Chapter 23
Chemical Safety
23.1. Overview. Many chemicals have properties that make them hazardous.  They can be represented as a physical hazard (fire or explosion) and/or a health hazard (toxicity, chemical burns, and dangerous fumes).  There are many ways to work with chemicals to reduce and minimize the probability of an accident and the consequences if an accident does occur.

23.1.2. Minimizing the risk depends on safe practices, appropriate engineering control for containing the chemical, the proper use of personal protective equipment, the use of the minimum quantity of material necessary, and/or substitution of a less hazardous chemical.

23.1.3. Before beginning an operation understand the hazards associated with the chemical(s), equipment needed, and the procedures involved.  Consult the current Material Safety Data Sheet (MSDS) for information on the chemical being used, such as safe handling, first aid, etc.

23.1.4. Know the difference between the hazard and risk.  They are used at times as synonyms, but are not.  For example, the hazard presented by a chemical is (1) its inherent capacity to do harm by virtue of its toxicity, flammability, explosiveness, corrosiveness, etc; and (2) the ease with which the chemical can come into contact with a person or other object of concern.  These two components determine the risk, the likelihood or probability that a harmful consequence will occur, that the chemical(s) can bring to the user(s).

23.1.5. Not all chemicals are considered hazardous.  Some examples of non-hazardous chemicals include, but are limited to, pH neutral buffers, sugars, starches, agar, and naturally occurring amino acids.  This chapter will focus on hazardous chemicals.

23.2.1. PVAMU Hazard Communication Program
23.3.1. Hazard Identification.  When working with hazardous chemicals, know how to read and interpret hazard information.  Implement using signs, labels, placards, and symbols that alert employees to know the hazard in a particular location. 

23.3.2. The National Fire Protection Association (NFPA) diamond, illustrated below, is one method of identifying chemical hazards.  The NFPA diamond uses a scale of 0 – 4 to rate each hazard.  The “0” indicates “no hazard” and the “4” indicates the most extreme hazard.  
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The following is an explanation of the NFPA hazard classification codes:

23.3.2.1. Health (Blue):



4 – Can cause death or major injury despite medical treatment



3 – Can cause serious injury despite medical treatment



2 – Can cause injury. Requires prompt medical treatment



1 – Can cause irritation if not treated



0 – No hazard


23.3.2.2. Flammability (Red):


4 – Very flammable gases or liquids



3 – Can ignite at normal temperatures



2 – Ignites with moderate heat


1 – Ignites with considerable preheating



0 – Will not burn


23.3.2.3. Reactivity (Yellow):



4 – Readily detonates or explodes



3 – May detonate or explode with strong initiation force or heat under   



      confinement



2 – Normally unstable, but will not detonate



1 – Normally stable. Unstable at high temperature and pressure



0 – Normally stable and not reactive with water


23.3.2.4. Specific Hazard (White):



OX – Oxidizer



ACID – Acid



ALK – Alkali                                                             



COR – Corrosive                                                 



W  - Use No Water



See image below – Radioactive                                                        
                                                            
                                                    

23.3.3. Other labeling systems may be used.  The Department of Transportation (DOT) has a labeling system for the shipment of hazardous materials.  Examples of those placards are later in this chapter.
23.4.1. Chemical Safety Guidelines.  When working with chemicals, always follow these guidelines:

23.4.1.1.  If unfamiliar with a chemical, treat is at hazardous
23.4.1.2.  Know all the hazards for all the chemicals you are working with

23.4.1.3.  Never underestimate the potential hazard of any chemical or combination of chemicals

23.4.1.4.  Never use any substance that is not properly labeled, even if you think it is water!

23.4.1.5.  Date all chemicals when they are received and/or opened.  If you do not know the date(s), use the current date known for a reference date, such as Received/Open Pre-01/2010

23.4.1.6.  Follow all chemical safety instructions.  Those are found on the container labels and/or listed on the Material Safety Data Sheet (MSDS)

23.4.1.7.  Minimize your exposure to any chemical, regardless of its hazard rating, and avoid repeated exposure

23.4.1.8.  Use personal protective equipment (PPE), as appropriate for the chemical in use.

23.4.1.9.  Use the buddy system when working with hazardous chemicals.  DO NOT work in  the laboratory alone.
23.5.1. Material Safety Data Sheets. Before using any chemical, read the current appropriate Material Safety Data Sheet (MSDS).  It should be readily accessible to each person working with chemicals, such as a hard copy kept in a work area file or binder.  An MSDS is a document that has detailed information about chemicals, such as the identity of the chemical, the manufacturer’s name and address, the hazardous ingredients, exposure limits, etc.  The MSDS, along with the container label, is a good source of information for chemical safety.  

23.5.1.1. Some acronyms to know that might be seen on a MSDS are:

23.5.1.1.1. Permissible Exposure Limit (PEL) or Recommended Exposure Limit   (REL) – This is the amount of a chemical that a person can be exposed to, averaged over an eight hour period, before it causes him/her harm

23.5.1.1.2. Short Term Exposure Limit (STEL) – This is the amount of a chemical that a person can be exposed to, averaged over a 15 minute period, before it causes him/her harm

23.5.1.1.3. Immediately Dangerous to Life and Health (IDLH) – This is the amount of chemical that immediately puts a person at risk of serious injury or death.  If this level is reached or exceeded, the area should be evacuated immediately!
23.6.1. Safe Handling Guidelines.  Employees should treat all chemicals and equipment with caution and respect.  When working with chemicals, always follow these guidelines:

23.6.1.1.  Wear the appropriate PPE for the chemical in use
23.6.1.2.  Remove and use only the amount of chemical needed for the immediate job at hand

23.6.1.3.  Properly seal, label, and store chemicals in an appropriate container.  Keep the containers clearly marked and in a well-ventilated area

23.6.1.4.  Segregate and store chemicals by their hazard class 

23.6.1.5.  Annually check stored chemicals for deterioration and for damage to the containers making sure the received and/or open dates are current (within five years)

23.6.1.6.  Know how to properly dispose of chemicals safely and legally.  Please see the PVAMU waste requirements found in a later section, Chemical Waste Disposal.
23.6.1.7.  Clean up spills and leaks immediately
23.6.1.8.  Develop a “Plan of Action” for how to respond in an emergency.  Review this plan annually or more frequently to be familiar with it.
23.6.1.9.  Do not store chemicals near heat, in sunlight, or near substances which might initiate a dangerous reaction

23.6.1.10. When transporting chemicals, use secondary containment, such as a tray, rack, cart or rubber carrier, to protect against any spills, leaks or container breakage.  

23.6.1.11. Never pour any chemicals down the sink.  Use proper hazardous waste disposal procedures for all excess or unused chemicals

23.7.1. Chemical Storage Guidelines.  Proper chemical storage is as important to safety as proper chemical handling.  Some logical storage ideas, such as placing chemicals in alphabetical order, may cause incompatible chemicals to be stored together.  Follow these guidelines for safe chemical storage:

23.7.1.1. Read chemical labels and the MSDS for specific storage instructions

23.7.1.2. Store chemicals in a well-ventilated area; however, do not store chemicals in a fume hood

23.7.1.3. Date all chemicals when they are received and again when they are opened (please see section 23.4.1.1. for specific information if a reference date is not known)
23.7.1.4. Maintain an inventory of all chemicals in storage.  A copy of the inventory should be maintained at a location outside of the laboratory. 
23.7.1.5. Return chemical containers to their proper storage location after use

23.7.1.6. Do not store glass containers directly on the floor

23.7.1.7. Store all hazardous liquid chemicals below eye level of the shortest person working in the laboratory

23.7.1.8. Never store hazardous chemicals in a public area or corridor.  Hazardous chemicals must be kept in a secured area
23.7.1.9. Group chemicals according to their hazard category (i.e., corrosives, flammables, toxins, etc.), not alphabetically, and separated by some sort of physical barrier.  An alphabetical storage system may place incompatible chemicals next to each other

23.7.1.10. Separate acids from bases and inorganic acids or bases from organic acids or bases.  Store these chemicals near the floor level.  
23.7.1.11. Isolate perchloric acid from all other chemicals and from organic materials.  Do not store perchloric acid on a wooden shelf or spill paper.

23.7.1.12. Separate highly toxic chemicals and carcinogens from all other chemicals.  The storage area should have warning label(s) and should be locked.

23.7.1.13. Time-sensitive chemicals, such as those that form peroxides, should not be kept longer than twelve months from purchase or six months after opening.  If stratification of liquids, precipitate formation, and/or change in color or texture is noted, contact EHS immediately!

23.7.1.14. Picric acid must be stored under a layer of liquid, as picric crystals are highly explosive.  If picric acid dries out (forming yellow crystals), do not touch the container!  Contact EHS immediately!

23.7.1.15. If flammable need to be cold, store them in a laboratory-safe refrigerator and not in a household style refrigerator
23.7.1.16. Chemicals may be stored in the cabinets underneath a chemical fume hood, provided the cabinetry is designed for that use.  Some examples include: cabinetry designed for flammable storage vents into the fume hood exhaust duct, cabinetry designed for corrosives storage vents directly into the fume hood and flammable chemicals should never be stored in this type of cabinets, and some cabinetry is only designed for general storage or with a drying rack (these are not meant to be used for hazardous chemical storage).

23.7.1.17. Flammables should be stored in a well ventilated area and large quantities in a flammable storage cabinet.  For more information on allowable storage of flammable liquids per NFPA Code, please contact EHS.
23.8.1. Hygiene and Chemical Safety.  Good personal hygiene will help minimize exposure to hazardous chemicals.  When working with chemicals, follow these guidelines:

23.8.1.1. Wash hands frequently and before leaving the laboratory and before eating, drinking, smoking or applying makeup
23.8.1.2. Wear appropriate personal protective equipment (PPE).  Always wear the appropriate protective gloves when handling any hazardous chemicals.

23.8.1.3. Remove PPE, such as a lab coat and/or gloves, before leaving the laboratory and before washing hands

23.8.1.4. Remove contaminated clothing immediately!  Do not use the clothing again until it has been properly decontaminated.

23.8.1.5. Follow any specific precautions for the chemicals in use

23.8.1.6. Do not eat, drink, smoke or apply makeup around chemicals

23.8.1.7. Tie back long hair when working in a laboratory or around hazardous chemicals

23.8.1.8. Do not keep food, beverages, or food and/or beverage containers anywhere near chemicals or in laboratories where chemicals are in use 

23.8.1.9. Do not use laboratory equipment, including laboratory refrigerators/freezers, to store or serve food or drink
23.8.1.10. Do not wash food and/or beverage utensils in a laboratory sink

23.8.1.11. Do not sniff or taste chemicals

23.8.1.12. Do not touch door knobs, telephones, computer keyboards, etc. with contaminated gloves

23.9.1. Types of Chemical Hazards. 

23.9.1.1. Corrosives.  Corrosive chemicals destroy or damage living tissue by direct contact.  Some acids, bases, dehydrating agents, oxidizing agents, and organics are corrosives.
23.9.1.1.1. Health Consequences.  Extreme caution should be taken when handling corrosive chemicals, or severe injury may result.
23.9.1.1.2. Safe Handling Guidelines for Corrosives.  To ensure safe handling when working with corrosives, follow the special handling procedures below:

- Always store corrosives properly.  Segregate acids and bases and inorganics from organics.  Refer to the Chemical Storage section for more information.
- Always wear a laboratory coat, gloves, and chemical splash goggles when working with corrosives.  Wear other personal protective equipment, as appropriate.

- To dilute acids, carefully add the acid to the water, not the water to the acid.  This will minimize any reaction.

- Corrosives, especially inorganic bases (e.g. sodium hydroxide), may be very slippery.  Handle these chemicals with care and clean any spills, leaks, splashes, or dribbles immediately.

- Work in a chemical fume hood when handling fuming acids or volatile irritants (e.g. ammonium hydroxide)

- A continuous flow eye wash station should be in every work area where corrosive are present.  An emergency shower should also be within 55 feet of the area.

IMPORTANT: Perchloric acid is a corrosive oxidizer that can be dangerously reactive.  Heated digestions with perchloric acid require a special fume hood with a wash-down system.  A perchloric acid fume hood should also be used when handling highly concentrated (greater than 70%) perchloric acid.  Refer to the Fume Hood chapter of the PVAMU Safety manual for more information on these types of hoods.
23.9.2.1. Flammables.  A flammable chemical is any solid, liquid, vapor, or gas that ignites easily and burns rapidly in air.  Consult the appropriate MSDS before working with flammables.

23.9.2.1.1. Flashpoint, Boiling Point, Ignition Temperature, and Class.  Flammable chemicals are classified according to flashpoint, boiling point, fire point, and auto-ignition temperature and how easily they burn.  For specific NFPA 45 information, please contact EHS.

- Flash Point (FP) is the lowest temperature at which a flammable liquid’s vapor burns when ignited.
- Boiling Point (BP) is the temperature at which the vapor pressure of a liquid is equal to the atmospheric pressure under which the liquid vaporizes.  Flammable liquids with low BPs generally present special fire hazards.
- Fire Point is the temperature at which the flammable liquid will burn.

- Auto-ignition Temperature is the lowest temperature at which a substance will ignite without an ignition source.

23.9.2.1.2. Conditions for a fire.  Improper use of flammable liquids can cause a fire.  Some examples of those conditions are flammable material (i.e. fuel) must be present in sufficient concentration to support a fire, oxygen or an oxidizer must be present, and an ignition source (i.e. spark, heat, etc.) must be present.  When working with flammables, always take care to minimize vapors which act as fuel.
23.9.2.1.3. Safe Handling Guidelines for Flammables.  Follow these guidelines when working with flammables: 

23.9.2.1.3.1. Handle flammable chemicals in areas free from ignition source.

23.9.2.1.3.2. Never heat flammable chemicals with an open flame.  Some examples of what to use, include a water bath, oil bath, heating mantle, hot air bath, hot plate, etc.  NOTE: When using an oil bath, make sure the temperature is kept below the oil flash point.

23.9.2.1.3.3. Use ground straps when transferring flammable chemicals between metal containers to avoid generating static sparks.

23.9.2.1.3.4. Work in an area with good general ventilation and use a fume hood when there is a possibility of dangerous vapors.  Ventilation will help reduce dangerous vapor concentrations, thus minimizing this fire hazard.

23.9.2.1.3.5. Restrict the amount of stored flammables in the laboratory, and minimize the amount of flammables present in a work area.  NOTE: NFPA has established formal limits on the total amounts of flammable liquids that may be stored or used in laboratories (NFPA 30 and 45).  For that information, please contact EHS.

23.9.2.1.3.6. Remove only the amount of chemical needed for a particular experiment or task from storage.
23.9.3.1. Solvents.  Organic solvents are often the most hazardous chemicals in the work place.  Some examples of highly volatile and flammable solvents are ether, alcohols, and toluene.  Perchlorinated solvents, such as carbon tetrachloride (CCl4), are non-flammable.  But most hydrogen-containing chlorinated solvents, such as chloroform, are flammable.  When exposed to heat or flame, chlorinated solvents may produce carbon monoxide, chlorine, phosgene, or other highly toxic gases.  Always use volatile and flammable solvents in an area with good ventilation or preferably in a fume hood.  Never use ether or other highly flammable solvents in a room with open flames or other ignition sources present, including non-intrinsically safe fixtures.
23.9.3.1.1. Solvent Exposure Hazards.  Health hazards associated with solvents include exposure by:


- Inhalation of a solvent may cause bronchial irritation, dizziness, central nervous system depression, nausea, headache, coma, or death.  

- Skin contact with solvents may lead to defatting, drying, and skin irritation.

- Ingestion of a solvent may cause severe toxicological effects.  Seek medical attention immediately.

NOTE: Do not depend on your sense of smell alone to know when hazardous vapors are present.  The odor of some chemicals is so strong that they can be detected at levels far below hazardous concentrations (e.g. xylene).  Some solvents, such as benzene, are known or suspected carcinogens.

23.9.3.1.2. Reducing Solvent Exposure.  To decrease the effects of solvent exposure, substitute hazardous solvents with less toxic or hazardous solvents whenever possible.  For example, use hexane instead of diethyl ether, benzene or a chlorinated solvent.
23.9.4.1. Toxins and Irritants.  The toxicity of a chemical refers to its ability to damage an organ system, such as the kidneys or liver, disrupt a biochemical process (e.g. the blood-forming process), or disrupt cell function at some site remote from the site of contact.  Any substance, even water, can be harmful to living things under the right conditions.

23.9.4.1.1. Biological effects.  Whether beneficial, indifferent or toxic, all chemicals are depenent on a number of factors, such as the dose (the amount of chemical to which one is exposed), the duration of exposure (both length of time and frequency), and the route of entry. 

- The routes of entry include ingestion, absorption through the skin, inhalation, and injection.  NOTE: Inhalation and dermal absorption are the most common methods of chemical exposure in the workplace.  

- The most important factor in toxicity if the dose-time relationship.  In general, the more toxin to which an individual is exposed, and the longer they are exposed to it, the stronger their physiological response will be.  However, an individual’s response can also depend on several other factors, such as health, gender, genetic predisposition, an individual’s exposure to other chemicals, previous sensitization, and chemical mixtures.  NOTE: When a person becomes sensitized to a chemical, each subsequent exposure may often produce a stronger response than the previous exposure.  Also, combining a toxic chemical with another chemical can increase the toxic effect of either or both chemicals. 

IMPORTANT: Minimize exposure to any toxic chemical

23.9.4.1.2. General Safe Handling.  Follow these guidelines when handling toxic chemicals:


23.9.4.1.2.1. Read the appropriate and current MSDS


23.9.4.1.2.2. Be familiar with the chemical’s exposure limits


23.9.4.1.2.3. Use a chemical fume hood


23.9.4.1.2.4. Always wear appropriate PPE

23.9.4.1.2.5. Never eat, drink, or use tobacco products around toxins or store them near any hazardous chemicals
23.9.4.1.2.6. Avoid touching your face or other exposed skin with contaminated gloves or other contaminated materials

23.9.4.1.2.7. Store toxic gases in a gas exhaust cabinet

23.9.4.1.3. Acute Toxins vs. Chronic Toxins.  The dose-time relationship forms the basis for distinguishing between acute toxicity and chronic toxicity. 

23.9.4.1.3.1. Acute Toxicity.  The acute toxicity of a chemical is its ability to inflict bodily damage from a single exposure.  A sudden, high-level exposure to an acute toxin can result in an emergency situation, such as a severe injury or even death.  Some examples of acute toxins, but are not limited to, are hydrogen cyanide, hydrogen sulfide, nitrogen dioxide, ricin, organophosphate pesticides, and arsenic.  IMPORTANT: Do not work alone when handling acute toxins.  Use a fume hood to ensure proper ventilation or wear the appropriate respiratory protection if a fume hood is not available.
23.9.4.1.3.2. Chronic Toxicity.  Chronic toxicity refers to a chemical’s abilith to inflict systemic damage as a result of repeated exposures, over a prolonged time period, to relatively low levels of the chemical.  Such prolonged exposure may cause severe injury.  Some examples of chronic toxins, but are not limited to, are mercury, lead, formaldehyde. 

The toxic effects of chemicals can range from mild and reversible (e.g. a headache from a single episode of inhaling the vapors of petroleum naphtha that disappears when the victim gets fresh air) to serious and irreversible (liver or kidney damage from excessive exposures from a chlorinated solvent).  The toxic effects from the chemical exposure depend on the severity of the exposures.  Keep in mind, greater the exposure and repeated exposures generally lead to more severe effects.

23.9.4.1.4. Types of Toxins. 

23.9.4.1.4.1. Carcinogens.  Carcinogens are materials that can cause cancer in humans or animals.  Several agencies, such as OSHA (Occupational Safety and Health Administration), NIOSH (The National Institute for Occupational Safety and Health), and IARC (International Agency for Research on Cancer) are responsible for identifying carcinogens.  There are very few chemicals known to cause cancer in humans, but there are many suspected carcinogens and many substances with properties similar to known carcinogens.  Examples of  known carcinogens, but not limited to, are asbestos, benzene, tobacco smoke, hexavalent chromium, aflatoxins, and carbon tetrachloride.  Zero exposure should be the goal when working with known or suspected carcinogens.  Workers who are routinely exposed to carcinogens should undergo periodic medical examinations.
23.9.4.1.4.2. Reproductive Toxins.  Reproductive toxins are chemicals that can adversely affect a person’s ability to reproduce.  

23.9.4.1.4.3. Teratogens.  Teratogens are chemicals that adversely affect a developing embryo or fetus.  Heavy metals some aromatic solvents (benzene, toluene, xylenes, etc.) and some therapeutic drugs are among the chemicals that are capable of causing these effects.  In addition, the adverse effects produced by ionizing radiation, consuming alcohol, using nicotine and using illicit drugs are recognized.

23.9.4.1.4.4. Sensitizers.  Sensitizers may cause little or no reaction upon first exposure.  Repeated exposure may result in severe allergic reactions.  Some examples of sensitizers include, but are not limited to, are isocyanates, nickel salts, beryllium compounds, formaldehyde, diazomethane, and latex.  NOTE: Some people who often use latex-containing products may develop sensitivity to the latex.  A sensitized individual’s reaction to latex exposure can eventually include anaphylactic shock, which can result in death.  To minimize exposure to latex, use non-latex containing gloves, such as nitrile gloves.

23.9.4.1.4. 5. Irritants.  Irritants cause reversible inflammation or irritation to the eyes, respiratory tract, skin, and mucous membranes.  Irritants cause inflammation through long-term exposure or high concentration exposure.  For the purpose of this section, irritants do not include corrosives.  Examples of irritants include, but are not limited to, are ammonia, formaldehyde, halogens, sulfur dioxide, poison ivy, dust, pollen, and mold.

23.9.4.1.4.6. Mutagens.  Mutagens can alter DNA structure.  Some mutagens are also carcinogens.  Some examples of mutagens, but not limited to, are ethidium bromide, nitrous acid, and radiation.
23.9.4.1.4.7. Neurotoxins.  Neurotoxins are chemicals that affect the nervous system.  Some examples of neurotoxins, but are not limited to, are methanol, many snake and insect venoms, and botulinum toxin.
23.9.5.1. Reactives and Explosives.  Reactive and explosive chemicals produce large amounts of heat and gas when triggered, and thus are extremely dangerous.  Reactive chemicals may be sensitive to either friction or shock, or they may react in the presence of air, water, light, heat, or other chemicals.  Some reactive chemicals are inherently unstable and may quickly decompose on their own, releasing energy in the process.  Others form toxic gases when reacting.  Explosive chemicals decompose or burn very rapidly when subjected to shock or ignition.  Follow these guidelines when handling and storing reactive and/or explosive chemicals:
23.9.5.1.1. Read the appropriate and current MSDS and other pertinent fact sheets on the chemical.  Pay close attention to the chemical specific handling and storage requirements.

23.9.5.1.2. Follow Standard Operating Procedures (SOPs) and have a Plan of Action established for how to handle emergency situations.

23.9.5.1.3. Isolate the chemical from whatever causes a reaction, such as store reactive chemicals separate from other chemicals, store reactive chemicals in a cool/dry area, and keep reactive chemicals out of sunlight and away from heat sources.

23.9.5.1.4. Know where emergency equipment is located and how to properly use it.

23.10.1. How to Protect Yourself.  Protecting oneself when working in a hazardous environment begins with Administrative Controls, which includes the following:
23.10.1.1. Administrative Actions – departments are expected to enforce safety standards through administrative actions, such as employee performance evaluations, to establish whether safety performance should be included in the grading criteria for laboratory courses, appropriate safety signage, emergency contact information, and make sure all laboratory employees receive proper training for the hazards in their work areas and that the training is properly documented and filed.
23.10.1.2. Documented Training – before entering a laboratory, all new laboratory employees, including teaching assistants, must receive training on the hazards they will encounter in their work area.  This training includes both general and work area specific Hazard Communication Training.  The hazard communication training is required by the Texas Hazard Communication Act (THCA).  
23.10.1.2.1. General Training.  General hazard communication training is provided by EHS through the Introduction to Laboratory Safety Training class.  This training is divided into three sections, laboratory safety (including general laboratory safety, chemical safety, and emergency response), Fire and Life Safety, and Biological Safety.  This four hour training is offered at various times throughout the year.  An annual refresher course is offered online through Hazard Communication. 
23.10.1.2.2. Work Ares Specific Training.  Work area specific training is provided by the principal investigator, laboratory manager and/or laboratory supervisor.  This training should focus on the specific hazards in the employee’s work area, which should include, but not limited to, the chemical hazards, equipment hazards, biological hazards, etc.  This training should also include the location of MSDSs, the proper use of personal protective equipment, the location and proper use of safety equipment (fume hoods, biological safety cabinets, etc.), the location and use of emergency equipment (eyewashes, showers, fire extinguishers, spill kits, etc.), and the proper response to emergency situations (fires, chemical spills, etc.).  Training should also be provided when a new hazard is introduced into the work area and if new information becomes available for an existing hazard.
23.10.1.2.3. Training Documentation.  Employee safety training must be documented and records maintained for at least five years, per the THAC.  Completion of both the Introduction to Laboratory Safety Training course and the on-line Hazard Communication Training coursed is documented in Train Traq.  A Hazard Communication Training Record is provided to each person who completes either of these courses.  Space is provided on this record for Work Area Specific Training.  A copy of this record should be maintained in the employee’s personnel records.  This document lists the specific topics covered in the training and is the document which state auditors will ask for as proof that Hazard Communication Training has been provided to the employee.  Documentation of Work Area Specific Training should include the date of the training, specific topics covered, the name of the person providing the training, and the signature of the trainee.  Departments may also utilize their own training forms.  

-Laboratory students must be provided a written notice of known potential laboratory hazards and a copy of safety ruled at the beginning of the semester or summer term.  Each student must sign a Student Acknowledgement Form, which indicated they have received and read the rules for that course.  Instructions on safe and proper use of laboratory equipment should also be provided to students as needed.  This trainin should be documented through written course instructions.  Students who have not signed the acknowledgement for shall not be permitted in the laboratory.  The signed forms shall be retained by the department for at least a year following the end of the semester for term that course was taken.
23.10.1.2.4. Pre-Planning.  Before beginning work, the associated hazards should be considered carefully.  Some things to consider are the sources of danger, the chemical, equipment, or electrical hazards.  Consider also the risk of an accident or exposure occurring, and what the impact of that incident would be.  Once the hazards have been identified, implement the steps to minimize the risks.  This includes utilizing engineering controls (such as fume hoods) and personal protective equipments.  Consider substituting a more hazardous chemical with a less hazardous one if the hazard is the chemical or perhaps the project can be designed in such a way as to separate incompatibles, such as electrical equipment and water.  Careful planning is essential to a safe laboratory! 
NOTE: For more information on engineering controls, such as fume hoods, please see the PVAMU Safety Manual on Fume Hoods.
23.11.1. Chemical Waste Disposal.  Chemical waste must be disposed of as hazardous waste.  For specific information, please see the Hazardous Waste Disposal chapter in the PVAMU Laboratory Safety Manual. (http://www.pvamu.edu/Include/EHS/Laboratory%20Safety%20Manual%202009.pdf)
23.12.1. Transporting Hazardous Materials.  The U.S. Department of Transportation regulates the shipment of hazardous materials.  Anyone who packages, receives, unpacks, signs for, or transports hazardous chemicals must be training and certified in Hazardous Materials Transportation.  Warehouse personnel, shipping and receiving clerks, truck drivers, and other employees who pack or unpack hazardous materials must receive this training as well.  
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