extinguishers in your area, find out where they are located and learn how to use 

them before a fire breaks out!

Water Units are the most common type of extinguishers. It is important to inspect these 

extinguishers regularly. They are sensitive to operator error, so make sure you are trained in 

their use before the need arises.

To use a dry -chemical extinguisher, remove the locking pin and squeeze the operating lever. Use a very rapid sweeping motion, so the chemicals can mix quickly with the flames. After each use, hold the extinguisher upside down and squeeze the operating lever to release any pressure left in the tank.

There are two types of dry-chemical extinguishers, the stored-pressure and the cartridge-operated unit. In the stored-pressure unit, the expellant gas (usually dry nitrogen) and the extinguishing material are stored in one chamber. A gauge at the top of the unit indicates that it is ready for use. After use, the unit should be turned in for recharging. In a cartridge unit, the expellant gas is stored in a cartridge next to the tank that contains the extinguishing agent. The unit is not pressurized until the cartridge is punctured. This unit has no pressure gauge. It must be weighed to determine whether it is ready for use. A cartridge unit is easier to recharge than a stored-pressure unit, however, and is generally preferred where ease of recharge is important or where fires occur frequently.

Dry Powder materials are used for extinguishing Class D fires (combustible metals). The dry powders used include sand, graphite, asbestos, talc, sodium chloride and soda ash. Generally, the powders control or extinguish the fire by forming a crust on the metal that isolates it from oxygen. Some produce a vapor that drives away oxygen and smothers the fire.

Some cartridge units contain dry powder, but the powder is usually stored near the combustible metal in a bucket with a shovel. If a fire occurs, the burning metal must be covered with a layer of powder at least two inches deep. When fighting a fire with a dry powder, avoid inhaling the dust. Most powders are very harmful if inhaled.

Some metal fires cannot be extinguished. The dry powders are applied to such fires to contain them until the materials burn out.

	I. Protecting Yourself  


The following rules can save your life.

· Practice good housekeeping.

· Keep the three conditions of the fire triangle from occurring at the same time in the same place.

· Learn how and when to operate the fire-fighting equipment in your work area.

	I. Summary 


Before a fire can start, three conditions must exist - high temperature, fuel, and oxygen. These conditions make up the fire triangle. Fire prevention consists of preventing these three conditions from existing in the same place at the same time. When the high temperature comes from outside the foci --from a spark or a flame--the fire is said to be started by external ignition. When temperature builds up within the fuel, the fire is said to be started by internal ignition or spontaneous combustion. Spontaneous combustion is the result of slow oxidation.

There are four classes of fire. Class A is the burning of ordinary combustibles.

Class B is the burning of liquid, gas or grease. A Class C fire is electrical and a

Class D fire involves burning metal. Fire-fighting equipment is labeled to show the

class of fire it is intended to fight.

Most locations have water hoses for large Class A fires. They have portable extinguishers for 

Class A, B and C fires. Class D fires are attacked with dry powders, usually stored in a 

bucket with a shovel.

Where there is a fire, there is no time to learn how to use the equipment or to read labels. If 

you do not know where the equipment is located, what fires it should be used 

for and how to use it, the time to find out is now.

	Fire Prevention Safety Checklist


Electrical Equipment






Yes
       No

· Is insulation on wires and cords in good condition?


(     )
       (
 )  

· Are ground connections good?





(     )
       (
 )

· Are circuits, motors, fuses and outlets at, not above capacity?

(     )
       (
 )

· Are circuit breakers clear (not blocked, in a closed position)?

(     )
       (
 )

· Are materials that could burn kept away from lights and 

machinery?







(     )
       (
 )

· Are correct fuses being used?





(     )
       (
 )

· Is temporary wiring used only in an emergency?



(     )
       (
 )

· Are transmission shafts and bearings kept from overheating?

(     )
       (
 )

· Are bearings kept lubricated so they don’t run too hot?


(     )
       (
 )

· Are machines and motors kept clear of dust and grease?


(     )
       (
 )

· Is machinery and heating equipment turned off at night or 

when no one is present?






(     )
       (
 )

Flammable Liquids








Yes
       No

· Are nonflammable substitutes considered first?



(     )
       (
 )

· Are Material Safety Data Sheets checked for fire hazard?

(     )
       (
 )

· Are flammable liquids used only in areas with good ventilation?
(     )
       (
 )

· Are they kept away from heat, fire, cigarettes and sparking tools?
(     )
       (
 )

· Are they stored in approved, airtight metal containers?


(     )
       (
 )

· Are they stored away from ignition sources?



(     )
       (
 )

· Are containers kept covered when not in use?



(     )
       (
 )

· Are only needed quantities removed at any time?


(     )
       (
 )

· Are leaks and spills cleaned up immediately?



(     )
       (
 )

· Are leaks repaired promptly?





(     )
       (
 )

· Is clothing removed immediately if wet by flammable liquid?

(     )
       (
 )

Smoking









Yes
       No

· Is smoking done only in approved areas?




(     )
       (
 )

· Are cigarettes and matches put out fully and properly?


(     )
       (
 )

Space Heaters








Yes
       No

· Are they used only when necessary?




(     )
       (
 )

· Are they used only in well-ventilated areas?



(     )
       (
 )

· Is the proper fuel used?






(     )
       (
 )

· Are they kept away from combustible materials?



(     )
       (
 )

· Are they positioned so they can’t fall over?



(     )
       (
 )

Welding and Cutting







Yes
       No

· Are operations conducted in rooms with floors made of, or

covered with, fire-resistant materials?




(     )
       (
 )

· Are welding screens used?





(     )
       (
 )

· Are combustible and flammable materials removed from the areas?
(     )
       (
 )

· Are empty containers tested for flammable residue before welding?
(     )
       (
 )

Spontaneous Combustion







Yes
       No

· Are flammable wastes placed in closed, airtight metal containers 

and emptied daily?






(     )
       (
 )

· Are non-containerized flammable wastes kept in a cool, dry, 

well-ventilated area and disposed of frequently?



(     )
       (
 )

Reactivity









Yes
       No

· Are Material Safety Data Sheets checked to prevent storing 

incompatibles together?






(     )
       (
 )

Miscellaneous









Yes
       No

· Are work areas kept free of dust and lint?



(     )
       (
 )

· Is all waste disposed of properly and promptly?



(     )
       (
 )

· Are oxygen cylinders kept away from combustible materials?

(     )
       (
 )

	XIII. EMERGENCY EVACUATION PLAN


This section covers and provides the necessary tools to coordinate an emergency evacuation 

plan for each work area (e.g. the Leasing Information Center or Maintenance Shop) at your 

community. OSHA requires that all Associates know the evacuation procedures from each 

work area and a meeting place in case of an emergency.

The following pages are a simple, fill-in-the-blank, evacuation plan that can be adapted to your particular community.

The only tool you will need to comply with this regulation is a drawing of your particular 

work area. This map should go at the top of the written evacuation plan. In most cases, a site 

plan from the community brochure will suffice. All Associates are to be notified of a 

centralized meeting area at your community.
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	XIV. ELECTRICAL SAFETY


Electricity is an important source of power--one we use many times a day. People are so 

used to turning lights on and off, throwing switches on tools and machines, plugging in and 

unplugging cords, that they seldom even think about electricity. But when something goes 

wrong with the electrical supply, the failure can be dangerous. When lights go out or a 

machine stops, someone--probably the machine operator--can get hurt. In certain conditions, 

electric current can pass through a worker's body, possibly causing death or serious injury.

Over a thousand people are killed in the United States each year by electrical shock. About 

140,000 electrical fires occur each year, killing many more people. An uncounted number 

are burned or otherwise injured.
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	A. Electricity 


Everyone takes electricity so much for granted that it is hard to realize that electrical power has not been around forever. Most farms and even most small towns did not have electrical power until the 1930s. People still have a lot to learn about its nature and how to use it effectively and safely.



An American inventor, Benjamin Franklin, was one of the first people to study electricity. In one famous experiment, he went outside during a thunderstorm, and flew a kite. He learned that lightning was electrical. No one knows why he was not electrocuted on the spot, but he survived and went on to invent the lightning rod. Franklin never figured out how to use electricity, but his lightning rods saved many houses from being struck by lightning and set on fire.



Franklin reported his daring experiment to the scientists of Europe. But it took another 50 years before European scientists set out to find out more about electricity. Among others, a Scottish inventor named Watt, an Italian physicist named Volta, a French physicist named Ampere and a German physicist named Ohm all worked on electricity. It is because of their success that we can measure electricity. We measure it today in units called watts, volts, amperes and ohms.



But measuring electricity scientifically did not make it useful. It took inventors to do that. Two Americans, George Westinghouse and Thomas Edison, proved the practical use of electricity by using it to light up whole city streets. Their work, and the work of other inventors, was exhibited at the Palace of Electricity at the Columbian Exposition in Chicago. That was in 1893. Unfortunately, the Palace kept catching fire. In those days, when electricity was still a miracle, few people understood how dangerous it could be.

An expert was hired to figure out how to make the Palace of Electricity safer. His work led to the founding of the Underwriters Laboratories (UL). The UL sign on the electrical equipment you use means that the equipment can be used safely for the purpose it was made.



The National Electrical Code (NEC), developed later, is a set of standards published by the National Fire Protection Association. In 1970, when the Federal Occupational Safety and Health Administration (OSHA) was formed, it was given the responsibility of enforcing the NEC standards. Since then, OSHA has added to these standards.



Some of these rules and standards will be discussed later in this section. First, we shall tell you more about what Watt, Volta, Ampere, Ohm and others learned about electricity. Until you know more about the nature of electricity, you cannot protect yourself against

it.

	B. The Nature of Electricity 



Electricity, whether in the form of lightning or the current flowing through an electric toaster, consists of tiny particles called electrons. Each electron has a small amount of negative electric charge. Electric current is the flow of these charged particles.


Electric current flows through a conducting path--called a circuit-- much as water flows through a pipe. Current is the amount of charge carried by the electrons flowing past a given point in a given time. It is measured in amperes.

As electrons move from one place to another, they lose energy. The loss in energy, per unit of charge, is called the potential difference between the two places. It is measured in volts.

The power supplied by the electricity is measured in watts (W). The power is equal to the potential difference (V) multiplied by the current (I). In mathematical terms, W=VI.


The amount of current flowing through a device in a circuit is directly related to the potential difference across the device. This relationship was discovered by a German scientist named George Ohm, and is called Ohm's law.

It can be written as a mathematical equation:

V = IR

Where V = potential difference is volts

I = current, in amperes

R = resistance, in ohms

	C. The Electric Circuit



In a simple electric circuit, electricity is delivered to a motor or other device through an energized wire, often called the hot wire. The electricity leaves the device through a neutral wire, which is connected to the ground. These two wires complete the circuit. A third wire, called a grounding conductor, connects the housing of a tool, appliance or other device to the ground to prevent it from becoming energized.

Electrical wires are coded by standard colors of their insulation.  A hot wire is either black or red.  A neutral wire is white or gray.  The grounding wire is green.


Current cannot flow through an open circuit. When you turn off a switch or disconnect a line cord, you are opening a gap in the conducting path of the circuit. When the gap is eliminated, the circuit is said to be closed.



Current will flow through every complete conducting path in a circuit. How much current flows depends on how much resistance is in each particle of the circuit and how many paths there are (e.g. in a circuit where a soldering iron draws two amperes of current and a grinder draws two amperes of current and a grinder draws five amperes, the total current is seven amperes). If an electric heater is added to the circuit and it draws an additional ten amperes, the total current in the circuit increases to 17 amperes. The additional load causes the total current to increase. The additional current will blow the 15-ampere fuse in the circuit.


Electrical circuits are referred to by their voltages and their current capacity. The most common voltages for homes and industrial plants are 120.240 and 480 volts. The voltage for ordinary lighting and for small motors is 120 volts. The voltages for large motors and plant machinery are usually 240 and 480 volts. Hand lamps and portable electric tools may run on 6-12 volts, supplied by batteries.


The National Electric Code defines high voltages as those exceeding 600 volts. Low voltages are 24-600 volts and safety voltages are less than 24 volts. This does not mean, however, that low voltages or safety voltages eliminate hazards. You can receive a shock or burn from any energized circuit, no matter how low the voltage is.

Safety voltages reduce the injury when something goes wrong. In a metal tank, for example, the shock from an ordinary 120-volt circuit can be fatal. Safety-voltage devices are used for work in metal tanks or in hazardous atmospheres for this reason.

	D. Injuries From Electricity 


The severity of an electric shock depends on the amount of current that passes through

the body, the path it takes and the length of time it flows. The amount of current needed to cause serious or fatal injury is very, very small. An ordinary 120-volt circuit can deliver 20 amperes of current or more before the fuse blows or the circuit breaker trips. That is many times the current required to kill you. A current of only 200 milliamperes-two tenths of an ampere-can be fatal.

EFFECT OF ALTERNATING ELECTRIC CURRENT ON THE HUMAN BODY
	MILLIAMPERES
EFFECT


Non-Lethal


1 or less

No sensation. Shock is probably not 

Range






even felt.






1 to 8


Shock is felt, but is not painful.  









Individual can let go at will.






8 to 15


Shock is painful, but individual can









let go at will because muscular control









is not lost.






15 to 20

Shock is painful and muscular control is 






lost.  Individual cannot let go. Breathing









is difficult.






20 to 50

Painful, with severe muscular                   









contractions.  Individual cannot let go.

Lethal Range



50 to 200

Possible ventricular fibrillation of the











heart, causing death.  Severe muscular 







contraction, and nerve damage.








Over 200

Severe burns and severe muscular 











contractions.  Breathing is impossible







for the duration of the shock.





Your body can became part of an electrical circuit in several ways:

· If you contact both the hot and neutral conductors at the same time, your body will act like a light bulb filament or the windings in a motor. It becomes a path between the wires, through which current will flow.

· If you come into contact with a hot conductor while you are in contact with ground. This is unintentional grounding, which will be described further in the next section.
· If there are 240 volts or more in the circuit and you touch two hot wires at the same time.

· When a short circuit occurs. This happens when a hot conductor touches the metal housing or frame, causing it to become energized. If you are touching the parts when it becomes energized, you will receive a shock.


Electrical resistance varies widely in the human body. Ohm's Law says that the greater the resistance, the lower the current. The greatest current always flows through the path of least resistance. Normally, this path is the green grounding wire in a circuit, which is constructed to offer almost no resistance at all.

Dry materials generally resist electricity well. Damp materials generally are much less resistant. This rule applies to your body. Dry skin offers substantial resistance and will reduce shocks, when they occur.


When skin is dry, the shock from a 120-volt circuit may be less than a milliampere of current. It may produce little or no sensation. But even a small amount of perspiration or other moisture reduces the skin's resistance drastically. When the skin is moist, a 120 volt circuit can produce a deadly shock. A person standing in water, or leaning against a wet object, can receive a shock of 800 milliamperes--far above the lethal level.

When current passes through the body, the effect can range from a mild tingle to death. Even a small shock will make you pull back suddenly, sometimes striking something or falling from a height. The muscular reactions are particularly dangerous when you are unable to let go of a source of shock. Other results of shock are burns, severe internal bleeding and a loss of breathing.

Most fatal shocks occur when the current flows through or near the heart. If the path is through both arms or through an arm and a leg, the current passes through the chest and near the heart. A current or 100 milliamperes passing through the heart for only one-third of a second can cause ventricular fibrillation.  When this happens, the heart flutters uselessly and circulation stops. It causes death unless the heart quickly returns to its normal beat. Restoring a normal heartbeat usually requires immediate use of special equipment by a medical technician. Such assistance is usually not available soon enough to help the victim.


Shocks over 200 milliamperes are not necessarily fatal. These more severe shocks cause the chest muscles to contract and stop the heart completely instead of causing fibrillation. If this severe shock is a short one, first-aid measures can be used to restart the heart.

	E. First Aid For Shock Victims



The most important things to know about first-aid for shock victims are:

· Never touch a victim of shock who is still in contact with the source of electricity

· Act swiftly

· Send for medical assistance


If you touch someone who is still in contact with the electrical source, you will also become part of the circuit. Then there will be two victims instead of one. If the person is frozen to the energized conductor, the first thing to do is shut off the electricity. If control is very far away, drag or push the victim away form the electricity with a piece of nonconductive material. Make sure the material you use is dry. If live wires are lying on or near the victim, use a nonconductive material to move them away.


Start first aid as soon as it is safe to do so. If the heart has stopped beating, start heart mass  and mouth-to-mouth resuscitation immediately. If you do not act within four minutes, the victim will suffer permanent brain damage. All electrical workers should learn cardiopulmonary resuscitation (CPR).

If the heart is beating, lay the victim flat and raise the legs by placing something under them. Keep the victim warm. Do not give fluids if the victim is unconscious or nauseous.


If the victim is burned, cut away loose clothing and immerse the burned area in cold water or cover with cold, wet compresses.


Get medical aid as soon as possible for any victim of electric shock. First-aid is essential, but medical attention may be needed even when the victim appears to have recovered.

	F. Grounding


The most effective way to prevent electrical accidents is to make sure all equipment is properly grounded. OSHA inspectors have found over 500 times as many electrical hazards as any other type of hazard. More than two-thirds of the violations involve faulty grounding. It is important, before any other safety measures are described, to discuss grounding.

A ground is any connection between an electrical circuit and the earth. Proper grounding helps to control voltages by avoiding dangerous differences in voltage between two circuits.

Unplanned connections to ground are called ground faults, or unintentional grounding. Ground faults occur when equipment that has been improperly grounded becomes damaged. They can also occur when equipment is abused (e.g. when an electrical tool is accidentally placed in water).

Circuit 
A low- voltage secondary circuit used in most industrial plants carries 120

Grounding
volts, is fused to carry 15 amperes and has a 10-ohm ground.  If the conduit enclosing the wires is not grounded and the insulation fails, the conduit will become energized.  The conduit will then have the same potential- 120 volts- as the wires within it.  No current can flow from the conduit, because it is not grounded.  Therefore, the fuse will not blow.  Anyone touching the conduit could be killed on the spot.



If the conduit is grounded separately from the circuit, there is a risk of shock if the insulation fails. Under these conditions, four amperes of current will flow from the conduit, through the earth, to the circuit ground and back to the wires. This current is not enough to blow the fuse, but more than enough to cause injury or death. There is a potential difference of 120 volts between the conduit and the ground.

If the conduit and circuit are connected to a common ground, there is more protection should the insulation fail. The conduit and the neutral wire are connected at the ground connection. Any fault current has the same effect as a short circuit between the hot and neutral wires. A large current flows and the fuse blows quickly. A small amount of voltage appears on the pipe, but only for the short time it takes the fuse to blow.

Equipment                  Equipment grounding is accomplished by a separate wire, colored green.

Grounding                  The green grounding wire does not carry current, except when a short circuit 

                                     occurs between the hot conductor and the frame of the tool.

 If the fault current is large enough, it will blow the fuse or trip the circuit  

 breaker.  If not, the fault current will flow through the grounding wire instead of through your body.  Ungrounded two-wire equipment does not provide this protection.  If the housing of the tool becomes energized, the electricity has no way to flow to the ground except through your body.

If the grounding wire is in poor condition or not securely connected, it will not be effective.  This can cause some of the current to flow through your body if a fault develops.  For this reason, the grounding wire and its connection should be checked regularly.  There are also instruments that can check the effectiveness of grounded receptacles.

A grounded tool with three wires and three prongs can be connected to an ungrounded receptacle with two slots by means of an adapter.  Completing the connection takes a little extra time and effort.  Even when it is connected properly, the connection must go to a reliable ground or the protection is lost.  If you use an adapter, you must be careful to connect it properly to a suitable ground.

NOTE:  Under no circumstance should the grounding prong be bent or broken off to make a three-prong plug fit a two-hole receptacle.  This is an unsafe act that endangers you and other workers.

Even when a tool has been properly grounded, there is a chance of electric shock.  This is because your own body is grounded through the same wire that is connecting the exposed metal parts of the ground.  If you touch an ungrounded conductor while you are grounded through the tool you are holding, you will receive a shock.  Take special precautions to avoid contact with nearby equipment.

	G. Protection Against Ground Faults


Depending on conditions and the nature of the contact, a ground fault has either high or low resistance. When the resistance is low, large amounts of current can flow, blowing the fuse or tripping the circuit breaker. When this happens, the fault current exists only for the very short time it takes the fuse or the circuit breaker to cut off the current in the circuit.

When the fault current has a high resistance, a ground-fault circuit-interrupter (GFCI or GFI) provides the necessary protection. Under normal conditions, the current in the two conductors is equal and the GFCI does nothing. However, the instant a ground fault occurs, the current in the two wires becomes unequal. The GFCI responds to this imbalance by opening the circuit, thus stopping the flow of all current in the circuit.



GFCIs do not respond to hot-to-neutral wire faults or line-to-line faults. But a short circuit generally creates enough overload to blow the fuse or trip the circuit breaker. GFCIs respond only to ground faults. They add to the protection offered by fuses and circuit breakers, because they can be tripped by a very small amount of current-0.0005 amperes (5 rnilliamperes) acting for only 1/40 of a second.

Some GFCIs are small enough to be carried in a toolbox and plugged in at the point of use; others are installed in the power distribution center. Either type satisfies the National Electric Code. Because of the protection they provide, many plants are installing them in all 120-volt circuits, especially those for portable electric tools. Receptacles installed outside a building must be equipped with GFCIs.

	H. Fuses and Circuit Breakers


Electrical circuits are designed to operate at or below specific levels of current. For example, many 120-volt circuits operate at or below 20 amperes. If the current becomes greater than this amount, the circuit is said to be overloaded.


Fuses and circuit breakers prevent circuits from becoming overloaded. They protect you by cutting off the electricity to equipment with damaged or defective circuits that could produce shocks. They also protect the equipment from damage from excessive current.

A fuse contains a short strip of a metal alloy with a low melting point. When the fuse is installed, this strip becomes part of the circuit. The current flowing through the circuit becomes greater than the rating of the fuse, the metal strip melts and opens the circuit. The fuse is destroyed and must be replaced.

A circuit breaker resembles an automatic light switch. It turns itself off when the current becomes too great. The circuit breakers can be reset after the problem has been solved.


When a fuse blows or a circuit breaker trips, something is wrong. Usually it is an overloaded circuit or a short circuit. Do not attempt to start the current flowing again until the problem has been solved.

	I. Safety


Double-Insulated Tools

Two-wire tools with double insulation are sometimes used in place of three-wire grounded equipment.  The ordinary insulation of wires is called functional insulation.  Double-insulated tools have additional insulation called protective insulation.  The extra insulation protects the worker if the functional insulation fails.  Double-insulated tools must be kept clean and dry.  If you use them, handle them carefully and always inspect them before use.

Safety-Voltages and Explosion-Proof Equipment

When flammable materials or explosive gases are present, special safety measures are needed.  When the hazards cannot be eliminated by ventilation, the equipment and writing must be intrinsically safe or explosion proof.

Intrinsically safe electrical equipment cannot release enough electricity to cause a fire.  In general, these tools run on safety voltages, less than 24 volts.  Since the amount of danger can vary; however, intrinsic safety is rated and specified for different conditions.

Explosion-proof equipment can contain sparks and high temperatures so they cannot ignite the atmosphere.  The enclosures and guards placed over light bulbs in dangerous locations are explosion-proof.  So are the special hand lamps used in mines, sewers and other dangerous places.

Basic Rules of Electrical Safety

There are ways to work with or near electrical equipment and wiring that will help keep you safe.  All workers should follow these rules, whether or not they are electricians.  

Clothing.  Do not wear rings, watches, or any metal jewelry or ornaments when you are working near electrical circuits.  Do not wear a metal hard-hat. Wear shoes with non-conducting (rubber) soles.

Equipment.  Do not use metal ladders or uninsulated metal tools near electricity.  Use only intrinsically safe or explosion-proof tools and hand lamps in dangerous locations.  In metal tanks, use 6- or 12-volt equipment.

Keep electrical machinery free of dust, dirt and oil.  Do not store your lunch or anything else is switch boxes.  Keep all switch doors closed.  Be sure all equipment meets the requirements of a recognized testing laboratory.  Underwriters Laboratory (UL) and Factory Mutual (FM) are the two best-known certifying agencies.  Never overload a circuit, even when all equipment is certified.  

Examine all electrical tools and equipment for signs of damage.  Never use faulty power tools.  When tools or their cords are damaged, replace them at once.

Wiring.  Wires with damaged or deteriorating insulation should be replaced.  Only in an emergency, and for temporary use only, should a wire be wrapped with electrical tape.

When joining wires, tape the connection, cap the wires with wire nuts or coat them with a special potting compound.  These methods prevent accidental contact with a bare wire.

Water.  Water and electricity do not mix.  Check your work area for puddles and wet surfaces.  Never try to put out an electrical fire with water.  Use the extinguisher designed for electrical fires.

Making repairs.  The most important rule to follow when making repairs on or near an electrical circuit is to shut off and lockout the power.  Then, to be sure, test the circuit with a current tester or meter before you work on it.  Obey the lockout rules.

	J. Summary



Electricity consists of tiny charged particles called electrons. Electric current is the flow of these electrons through a conductor.


Electric current is measured in amperes. The potential difference between two points is measured in volts. The power supplied by the electricity is measured in watts. The amount of current that flows through a device increases as the potential difference across the device increases. This relationship is known as Ohm's Law.


An ordinary circuit has three wires. The hot wire, with black or red insulation, delivers electricity to the load. The current leaves the load through a neutral wire, with white or gray insulation. The third wire, colored green, is the grounding wire. The amount of current flowing through a circuit is determined by the potential difference across the load and by the resistance of the load.


Circuits are classified by their voltages - high, low and safety. But you can receive a shock from any circuit. Safety voltages, less than 24 volts, lessen the shock. They are used when working inside metal tanks and in dangerous atmospheres.


The amount of current it takes to cause a serious or fatal injury is very small. How serious the injury depends on the amount of current that passes through the body, the path it takes through the body and the length of time it flows. The amount of current depends partly on your resistance. Damp skin lowers your resistance and increases the seriousness of a shock. First-aid should begin as soon as the victim of electrical shock can be freed from the power. Until this is done, the person should not be touched.

ELECTRICAL SAFETY DO’S AND DON’TS CHECKLIST

DO:

______ Check wiring to make sure it is:

(
properly insulated

(
the right choice for the job (such as labeled for use outdoors, or in work areas with hazardous substances)

______ Check that electrical connections are tight.

______ Make start plugs match their outlets (three-pronged plugs go in three-pronged outlets only).

______ Read and follow manufacturer's instructions for electrical equipment.

______
Wear rubber gloves and any other assigned protective clothing and equipment. Keep 

machines and tools lubricated.

______ Use waterproof cords outdoors.


 Keep the work area clean and promptly and properly dispose of oily rags, paper, sawdust or 

anything else that can burn.


 Keep electrical equipment clean.

______ Leave electrical repairs to trained experienced electricians.  Report any electrical tool, 

 equipment or wire problems immediately.

DON'T:

______ Overload motors, circuits or outlets. 

______ Run cords along the floor. 

______ Use temporary wiring except in emergencies.

______ Put anything but a plug into an electrical outlet. 

______ Place cords near heat or water. 

______ Allow grease, dust or dirt to build up on machinery.

______ Touch anything electric with wet hands.

______ Leave machinery or heating equipment running unattended after working hours. 

______ Let cords get twisted or tangled.

______ Go near a downed power line. 

______ Work near a power line with anything metal.


 Wear metal jewelry when working with electrical equipment.

______ Use a power tool that smokes, sparks, smells or shocks. 

______ Work on electrical equipment without locking it out and tagging it. 

______ Go in any area with guarded electrical equipment without authorization.

	XV. LOCKOUT/TAGOUT POLICIES AND PROCEDURES


	POLICY:

Maintaining the integrity and policies of the Lockout/Tagout program is the responsibility of the maintenance staff at each community.


This section of the manual sets forth Mid-Atlantic’s Lockout/Tagout policies and procedures.
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	A. Introduction


Energy- we've harnessed it, tamed it and put it to work for us. But like a wild animal, energy is always ready to escape. If caution is not observed at all times, energy can cause serious injuries or even kill. The most effective way to control hazardous energy is to put it under lock and key.

THE "FATAL FIVE"

Failure to control hazardous energy causes some of the most severe injuries in our industry today. Year after year, most Lockout/Tagout injuries can be traced to one or more of these five causes:

1. Failure to stop equipment

2. Failure to disconnect from the power source

3. Failure to dissipate residual energy

4. Accidental restarting of equipment

5. Failure to clear work areas before reactivivating

	B. Energy Sources


There are various types of energy that may be present in our workplace. Understanding these various types is the first step in safely controlling energy.

ENERGY SOURCES

Kinetic Energy is the actual movement or force behind a moving mass.
Some examples include:

· Bathroom/kitchen fans

· Air conditioning evaporator/condenser fans

· Air compressor belts and/or flywheels

· Pump motor couplers

Potential Energy is stored gravitational energy. Some examples include:

· Raised loads

· Elevator counter weights

· Springs on dumpsters

NOTE:   Most energy in the workplace comes from electrical energy, hydraulic energy, pneumatic energy and pressurized liquids and gases.

Electrical Energy is present in power transmission lines, transformers, circuit breakers and motors, just to name a few. Keep in mind that electricity can either be the direct energy source or the indirect energy source. For example, electricity can run a power tool directly or as the indirect source, power a machine that is operated hydraulically, for example, a trash compactor).

Hydraulic Energy is fluid under pressure. For example, the cylinders
that run trash compactors are run by hydraulic energy.

Pneumatic Energy is air under pressure. Pneumatic systems require faster cycles of operation than hydraulic systems. For example an air operated paint sprayer.

Pressurized Liquids and Gases, including steam and chemicals, are

energy sources present in pipes and supply lines, storage tanks and vessels.

	C. Lockout/Tagout


Locks and tags are used for similar reasons, but each has its own specific use and procedure.

Lockout is a technique used to prevent hazardous energy from injuring and even killing

workers. A padlock is placed on a disconnect switch, circuit breaker, valve handle or other energy isolating mechanism, in the closed position.

Tagout is also a technique used to prevent hazardous energy from injuring and killing
workers. In Tagout, a written warning tag is placed on the energy isolating device in the off or closed position.


Using a lock is usually considered safer than using a tag. Therefore, it is the policy of Mid-Atlantic Properties, Inc. to use locks as the primary method of controlling hazardous energy. If in the extreme case that Lockout will not work for a specific need, you must at a minimum, Tagout the device. All Associates must be trained on the Lockout and Tagout procedures.

	LOCKS AND TAGS


Locks/Tags

Every community should maintain a supply of locks and tags.  These locks and tags will serve no other purpose than to be used for Lockout or Tagout procedure.  Under no circumstance can these locks or tags be used to lock anything but hazardous energy.

Locks will be standardized by a specific color band around the base of the lock.  The locks will also be keyed differently so other Associates cannot remove the lock.  If an Associate leaves the device locked out and they cannot be located, only the Maintenance Manager/Supervisor/Supervisor can remove the lock after fully investigating the matter.  The device should first be checked to see if the job has been completed and if the device can be saftely turned back on.

Tags used for Tagout must be durable and not easily removed.  The tag must also contain the Associate’s name and date.

When to Lockout/Tagout

The Lockout/Tagout procedures should be used whenever an Associate is performing work on any piece of equipment that contains hazardous energy.  This includes, but is not limited to, air conditioning units, heating units, water heaters, stoves and even when changing ballast in fluorescent lighting.

Authorized/Affected Associates

The associates that actually perform service and maintenance, or are in charge of locking and tagging out, are considered “authorized Associates.”

An “affected” Associate does not actually perform the service and maintenance but can be affected if the device is not correctly locked out.  For example, a cleaning person working in an apartment home at the same time a maintenance Associate is repairing a stove.  It is the “authorized Associate’s” responsibility to notify any “affected” Associate of the Lockout/Tagout procedure.

NOTE:  Only “authorized” and trained Associates can perform Lockout/Tagout procedures.

Group Lockout

Group Lockouts are performed in the case where more than one person has to work on the same piece of equipment.  Every Associate is required to have the same amount of protection.  Therefore, every person that is to be working on the equipment must install their own lock on a group Lockout clasp.  One person should be designated to oversee the Lockout/Tagout procedure, to make sure it is followed carefully.

NOTE:  When in doubt check it out.  If you come across  valve or switch that is in the off position, it is most likely off for a reason.  Check with all Associates before turning the switch or valve back on.

REMEMBER! YOU ARE THE KEY TO EVERY ASSOCIATE’S SAFETY IN THE WORKPLACE.

	POLICY:

By December 31 each year, the Lockout/Tagout program and requirements must be reviewed by all Associates.  This review will ensure that all procedures are being performed correctly.

All new maintenance Associates are required to have Lockout/Tagout training.  It is also required, as part of PDP training, that a Lockout/Tagout compliance sheet be completed and signed by the Associate’s supervisor.


	D. Mid-Atlantic Procedures For Lockout/Tagout


Lockout/Tagout procedures:

· Before shutting down a piece of equipment check to see what kind of power sources the equipment has. Some equipment may have multiple power sources (i.e. a gas furnace has two power sources, gas coming into the furnace and electricity to run the furnace). Both must be locked out when work is being performed on the furnace. (NOTE: In some instances a furnace could have three power sources, such as a steam boiler.)

· Shut down the equipment and Lockout/Tagout all power sources.

· Isolate the equipment by disconnecting all the power sources. For example, before working on an air conditioning unit, you must Lockout the electrical disconnect. It may have an outside disconnect, near the compressor and an inside disconnect at the main circuit breaker panel. Both of these power sources must be Locked or Tagged out.

· Apply all the necessary locks and/or tags.

· Discharge any stored energy. For example, the capacitors found in air conditioning units. Another example, before working on gas and steam lines, the pipes must be bled/shorted out. (Note: Do not bleed freon.)

· Verify that all energy sources have been disconnected before beginning work. This is done by using multi-meters for electricity, smell for gas, and slowly opening a valve for steam or hot water.

· Periodically check that the power sources are still disconnected. If you break for lunch during a repair, before starting back to work, double check the lockout and power sources. DO NOT TAKE ANYTHING FOR GRANTED!

Remove all locks or tags when all the work is completed. REMEMBER, NO OTHER ASSOCIATE CAN ACCESS THESE LOCKS OR TAGS.

	E. Lockout/Tagout Quiz


1. True
False

Failure to control hazardous energy causes some of the most severe





injuries in industry today.

2.   True
False

For Lockout of equipment, use any lock that you may have in your





maintenance shop.

3.   True
False

Locks and tags are equally safe.

4.   True
False

Special training is required on the use of tags if tags are the only 





form of protection used.

5.   True
False

If you are the person who actually performs the service and 





maintenance, or are the person in charge of the Lockout/Tagout,





you are considered an “affected” Associate.

6.   True
False

Once you have been trained in Lockout/Tagout procedures you 





will never need to be retrained.

7.   True
False

It is okay to remove someone else’s lock.

8.   True
False

Attaching a lock or tag is the only thing needed to control 





hazardous energy.

9.   True
False

As an “authorized” Associate, it is your responsibility to inform 





“affected” Associates of your activities during Lockout/Tagout.

10. True
False

The safest way to de-energize electrical equipment is to pull the





fuse.

11.  True
False

Even though hazardous energy is locked and tagged out, the 





equipment or system can still “bite” you with stored or residual 





energy.

ASSOCIATE SIGNATURE





DATE

COMMUNITY NAME

	F. Mid-Atlantic Compliance Checklist


1. I have read and understand Mid-Atlantic’s policies on Lockout/Tagout procedures.

2. I understand that it is my responsibility to keep and maintain Mid-Atlantic’s requirements concerning Lockout/Tagout.

3. I have been trained and tested and I understand the Lockout/Tagout procedures.

4. I understand that if I see a breach of the Lockout/Tagout procedure, I must immediately report such violations to my Supervisor.

5. I understand that any Associate that violates the policies set forth by Mid-Atlantic Realty Management, Inc., concerning Lockout/Tagout could result in disciplinary action and/or is subject to termination from employment by Mid-Atlantic.

ASSOCIATE SIGNATURE




ASSOCIATE TITLE

COMMUNITY NAME




DATE
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