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INTRODUCTION (adapted from UCLA safety manual)

The purpose of this document is to acquaint personnel in the TCNJ Department of Chemistry with the specific health and safety policies, procedures and practices in the department.  Please note that certain policies are not simply those of the department, but are part of current local, state, and federal worker safety and environmental laws.

Also provided to incoming personnel of the department is a copy of the American
Chemical Society publication, Safety in Academic Chemistry Laboratories.  This information should be used in conjunction with departmental documents, which generally addresses issues more specific to the SCC building, TCNJ laboratories, and departmental policies on undergraduate research.

The document presented here and the ACS publication described are to be used in conjunction with TCNJ’s Chemical Hygiene Plan.  The information presented here should not be considered to be all-inclusive but rather an overview of the large field of chemical health and safety. It is required that the departmental personnel familiarize themselves with this information before working in any chemistry lab at TCNJ.  Questions regarding the TCNJ Chemical Hygiene Plan document or any health and safety matter should be addressed to the Office of Occupational Safety & Environmental Services, Administrative Services Building, Room 104 (609-771-2881).

This manual is not intended to supersede the policies or regulations of The College of New Jersey but is intended as a supplement to be used in conjunction with those policies. 



EMERGENCY TELEPHONE NUMBERS

	In case any emergency, dial:
	911

	Campus Police Services:
	ext. 2167 (317-771-2167)

	Campus Health Services:
	ext. 3170 (317-771-3170)

	Chemical Spills/waste disposal:
	Occupational Safety and Environmental Services, Amanda  Radosti, ext. 2881

	Chemistry Main Office:
	ext. 2434 (317-771-2434)



Additional contact information:

	Campus Services:
	ext. 2353

	Campus infirmary
	ext. 2483

	Poison control hotline:
	8-1-800-222-1222

	NJ Dept. of Environmental Protection:
	8-1-877-927-6337

	Emergency Chemical Information (Chemtrec):
	8-1-800-424-9300



In the event of an emergency, be prepared to provide the following information:

1. Who is calling?
2. The exact location of the emergency
3. The nature of the emergency (you may be asked to estimate the amount of exposure and whether anything has been done to abate the emergency)

Emergencies should be communicated to the safety coordinator and safety chair immediately. 


SAFETY ORGANIZATIONAL CHART

Department Chair: The Chair has ultimate responsibility for safety in the chemistry department. The Chair appoints the appropriate committees, provides support for safety equipment and enforces compliance within the department.

Safety Coordinator: The safety coordinator will be responsible for administering the safety education program, providing the necessary materials for operation of the program.  Ideally, the safety coordinator should be staff member who is member of the operations and/or TCNJ safety committees.  The coordinator, along with the Chair, will be oversee record keeping and facility changes required for compliance with safety codes.

Operations Committee: This committee will advise the Chair on items of policy. This group will work with the TCNJ Occupational Safety and Environmental Services to maintain the safety education and inspection program.

Laboratory Supervisor: Each faculty member (including adjunct faculty) is directly responsible for compliance of the members of his/her course with safety procedures. For multisection courses, the course coordinator will oversee the training of laboratory supervisors and ensure that proper safety procedures are being performed.  

Group Safety Officer:  In each faculty research group, a safety officer is to be appointed. For laboratory courses, the direct instructor is the safety officer.  Safety officers advise the laboratory supervisor and/or safety coordinator on issues required to maintain a safe lab environment, rectify deficiencies identified in safety inspections, and will also train students and new researchers in the group safety procedures. Group safety officers function as floor wardens as part of the Emergency Evacuation Plan.

Researchers and course students: Each researcher must complete the training program and comply with the safety requirements of the department.


 BUILDING EVACUATION

Laboratory supervisors and/or group safety officers must inform their students of the proper evacuation route from that classroom. In case of an emergency evacuation of the building, the group safety officer should direct the students to the proper evacuation route and make certain that all of their students leave the building. Evacuation should proceed to the courtyard of Armstrong hall, unless otherwise notified by the fire marshall.  The safety and known location of students, staff, and faculty in a fire situation is of the utmost importance. Once a fire alarm is activated, the building should be immediately evacuated using the procedures described above. 

LABORATORY SAFETY AT TCNJ (General Safety Principles and Practices, adapted from UNC safety manual)

The College of New Jersey is committed to providing a safe and healthful environment for all persons associated with the institution, including staff, students, visitors, and the community. Personnel conduct a vast array of experiments utilizing hazardous materials on the campus. Cooperation of all parties involved is required to ensure that the College conducts teaching and research safely with regard to workers, the community, and the environment.  The Office of Occupational Safety & Environmental Services has administrative responsibility for assisting laboratory personnel in developing safe work practices and for compliance with federal, State, and local regulations.  Departmental faculty and staff are responsible for creating a safe environment for TCNJ students and to train students so that they conduct themselves in a safe manner in the laboratory.  Students and those who conduct research in TCNJ labs are also part of the safety plan at TCNJ.  Safety should always the most important consideration when working in the laboratory.

SAFETY RESPONSIBILITIES (adapted from the UNC and UCLA safety manuals)

It is the responsibility of the College to provide a safe environment for its workers and students.  This includes a facility that conforms to NJ safety standards, proper and functional safety equipment within its facilities, and resources for proper training of the school’s faculty, staff, and students.

Specific Responsibilities of Occupational Safety and Environmental Services

The Office of Environment, Health & Safety is responsible for assisting departments, principal investigators, and supervisory personnel in:
· identifying safety hazards in the laboratory;
· providing technical guidance on matters of laboratory safety;
· developing and conducting training or informational programs for laboratory personnel on health and safety issues;
· developing and improving safe work practices and policies
· investigating accidents and developing corrective actions which ensure safe working conditions;
· meeting the legal requirements of governmental legislation for occupational health and safety, and waste disposal in laboratories.

Specific Responsibilities of Principal Investigator, Course or Laboratory Instructors

Principal investigators and supervisory personnel have the primary responsibility for the activities of their subordinates and for conditions in the rooms and areas under their control. It is their responsibility to:
· acquire knowledge and information needed to provide safe working conditions for all laboratory personnel;
· continually educate all laboratory personnel on the potential hazards associated with a specific task and the precautionary measures (laboratory practices, engineering controls, and personal protective equipment) appropriate for the hazards;
· monitor staff to ensure safe work practices are followed;
· determine the level of protective apparel and equipment required to adequately protect lab personnel;
· ensure self-audits for chemical hygiene, housekeeping and emergency equipment are conducted on a regular basis;
· provide lab specific written standard operating procedures (SOPs) for hazardous chemicals, equipment and processes
· advise and assist in improvement/development of safe work practices;
· investigate accidents and initiate corrective actions which ensure safe working conditions;
· implement new work practices or policies recommended by safety committees or the Office of Environment, Health & Safety;
· meet the legal requirements of governmental legislation for occupational health and safety, and waste disposal as advised by the Office of Environment, Health & Safety.

Specific Responsibilities of Laboratory Assistants and Students

It is the responsibility of all laboratory personnel
· to know the potential occupational hazards in their work areas;
· to follow safe work practices required for their job duties;
· to understand and follow the departments chemical hygiene plan;
· to develop good personal chemical hygiene habits;
· to know what to do in an emergency;
· to report unsafe conditions to the principal investigator or supervisor;
· to report all facts pertaining to exposure incidents or accidents to the principal investigator or supervisor

Lab Prep Aide Training

Training must be given to each student working as a lab prep aide. Training should be conducted by the Course Coordinator, with oversight of the safety coordinator. 

STANDARD OPERATING PROCEDURES FOR CHEMICAL HANDLING– (adapted from UNC safety handbook) 

General Safety Guidelines 

Many factors can contribute to establishing a safer laboratory environment. This Manual outline several of them. The most important of these factors is you.  Most laboratory injuries and incidents are not the result of “someone else’s actions”, although of course there will be exceptions to this statement. Most injuries and incidents involve the laboratory worker who is directly working with the safety hazard.  Therefore, the most important way for you to have a safer laboratory environment is to perform all your tasks in the safest manner possible. 

The resources in this Manual plus other guidebooks such as Safety in Academic Chemistry Laboratories (available free from the American Chemical Society at http://membership.acs.org/c/ccs/pubs/SACL_faculty.pdf) can guide you in how to do your laboratory work safely.  Please contact your supervisor if you have any questions or concerns about laboratory safety.  Having the proper attitude about safety, and taking the time to be safe are perhaps the most important guidelines to follow.

Protective Clothing and Equipment

I. Eye and Face Protection. College policy on eye protection requires students, faculty, staff, and visitors in laboratories wear eye protective devices during any experiment or laboratory procedure (regardless of anticipated eye hazards). The type of safety device required depends on the nature of the hazard and the frequency with which the wearer encounters it. There are three basic types of eye and face protection that meet the majority of University laboratory requirements: safety glasses with side shields, goggles, and face shields. Each of these meets basic eye protection standards for frontal exposure to flying particles. Laboratory supervisors must determine the appropriate level of eye protection for particular tasks, and enforce eye protection rules. 

The College is committed to a policy of providing eye and face protection devices without cost to students, employees and visitors. Eye protective devices issued to employees, students and visitors remain the property of TCNJ. Persons issued eye protective devices return it when the use of the device is no longer necessary. For students, this is normally at the end of lab period, and for employees upon termination of employment or change in duties where eye protection is no longer required.  Replacement of lost or stolen devices is the responsibility of the employee or student issued the equipment. Eye protective devices are personal items, issued for the exclusive use of each individual. Clean with soap and water and store in a clean, protected area. Thoroughly clean and disinfect all eye protective devices before issuing to another person. 

A. Safety Glasses: Ordinary prescription glasses do not provide adequate protection from injury to the eyes. Adequate eye protection requires the use of hardened-glass or plastic safety spectacles with side shields.  Safety glasses used in the laboratory must comply with the Standard for Occupational and Educational Eye and Face Protection (Z87.1) established by the American National Standards Institute. This standard specifies a minimum lens thickness of 3 mm, impact resistance requirements, passage of a flammability test, and lens-retaining frames.

Safety spectacles with side shields, bendable temples, and universal nose bridges are available in several lens diameters. Prescription safety spectacles are recommended for employees wearing glasses. 

Wear chemical splash goggles or full-face shields when significant liquid splash hazards exist. The side shields on safety glasses offer some protection from objects approaching from the side, but do not provide adequate splash protection.

B. Goggles: Goggles provide a tighter face seal than safety glasses.  Wear them when there is a hazard from splashing chemicals or flying particles. For example, wear goggles when using glassware under reduced or elevated pressure, or using glass apparatus in combustion or other high temperature operations. Impact-protection goggles have perforated sides to provide ventilation and reduce fogging of the lens, but do not offer full protection against chemical splashes. Use chemical goggles with splash-proof sides for protection from harmful chemical splash. There are also specific goggles and masks for glassblowing and intense light sources such as welding or lasers. For questions about laser safety, including eye protection, refer to the section on laser safety, below. 

C. Contact Lenses: The National Society to Prevent Blindness points out that contact lenses do not provide adequate eye protection for hazardous operations and must be worn in conjunction with approved safety eyewear. The College permits the wearing of contact lenses in laboratories, only if the wearer has other forms of eye protection mentioned above. 

II. Use of Gloves: Wear proper protective gloves for potential contact with corrosive or toxic materials, materials of unknown toxicity, sharp edged objects, and very hot or cold materials.  Select gloves based on the material handled, the particular hazard involved, and their suitability for the operation conducted.  Chemicals eventually permeate all glove materials.  However, gloves are safe for limited periods if one knows the specific use and glove characteristics (such as thickness and permeation rate and time). Common glove materials include neoprene, polyvinyl chloride, nitrile, butyl, and natural rubbers (latex).  These materials differ in their resistance to various substances (see Appendix).  Consider double gloving (the wearing of two gloves on each hand) when handling highly toxic or carcinogenic materials. Before each use, inspect gloves for discoloration, punctures, and tears. Before removal, wash gloves if the material is impermeable to water. Dispose single-use gloves after they are contaminated, or after you have removed them.  Do not reuse single-use disposable gloves.   Always store gloves properly (e.g. away from windows, transilluminators, etc.), since some glove materials are susceptible to ultraviolet damage.  You can dispose gloves in the regular trash if they are not contaminated with pathogens, radionuclides, highly toxic chemicals, or select carcinogens.  For gloves contaminated with these substances, dispose in the properly segregated waste stream.  Do not dispose of contaminated gloves in a manner that could expose other personnel.

While it is important to wear gloves while performing laboratory manipulation of potentially hazardous materials, it is equally important to remove gloves before contacting “clean” areas such as food area surfaces, or common equipment such as telephones, computer keyboards, and photocopiers.  Do not wear gloves outside the laboratory, as you could possibly contaminate surfaces you touch such as doorknobs, elevator buttons, or restroom fixtures. Remove your gloves even if you believe they are non-contaminated, as others do not know if you might have handled hazardous materials with your gloved hand(s).  Use secondary containment for items that you must transport from your lab but do not want to touch with bare hands.

Wear sturdier gloves such as leather for handling broken glassware, inserting glass tubes into rubber stoppers, and similar operations where you do not need protection from chemicals. Use insulated gloves when working at temperature extremes. Do not use gloves containing asbestos, a regulated carcinogen under OSHA. Contact EHS for disposal of any asbestos containing gloves. The laboratory supervisor must determine the need for specialized hand protection in any operation, and ensure that needed protection is available. 

Do not wear woven gloves while working with cryogens as the liquid may work its way through the glove to your hand. Use gloves specifically designed for work with cryogens. Gloves worn for working with elevated temperatures may not be appropriate for working with extremely low temperature liquids.

III. Use of Chemical Fume Hoods: Fume hoods capture, contain, and expel emissions generated by chemicals. In general, it is a good idea to conduct all laboratory chemical experiments in a fume hood. Before using the hood make sure that the main switch is on and the hood monitor gauge light is green (a red light with a constant tone indicates that there is a problem with air flow and the hood sash needs to be adjusted to an optimal level).  In using a hood it is suggested that the work be kept at least six inches beyond the sash of the hood. Keep the sash line between you and the apparatus and it is recommended that the sash be pulled down so that there is a solid barrier between you and the chemical experiment. Make sure that equipment, heating mantels, or laboratory kits are not pushed all the way back to the back of the hood. This situation will hinder the flow of the more dense vapors from being expelled from the hood. Air is removed from the hoods at the rear of the hood from the openings at the bottom, center, and top. Do not use the laboratory fume hoods as a chemical storage cabinet. If a hood contains a large quantity of bottled chemicals, it is time to do some housekeeping and return the chemicals to the chemical storeroom or the hazardous waste storage, whichever is appropriate. Make sure that the sash of the hood is not raised above the label on the front of the hood. If the sash is raised higher there may be more turbulence and the face velocity may be insufficient for proper exhaust. Problems with hood monitors or face velocities should be reported immediately to Mr. Leon Duminiak. The fume hoods face velocities are checked on a regular basis by Facilities. Any hood that is not functioning properly should be tagged as unsuitable for use and no one should use this hood until it has been repaired.

Chemical Demonstrations in Lecture Rooms

All proper safety practices must be evident in any classroom demonstration (gloves, goggles, shields etc). Only demonstrations which do not form toxic or noxious vapors or dust may be 
conducted in lecture rooms. 

CHEMICAL TRANSPORT, LABELLING, AND INFORMATION

Receipt, Check-In, and Delivery/Transportation of Hazardous Materials or Chemicals

All incoming containers of chemicals should be given an indelible, corrosion-resistant date of arrival on the container.  Chemicals should be properly inventoried and appropriate safety sheets should be placed in the departmental MSDS catalog located in the chemistry main stockroom.

All personnel transporting chemicals through public spaces such as corridors or elevators must
follow these procedures to avoid spills and ensure the safety of others.

· Individuals transporting chemicals through public spaces must be familiar with the material’s hazards and know what to do in the event of a release or spill. Material Safety Data Sheets (MSDS’s) are a good source for this information. Materials that are unstable, explosive, or extremely or acutely hazardous should not be moved without first contacting the group safety officer.
· • Hazardous chemicals must be attended to at all times while being transported. Never leave chemicals unattended in public spaces.
· Wear appropriate Personal Protective Equipment (PPE) during transport (note that it is not appropriate to wear gloves in public spaces).
· Chemicals must be transported in break-resistant or approved secondary containers that are capable of containing all materials in the event of breakage or spill. Approved secondary containers are defined as commercially available bottle carriers made of rubber, metal, or plastic, with carrying handle(s). Another acceptable secondary containment is a cart with leak resistant lips on all four sides. If using a cart without leak resistant lips, the chemicals should be placed in plastic bins or shipping boxes with padded packing material.
· When transporting compressed gas cylinders, the cylinder must be strapped in a suitable hand truck and the valve must be protected with a cover cap.
· Do not carry containers by hand. Use bottle carriers or carts with secondary containment.  Sturdy carts with secondary containment should be used for transporting multiple, large, or heavy containers.
· The elevator should be used for moving chemicals between floors. Stairs should be used only if elevators are not available.
· Chemical inventories should be updated to reflect the relocation of chemicals.

MSDS and other Chemical Information

A. Material Safety Data Sheet. Material Safety Data Sheets (MSDS) for those chemicals used routinely must be available to all lab personnel at all times. One should consult the MSDS when using a compound for the first time. The College permits electronic access and storage of MSDS, but there must be no barrier to access when an MSDS is needed.  Copies of MSDS sheets for all chemicals present in the TCNJ Chemistry Department are located in the Chemistry stockroom.

B. Chemical Labeling. All containers containing hazardous materials must be properly labeled. The following points are requirements and guidelines for proper labeling:

· Ensure that are chemical containers have a legible label.
· If a new chemical is received, place the MSDS in the stockroom files.
· If the composition of the chemical is unknown assume it is hazardous.
· If a chemical is produced for someone outside the lab, you must comply with the provisions of 29 CFR 1910.1200, including preparation of an MSDS.
· Clearly spell out the name of the chemical on the label any time you transfer substances from an original container to another, or when synthesizing new substances. Do not use molecular formulas as the only means of identifications. For example do not write H2SO4 only on a label to identify the contents as sulfuric acid. The label must read “Sulfuric Acid.”
· In the case of buffers, it is acceptable to label the contents as “Buffer Solution” and include the type of buffer in its abbreviated form.

C. Access to MSDS. Access to Material Safety Data Sheets is available electronically and is sent along with new chemicals. If you did not receive an MSDS you should contact the manufacturer.

PROPER STORAGE OF CHEMICALS IN LABORATORIES– (adapted from UNC safety manual)

The Chemistry Stockroom

The department maintains a centralized Chemical Storage Area that is a repository for instructional and core chemicals that are used in courses and research.  Students are not allowed access to the chemical storage area unless they are under the immediate supervision of the Laboratory/ Stockroom Coordinator (Ms. Pamela Schmierer), the Department Chair, or Faculty member. The storage room maintains chemicals for a maximum time frame of five years, unless there is an anticipated use of it beyond this date. The chemical storage area is under the directions of Ms. Pamela Schmierer and is inspected once every six months. Ms. Pam Schmierer should be notified when chemicals are removed or returned to the Chemical Storage area. A chemical inventory is available permitting more accurate tracking of materials within the building.

The following sections instructs users on interpret the labels on chemical containers, and how to safely store chemicals in the lab in such a way as to minimize incompatible chemical reactions, spillage, breaking, or waste due to expiration.

A. Inspection: The chemistry department stockroom is responsible to maintain a chemical inventory. Chemicals should be stored by hazard class and each storage area should be inspected annually for old or uneeded items. Chemicals in poor condition should not be stored in your lab.

B. Proper Sealing of Chemical Containers: To prevent leakage, odors, or reaction with air, tightly seal all containers of highly toxic, volatile, carcinogenic, or reactive chemicals. An exception can be made for freshly-prepared mixtures, which may generate gas pressure. Be sure to keep the quantity of accumulated chemicals in the lab at a minimum to reduce the risk of exposures, fires, and waste disposal problems. The cost for waste disposal is significant, so avoid placing non-hazardous materials into waste containers for disposal.  Always consult with the TCNJ chemistry stockroom if you have questions about waste disposal.
 
C. Storage Symbols: Most chemical manufacturers include chemical storage symbols on their labels. Picture glyphs are used along with the National Fire Protection Association (NFPA 704) diamond symbol or the Hazardous Materials Identification System (HMIS) colored rectangle. 

D. Color Codes: Chemical manufacturers also indicate health, physical, and chemical hazards with color codes. Store chemicals that have the same color label together, and separate from the other colors. Unfortunately, not all companies utilize the same color scheme.

Red:					Fire Hazard/Flammable
White:					Contact hazard and/or corrosive (acid/base)
Blue:					Health hazard and/or Toxic or Poisonous
Yellow:					Reactivity Hazard and/or Oxidizers
Green, grey, or orange:			Moderate or slight hazard
Striped or “Stop”:			Exceptions within the same color code labels
(example – yellow label chemicals are stored apart from yellow strip label chemicals)

E. Chemical Storage Locations: Incompatible materials should be stored completely separate from on another to prevent mixing in the event of an accident. If space is limited use secondary containers to separate chemicals to reduce the chance that incompatible materials will contact each other. Do not store chemicals in the hoods as this may impede airflow and reduce the effectiveness of the hood. Store flammable solvent that require storage at reduced temperatures in refrigerators or freezers designed for the storage of flammable liquids. Apply signage to the doors of chemical refrigerators stating: “NO FOOD, BEVERAGE, OR ICE FOR HUMAN CONSUMPTION.” Fire protection regulations limit the amount of flammable and combustible liquids to 10 gallons in open storage, 25 gallons in “safety cans” and 60 gallons in “flammable liquid storage cabinets” per laboratory room. Store chemicals in laboratory cabinets. Do not store chemicals near or under sick where there may be exposure to water. Store air and water reactive, toxic, and malodorous chemicals in dessicators.

F. Storage by Compatibility Group: Store chemicals in the lab according to their compatibility groups, not alphabetically.

Group A – Acids, Inorganics
Store large bottles of acids in cabinets under lab benches or low shelves. Place acids in a plastic bin for secondary containment in case of breakage. Separate inorganic and oxidizing acids from organics and other combustible materials. Store acids separate from bases and other reduing agents. Glacial acetic acid should be stored with flammable and combustible materials.

Group B – Bases
Separate bases from acids and oxidizers on shelves near the floor. The preferred storage container for inorganic hydroxides is polyethylene instead of glass. Place bottles into secondary containment.

Group C – Organics
Segregate organics from inorganics. Organics and inorganics with NFPA 704 or HMIS reactive rating of two or less may be stored together. Store chemicals with reactive hazard levels of three and four separately.

Group D – Flammable and Combustible Organic Liquids
Store flammable and combustible materials away from sources of ignition such as heat, sparks, or open flames. Segregate organics from oxidizers. Be sure to follow flammable chemical limits described above.

Group E – Inorganic Oxidizers and Salts
Store inorganic oxidizers in a cool, dry place away from combustible materials. Inorganic salts may also be stored in the group. Store ammonium nitrate separately.

Group F – Organic Peroxides and Explosives
Peroxides contain reactive oxygen-oxygen bonds (R-O-O-R). They are shock and heat sensitive and decompose upon prolonged storage. Store shock and heat sensitive chemicals in a dedicated cabinet. Some non-peroxide chemicals (eg diethyl ether, tetrahydrofuran) can readily form shock sensitive, explosive peroxides when stored in the presence of oxygen.   

Group G – Reactives
Water reactives. Store water reactives in a dry, cool place protected from water sources. Store alkali metal under oil or in a glovebox. A Class D fire extinguisher should be available in case of fire. For added precaution, store containers in secondary containers filled with sand.
Pyrophorics. Store pyrophorics in a cool, dry place. Store white or yellow phosphorus under water in glass-stoppered bottles inside a metal can for protection.

Group H – Cyanides and Sulfides
Cyanides and sulfides react with acids to release highly toxic gases. They MUST be isolated from acids and oxidizers.

Group I – Carcinogenic and Highly Toxic Chemicals
Provide a designated area for highly toxic and carcinogenic chemicals (by law it must be a lockable storage cabinet). Use unbreakable and chemically resistant secondary containers. Post a sign on the cabinet stating “HIGHLY TOXIC CHEMICALS” or “CANCER-SUSPECT AGENT.” 




SAFE HANDLING OF CHEMICALS– (adapted from UNC safety manual)

This section discusses the major routes of exposure to chemical substances during laboratory work, and several safe handling practices that can minimize your risk while working with chemical substances.

Introduction 
 
All chemicals can have toxic effects at some dose level and particular route(s) of exposure.  It is 
therefore wise to minimize exposure to chemicals.  Chemicals can have local or systemic effects.  
Local toxicity refers to the direct action of chemicals at the point of contact.  Systemic toxicity 
occurs when the chemical agent is absorbed into the bloodstream and distributed throughout the 
body, affecting one or more organs.  Health effects can be acute or chronic.  Acute effects last for a relatively short time and then disappear.  Chronic effects are not reversible. 
 
Do not confuse acute and chronic exposure with acute and chronic effects.  Acute exposures to 
chemicals are for short periods.  Chronic health effects can develop from acute exposures depending on the properties and amount of the chemical.  Acute or chronic adverse health effects can also occur with chronic (repeated) exposure to chemicals, even at low concentrations. 

Routes of Exposure 
 
A. Dermal Contact:  Skin contact is one of the most common chemical exposure routes in 
laboratory settings.  Spills and splashes can result in overt skin contamination.  In addition, 
laboratory personnel may unknowingly contaminate themselves when they touch work surfaces, 
glassware, or equipment contaminated during experiments.  A common result of skin contact is 
localized irritation or dermatitis.  However, a number of materials are absorbed through the skin 
to produce systemic poisoning.  The main portals of entry for chemicals through the skin are the 
hair follicles, sebaceous glands, sweat glands, and cuts or abrasions of the outer layers of the 
skin.  The follicles and the glands contain blood vessels, which facilitate the absorption of 
chemicals into the body.  Chemicals can also enter the body when contaminated hands touch the 
mouth, nose, eyes, sores or cuts. 

B. Inhalation:  Inhalation of toxic vapors, mists, gases, or dusts can produce poisoning by 
absorption through the mucous membrane of the mouth, throat and lungs, and can seriously 
damage these tissues by local action.  Inhaled gases or vapors may pass rapidly through the 
capillaries of the lungs and enter the circulatory system.  The degree of injury from inhalation of 
toxic substances depends on the material’s toxicity, solubility in tissue fluids, concentration, and 
the duration of exposure. 
 
Although inhalation hazards are more often associated with gases and volatile chemicals, both 
solids and non-volatile liquids can also present an inhalation hazard for laboratory personnel.  
Laboratory chemicals in the form of dusts and particulates can become airborne when 
transferred from one container to another.  Grinding and crushing procedures can also produce 
aerosols.  Splashes created from spills and vigorous shaking and mixing form aerosols.  Many of 
these generated particulates do not settle out but remain suspended in the air and travel along air 
currents in the room.  Some of these particulates can be inhaled and deposit in the respiratory 
tract.  For many operations, you might not recognize that aerosols are present and a hazardous 
situation exists.  All laboratory operations involving an open vessel will result in aerosol release. 
Such operations include weighing, stirring, pouring, pipetting, injections with a needle and 
syringe, handling animals, and removing caps and stoppers.  As an alert laboratory person, take 
care not to create aerosols. 
 
C. Ingestion:  Ingestion of toxic materials in the laboratory can occur when contaminated hands 
come in contact with the mouth, or with food items.  The laboratory environment can 
contaminate food items and utensils.  Do not mouth pipette, as this can result in aspiration of 
toxic materials. 

D. Injection:  Accidents involving needles and syringes can result in injection of toxic and/or 
infectious materials through the skin.  Needles and syringes are among the most hazardous items 
used in the laboratory, especially when combined with the task of inoculating an uncooperative 
animal.  Containers of toxic chemicals may break, resulting in hazard from contact with  contaminated broken glass. 
 
E. Ocular exposure:  The eyes are of particular concern, due to their sensitivity to irritants.  Ocular exposure can occur via splash, or rubbing eyes with contaminated hands.  Few substances are innocuous with eye contact, and several can cause burns and loss of vision.  The eyes have many blood vessels, and rapidly absorb many chemicals.  For more information, refer to the eye 
protection policy section. 
  
Safe Handling Practices for Chemical Substances 
 
I. Access Control:  Instructors and staff must control access to laboratories that contain 
chemicals.  Keep the laboratory door closed while experiments are in progress.  This practice not 
only protects persons who might otherwise enter the laboratory, it reduces interruptions to 
laboratory staff that could lead to accidents.  Laboratory hoods work best, and offer the most 
worker protection, when the doors to the laboratory are closed. 
 
B. Personal Practices:  Wash your hands immediately after completion of any procedure involving chemicals, and when leaving the laboratory.  Soap must be in liquid form, with a pump 
dispenser.  Avoid bar soap and liquid soap bottles that you must 
invert and squeeze. 

In laboratories where toxic materials are used, do not eat, drink, smoke, chew gum, apply 
cosmetics, or store utensils, food, and food containers, unless your laboratory has an authorized 
and clearly marked food item area. In some laboratories, it might not be possible to establish a food item area due to the lack of adequate containment of volatile or toxic substances.  If your laboratory has a food item area, make sure no chemicals, procedures, or laboratory equipment end up in the area.  Remove gloves or other personal protective equipment that could introduce contamination to the food item area.                  
 
Use mechanical pipetting aids for all pipetting procedures.  NEVER MOUTH PIPETTE. 
 
C. Minimizing Aerosols:  Since a procedure with an open vessel of liquids or powders generates 
aerosols, you should develop techniques that will minimize the creation of aerosols.  Such 
techniques might include discharging liquids from pipettes as close as possible to the fluid level 
of the receiving vessel, or allowing the contents to run down the wall of the receiving vessel.  
Dropping the contents from a height generates more aerosols.  
 
Also, avoid rapid mixing of liquids with pipettes by alternate suction and expulsion, or forcibly 
expelling material from a pipette.  Take extra care when discarding contaminated gloves or 
plastic-backed absorbent paper used to cover the work surface, to avoid aerosolizing 
contaminants. 

D. Use of Laboratory Hoods and Biological Safety Cabinets:  When used properly, laboratory 
hoods and biological safety cabinets are among the most effective means for controlling 
exposures to toxic chemicals, since they move substances away from you before they can reach 
your breathing zone.

SAFE HANDLING OF BIOLOGICAL HAZARDS– (adapted from UNC and Princeton U. Safety handbooks)

Activities specifically addressed in this section are those involving:
· work with recombinant DNA, various bacterial, fungal, and parasitic agents,  and live viruses. 
· Receipt, handling, and disposal of biological materials. 

This manual does not address issues of radiation, work with research animals, or work with infectious agents, including human blood and tissues.  Each of these require specialized training and authorization.  Guidelines developed by the National Institutes of Health (NIH) and the Centers for Disease Control and Prevention (CDC) form the basis for the biosafety practices included herein.

Biohazardous agents are infectious microorganisms, or their toxins, which cause or may cause human disease.  The Principal Investigator is responsible for registering the human and animal pathogens used in his/her research and teaching laboratories with EHS.  The Principal Investigator is responsible for assessing the risk for the agents used in the laboratory and for selecting appropriate safeguards.  School policy requires Principal Investigators comply with the National Institutes of Health "Guidelines for Research involving Recombinant DNA Molecules", regardless of the funding source supporting that research. Any work with recombinant DNA must be documented and submitted for IBC approval.

A. Handling and disposal of biohazardous waste: Procedures are regulated and monitored by the NJ Department of Environmental Protection under the Regulated Medical Waste rules found in the NJ Administrative Code at 7:26-3A. Oversight of TCNJ’s biological safety procedures is provided by the Institutional Biosafety Committee (IBC).

The most common means of exposure can be essentially eliminated as occupational hazards by following these seven basic rules of biosafety.

1. Do not mouth pipette.
2. Manipulate infectious fluids carefully to avoid spills and the production of aerosols and droplets.
3. Restrict the use of needles and syringes to those procedure for which there are no alternatives; use needles, syringes, and other “sharps” carefully to avoid self-inoculation; and dispose of “sharps” in leak and punctureresistance containers
4. Use protective laboratory coat and gloves
5. Wash hands following all laboratory activities, following contact with infectious materials.
6. Decontaminate work surfaces before and after use, and immediately after spills.

B. Waste Disposal: All microbiological waste should be treated by steam sterilization or chemical (bleach or ethanol) treatment.   Ethidium bromide waste should be placed in separate, properly labeled containers for disposal.  Any cellular materials should be chemically inactivated by bleach or ethanol treatment before disposal.

C. Biological aerosols: Certain laboratory techniques may produce aerosols, which can contain hazardous research materials, such as infectious agents that laboratory workers could inhale.  Biological safety cabinets should be used to prevent exposure of laboratory personnel and contamination of the general environment. Some biological safety cabinets also provide a clean work environment to protect cell cultures or sterile apparatus.   Any laminar flow hood or biological safety cabinet (BSC) is only a supplement to good microbiological techniques, not a replacement. If users do not properly understand or operate cabinets, they will not maintain an adequate protective barrier between the operator and the experiment. Listed below are procedures for proper use of BSCs:
 
1. Turn the cabinet fan and the fluorescent light on. Turn off the UV light. 
2. Wipe the work surface with 70% ethanol or other appropriate disinfectant. Let the unit run for 5 -10 minutes to clean itself before beginning work. 
3. Plan the work operation in advance. Place everything needed for the complete procedure in the cabinet before starting. Nothing should pass through the air barrier, either in or out, until the procedure is complete. Arrange materials in a logical manner such that clean and contaminated materials are segregated. Remove from the cabinet all materials or equipment not necessary for the particular procedure. 
4. Avoid placing materials on the air intake grille, at the front of cabinet as this disrupts the protective air barrier. 
5. Keep equipment at least four inches (10 cm) inside the cabinet work area. Perform manipulations of hazardous materials as far back in the work area as possible. 
6. After the procedure is completed, decontaminate all equipment in direct contact with the research agent with an appropriate disinfectant. Run the cabinet at least three minutes with no activity to purge airborne contaminants from the work area. 
7. After removal of all materials and equipment, wipe the work surface with 70% ethanol or other appropriate disinfectant. Clean any spilled culture media that may support fungal growth and cause contamination in subsequent experiments. 
8. Turn off the cabinet fan. Some researchers prefer to let the cabinet run continuously. You may turn on the UV light if the BSC is so equipped and there are barriers in place to prevent inadvertent UV exposure to other lab personnel. 

A more detailed description of biosafety procedures can be found at the Centers for Disease Control (http://www.cdc.gov/biosafety/publications/bmbl5/index.htm).

CHEMICAL WASTE GUIDELINES

Chemical waste produced in the laboratory posses both a health and environmental concern.  Chemicals and materials that have been in direct contact with certain chemicals must be discarded properly.  Chemical waste must be placed in an appropriately labeled waste container. BE SURE TO READ THE LABEL ON THE WASTE CONTAINER TO INSURE THAT ONLY THE CHEMICALS LISTED ON THE LABEL ENTER THAT WASTE CONTAINER. Broken glass and syringes should be placed in the broken glass container. Waste paper, towels, and other trash should be discarded in waste baskets.  Under no circumstances should food and beverage waste be placed in laboratory trash baskets.

Chemicals and Waste in the Teaching Laboratories

Chemicals found in teaching laboratories should be in quantities that are required for the experiments to be conducted that week. The largest container of chemical that is acceptable in the teaching laboratories is a 1 liter container. Bulk or excess chemicals cannot be stored in the laboratory. These chemicals should be stored in the chemical stockroom or in the preparation laboratories. Chemicals stored in the preparation labs should be no more that necessary to prepare chemicals to be used in the laboratory for that semester. 

Waste solvents and solids must be collected in appropriately labeled containers and segregated based on reactivity.  Halogenated solvents should be segregated from non-halogenated solvents. Each waste container must have a label that indicates the following information:

1. Chemistry lab course Number
2. Experiment name or number
3. Correct name of all chemicals that can safely be placed in the container
a. The maximum container size for liquid organic waste is four liters (ca. 1 gallon).
b. The maximum container size for water soluble waste is six liters (ca. 1.5 gallons).
c. The maximum container size for solid  waste is 1 liter.
d. When an experiment is complete the reagent chemicals and the waste for that experiment are to be picked up and stored in the proper areas. Then and only then are the new chemicals and new waste containers to be put out for the next experiment. This procedure will eliminate the possibility of mixing chemicals that are not compatible in the same waste container. Waste chemicals should to be reviewed and inventoried by the Course Coordinator.  When necessary, the Course Coordinator make arrangements with Ms. Schmierer for proper waste disposal.

Chemicals and Waste in Research Laboratories

Chemicals found in research laboratories should be kept to a minimum and stored according to the guildelines outlined in the chemical storage section of this manual.  The largest container of chemical that is acceptable in the research laboratories is a 4 liter container. Bulk or excess chemicals cannot be stored in the laboratory. These chemicals should be stored in the chemical stockroom or in an adjacent preparation laboratory. 

Waste solvents and solids must be collected in appropriately labeled containers and segregated based on reactivity.  Halogenated solvents should be segregated from non-halogenated solvents.  Follow the guildelines for waste segregation and handling as described in section “chemicals and waste in teaching laboratories” section of this manual.

CHEMICAL SPILL PROCEDURES

A. Typical Spills.  Chemical spills are to be cleaned up immediately using the proper procedure. Safety goggles, chemically resistant gloves, and a lab coat should be worn during a spill clean up. If more than 0.5 liter of chemical are spilled or if the chemical is toxic or vapors are filling the room (even if only a small amount of the chemical has been spilled out in the lab proper) the laboratory shall be evacuated immediately. The Department Chair (2434) and Campus Police (2171) shall be notified.

Spilled liquid acids, bases, and organic solvents – Small spills can be cleaned with absorbant paper.  Acid and base spill must also be neutralized.  For volatile solvent spills, the used absorbant paper is best placed in a chemical hood and allowed to evaporate. For non-volatile materials, used absorbant should be placed in an appropriate waste container (e.g., plastic bag or plastic drum) and labeled as described in the waste handling section of the handbook. The Laboratory Coordinator should be notified immediately for proper waste disposal.

B. Spilled solids - These spills can normally be swept into a dust pan and then placed into a suitable container for disposal. Be careful of chemicals that produce fine particles that can be inhaled. A dust mask is appropriate for use in this case.

C. Significant Spills. Larger spills should be handled by authorized personel only.  Spill kits (Acid Spill Clean-up Kit, Neutrasorb Acid Neutralizer, Neutracit-2 Caustic Neutralizer, and Solusorb Solvent Adsorbent) can be found in C-120 and are to be used in adsorbing >0.5 liter of material.  In the event of a large spill, contact the lab safety coordinator, department chair, and campus police immediately.  If possible, turn on all hoods in the affected area to “purge” before evacuating the area. Turning on the hoods also will close the return air damper to that room which will prevent contamination of other parts of the building. After the spill has been cleaned up and the air quality of the lab has returned to normal, the laboratory may be reoccupied.. 

D. Mercury spills. Mercury spill should be handled by authorized personnel only.  For small spills such as a broken thermometer wear polyvinyl chloride gloves, lab coat, and safety goggles during spill cleanup. Obtain a mercury suction pump and other supplies as needed from Ms. Schmierer (C-120) and collect the mercury. Return the supplies and mercury suction pump to Room C-120. Any contaminated materials are to be placed in a plastic bag, tied, and labeled for proper waste disposal.


APPENDICES

PROCEDURES FOR TOXIC CHEMICALS– (adapted from the UNC Safety manual)

Overview:  Work with highly toxic chemicals or select carcinogens require special containment practices.  Highly toxic compounds have the ability to cause harmful effects, which can be local or systemic, after a single exposure.  Among the most useful parameters for assessing the risk of acute toxicity of a chemical are its LD50 and LC50 values, the mean lethal dose or lethal concentration causing death in experimental animals.  Per the Health Hazards Definitions of the OSHA Hazard Communication Standard, a substance is highly toxic if: 
 
• the oral LD50 for albino rats is less than 50 mg/kg or 
• the topical LD50 for albino rabbits is less than 200 mg/kg or 
• the LC50 in albino rats is less than 200 ppm for one hour.   
 
Examples of highly toxic substances include hydrogen cyanide, osmium tetroxide, phosgene, 
sodium azide, and tetrodotoxin. 

A select carcinogen is a chemical agent that causes a malignant disease or statistically increases 
the risk of cancer, whether by initiation or promotion. 

Some carcinogens are common materials used in many laboratories, such as acrylamide, 
chloroform, carbon tetrachloride, benzene, hydrazine, and thiourea.  More than two-thousand 
substances exhibit some evidence for carcinogenicity.  Many of these also warrant careful planning and control procedures. 
 
Working Quantities:  Keep quantities of highly toxic chemicals, reproductive toxins, and select carcinogens in the work area to a minimum.  Quantities should not normally exceed the amounts required for use in one week.  Use appropriate labels for storage vessels containing working 
quantities of highly toxic chemicals or select carcinogens. 
 
Laboratory Transport: Place storage vessels containing highly toxic chemicals, reproductive toxins, and select carcinogens in an unbreakable outer container before transporting them from storage areas to laboratory work areas.  Place contaminated materials to transfer from work areas to disposal areas in a closed plastic bag or other suitable impermeable and sealed primary container, and place the primary container in a durable outer container before transporting.  Label the outer container with both the name of the substance and the word "toxic" or "carcinogen". 
 
Decontamination: Highly toxic chemicals and select carcinogens that have spilled out of a primary container to create a hazard must be inactivated in situ or absorbed by appropriate means for subsequent disposal.  Contaminated materials require decontamination by procedures that decompose the chemical, or removal for subsequent disposal. 


HIGHLY TOXIC CHEMICALS LIST 
 
 The OSHA Hazard Communication Standard, 29 CFR 1910.1200, Appendix A, classifies 
chemicals as “Highly Toxic”, if a chemical possess at least one of these three characteristics: 
 
· LD50 equal or less than 50 mg/kg (oral, albino rat) 
· LD50 equal or less than 200 mg/kg (topical for 24 hours, albino rabbit) 
· LC50 equal or less than 200 ppm, or 2 mg/L (continuous inhalation for one hour, albino rat) 
 
This attempt to identify and list the highly toxic chemicals that one could use in a College 
setting should NOT be considered exhaustive, and a chemical's absence from this list does not 
necessarily mean that it is not highly toxic.  Check the chemical’s Material Safety Data Sheet. 
 
Chemical Name; Alternate Names and (CAS#) 
Abrin Toxalbumin; Rosary Pea (1393-62-0) 
Acrolein; 2-Propen-1-one (107-02-8) 
Acrylonitrile; 2-Propenenitrile; Cyanoethylene (107-13-1) 
Actinomycin; Actinomycin C; Oncostatin (1402-38-6) 
Actinomycin D; Oncostatin K (50-76-0) 
Activated Factor X; Factor X; Activating Enzyme from Russell's Viper Venom (9002-05-5) 
Aflatoxin B1 (1402-68-2) 
Aldicarb; Propanal, 2-methyl-2-(methylthio)-, O-((methylamino)carbonyl)oxime (116-06-3) 
Aldrin (309-00-2) 
Allyl iodide; 3-Iodopropene, (556-56-9) 
Amanitine; alpha-Amatoxin, (23109-05-9) 
Aminopterin; 4-Aminofolic Acid (54-62-6) 
Aminopyridine; 3-Aminopyridine; m-Aminopyridine (462-08-8) 
Aminopyridine, 4-Aminopyridine, p-Aminopyridine (504-24-5) 
Amiton (78-53-5) 
Amiton Oxalate; Tetram Monooxalate (3734-97-2) 
Amphetamine Sulfate; d-Benzedrine Sulfate (51-63-8) 
Amphetamine; d-Amphetamine; (+)-Amphetamine (51-64-9) 
Antimony Hydride; Stibine (7803-52-3) 
Antimycin A; Virosin (1397-94-0) 
Arsenic Acid; Orthoarsenic Acid (7778-39-4) 
Arsenic(III) Chloride; Arsenic Trichloride (7784-34-1) 
Arsenic(III) Fluoride; Arsenic Trifluoride (7784-35-2) 
Arsenic(III) Oxide; Arsenic Trioxide; Arsenious Oxide (1327-53-3) 
Arsenic(III) Sulfide; Arsenic Trisulfide (1303-33-9) 
Arsenic(V) Oxide; Arsenic Pentoxide (1303-28-2) 
Arsenic(V) Sulfide; Arsenic Pentasulfide (1303-34-0) 
Arsine; Hydrogen Arsenide (7784-42-1) 
Azinphos-Methyl; Guthion (86-50-0) 
Beryllium (powdered) (7440-41-7) 
Beryllium Sulfate; Tetrahydrate Sulfuric acid; beryllium salt (1:1), tetrahydrate (7787-56-6) 
Bidrin Dipadrin; Dicrotphos (141-66-2) 
Bis(2-chloroethyl)-N-nitrosourea, N,N'- BCNU; Carmustin (154-93-8) 
Bis(chloromethyl) Ether; BCME (542-88-1) 
Bis(dimethylamido)fluorophosphates; Dimefox (115-26-4) 
Boron Tribromide; Boron Bromide (10294-33-4) 
Boron Trichloride; Boron Chloride (10294-34-5) 
Boron Trifluoride; Boron Fluoride (7637-07-2) 
Botulinum Toxin B; Botulinum Toxin E (93384-44-2) 
Bromadiolone; Bromatrol (28772-56-7) 
Bungarotoxin; b-Butyronitrile Cyanopropane; (109-74-0) 
Calcium Arsenate; Arsenic Acid, Calcium Salt (7778-44-1) 
Calcium Cyanide; Calcid; Cyanogas (592-01-8) 
Capsaicin 6-Nonenamide; 8-methyl-N-vanillyl-, (E)- (404-86-4) 
Carbachol Chloride; Doryl (51-83-2) 
Carbofuran; Yaltox (1563-66-2) 
Carbonyl Cyanide m-Chlorophenylhydrazone; Carbonyl Cyanide 3-Chlorophenyl Hydrazone (555-60-2) 
Carbophenothion; Acarithion (786-19-6) 
Chlorfenvinphos; Apachlor (470-90-6) 
Chlormephos; S-Chloromethyl-o,o-diethylphosphorodithioate (24934-91-6) 
Chlorophacinone  (3691-35-8) 
Chlorthiophos  (21923-23-9) 
Cholecalciferol; Quintox (67-97-0) 
Cholera Toxin  (9012-63-9) 
Cisplatin  (15663-27-1) 
Colchicine  (64-86-8) 
Copper Acetoarsenite; C.I. Green 21 (12002-03-8) 
Coumaphos  (56-72-4) 
Crimidine; Crimitox (535-89-7) 
Cyanide (57-12-5) 
Cyanogen Chloride; Chlorine Cyanide (506-77-4) 
Cyanuric Fluoride Trifluorotriazine (675-14-9) 
Cycloheximide Actidione (66-81-9) 
Cytochalasin D; Zygosporin A (22144-77-0) 
Demecolcine; Colcemid (477-30-5) 
Dialifor (10311-84-9) 
Diborane, Boroethane (19287-45-7) 
Dibutyltin Diacetate (1067-33-0) 
Dichloroacetylene (7572-29-4) 
Dichloro-N-methyldiethylamine Hydrochloride; 2,2'- Nitrogen Mustard Hydrochloride (55-86-7) 
Dichlorophenylarsine; Phenyl Dichloroarsine (696-28-6) 
Dichlorvos; DDVP (62-73-7) 
Dieldrin (60-57-1) 
Diethyl 4-Nitrophenol Phosphate; Ethyl Paraoxon (311-45-5) 
Diethyl Chlorophosphate  (814-49-3) 
Digitoxin (71-63-6) 
Digoxigenin (1672-46-4) 
Digoxin (20830-75-5) 
Diisopropyl Fluorophosphate; Isopropyl Phosphorofluoridate (55-91-4) 
Dimethyl Sulfate; Methyl Sulfate (77-78-1) 
Dimethylmercury; Methyl Mercury (593-74-8) 
Dimetilan (644-64-4) 
Dinitrobutylphenol; DNBP; 2-sec-butyl-4,6-Dinitrophenol (88-85-7) 
Dinitro-o-Cresol, 4,6- Dinitro-Cresol (534-52-1) 
2,4-Dinitrophenol,; Aldifen; 2,4-DNP (51-28-5) 
Dioxathion (78-34-2) 
Diphtheria Toxin   
Disulfoton (298-04-4) 
Di-tert-butyl Dicarbonate; BOC-Anhydride (24424-99-5) 
Dithiobiuret; 2,4- DTB (541-53-7) 
Doxorubicin (Free Base); Adriamycin (23214-92-8) 
Emetine Dihydrochloride (316-42-7) 
Endosulfan Sulfate (1031-07-8) 
Endothion (2778-04-3) 
Endrin Hexadrin (72-20-8) 
Ergocalciferol Vitamin D2 50-14-6 
Ergosterol Provitamin D2 57-87-4 
ERL 4221 Chissonox 221 monomer 2386-87-0 
Ethion  563-12-2 
Ethoprophos Ethoprop 13194-48-4 
Ethylene Fluorohydrin Fluoroethanol, 2- 371-62-0 
Ethyleneimine Aziridine 151-56-4 
Ethylmercuric Phosphate  2235-25-8 
Ethyl-p-nitrophenylbenzenethiophosphate EPN 2104-64-5 
Etorphine Immobilon 14521-96-1 
Fenamiphos  22224-92-6 
Fensulfothion Dasanit 115-90-2 
Fluenetil  4301-50-2 
Fluoride ion  16984-48-8 
Fluorine  7782-41-4 
Fluoroacetamide  640-19-7 
Fluoroacetic Acid  144-49-0 
Fonofos  944-22-9 
Formaldehyde (gas) Methyl Aldehyde 50-00-0 
Formaldehyde Cyanohydrin Glycolonitrile 107-16-4 
Formetanate Hydrochloride  23422-53-9 
Formparanate  17702-57-7 
Gitoxin  4562-36-1 
Heptachlor  76-44-8 
Heptachlor Epoxide  1024-57-3 
Hexaethyl Tetraphosphate  757-58-4 
Hydrazine  302-01-2 
Hydrogen Cyanide Hydrocyanic Acid 74-90-8 
Hydrogen Selenide Selenium Hydride 7783-07.5 
Hygromycin B Antihelmucin 31282-04-9 
Iron Pentacarbonyl  13463-40-6 
Isobenzan Telodrin 297-78-9 
Isobutyronitrile Isopropyl Cyanide 78-82-0 
Isocyanatoethyl Methacrylate, 2-  30674-80-7 
Isodrin  465-73-6 
Lactonitrile  78-97-7 
Lannate Methomyl 16752-77-5 
Leptophos  21609-90-5 
Lewisite  541-25-3 
Malonitrile Malononitrile 109-77-3 
Mephosfolan  950-10-7 
Mercaptofos Demeton 8065-48-3 
Mercury(II) Acetate Mercuric Acetate 1600-27-7 
Mercury(II) Bromide Mercuric Bromide 7789-47-1 
Mercury(II) Chloride Mercuric Chloride 7487-94-7 
Mercury(II) Cyanide Mercuric Cyanide 592-04-1 
Mercury(II) Iodide Mercuric Iodide 7774-29-0 
Mercury(II) Nitrate Mercuric Nitrate 10045-94-0 
Mercury(II) Oxide Mercuric Oxide 21908-53-2 
Mercury(II) Thiocyanate Mercuric Sulfocyanate 592-85-8 
Methacrolein Diacetate  10476-95-6 
Methamidophos  10265-92-6 
Methanesulfonyl Fluoride Mesyl Fluoride; Fumette 558-25-8 
Methidathion Supracide 950-37-8 
Methiocarb Mecaptodimethur 2032-65-7 
Methoxyethylmercuric Acetate  151-38-2 
Methoxyethylmercuric Chloride  123-88-6 
Methoxyflurane Metofane; Penthrane 76-38-0 
Methyl Chloroformate Methyl Chlorocarbonate 79-22-1 
Methyl Fluoroacetate Fluoroacetic Acid, Methyl Ester 453-18-9 
Methyl Isocyanate  624-83-9 
Methyl Lactonitrile, 2- Acetone Cyanohydrin 75-86-5 
Methyl Phosphonic Dichloride  676-97-1 
Methylaziridine, 2- Propyleneimine 75-55-8 
Methylhydrazine  60-34-4 
Mevinphos Phosdrin 7786-34-7 
Mexacarbate  315-18-4 
Mitomycin C Ametycin 50-07-7 
Monensin Sodium Coban 22373-78-0 
Monochrotophos  6923-22-4 
Muscimol Pantherin; Aminomethyl-3-isoxyzole, 5- 2763-96-4 
Mustard Gas Bis(2-Chloroethyl)sulfide 505-60-2 
Naphthylthiourea, alpha- ANTU 86-88-4 
Nickel Carbonyl Nickel Tetracarbonyl 13463-39-3 
Nickel Cyanide Dicyanonickel 557-19-7 
Nicotine  54-11-5 
Nicotine Sulfate  65-30-5 
Nitric Acid (Red Fuming)  7697-37-2 
Nitric Oxide Nitrogen Monoxide 10102-43-9 
Nitrobenzonitrile, p-  619-72-7 
Nitrogen Dioxide  10102-44-0 
Nitrogen Mustard Dichloro-N-methyldiethylamine, 2,2'- 51-75-2 
Nitrogen Tetroxide  10544-72-6 
Nitrosodimethylamine, N- Dimethylnitrosamine 62-75-9 
Nitrosomethylvinylamine, N-  4549-40-0 
Norbormide  991-42-4 
Ochratoxin A  303-47-9 
Octamethyldiphosphoramide Octamethylpyrophosphoramide 152-16-9 
Osmium Tetroxide  20816-12-0 
Ouabain Acocantherin 630-60-4 
Oxamyl  23135-22-0 
Oxidiphenoxarsine, 10,10'- Vinadine 58-36-6 
Oxotremorine  70-22-4 
Oxygen Difluoride Fluorine Oxide; Oxygen Fluoride 7783-41-7 
Parathion Phosphostigmine 56-38-2 
Parathion-Methyl Methyl Parathione; Metaphor 298-00-0 
Pentaborane(9) Nonahydropentaborane 19624-22-7 
Pentachlorophenol  87-86-5 
Phalloidin Phalloidon from Amanita Phalloides 17466-45-4 
Phenyl Mercaptan Thiophenol; Benzenethiol 108-98-5 
Phenylmercuric Acetate Phenylmercury Acetate 62-38-4 
Phenylmercuric Triethanolamine Lactate  23319-66-6 
Phenylphosphine  638-21-1 
Phenylsilatrane  2097-19-0 
Phenylthiocarbamide Phenyl-2-Thiourea, 1- 103-85-5 
Phorate  298-02-2 
Phosacetim  4104-14-7 
Phosfolan  947-02-4 
Phosgene Carbonyl Chloride 75-44-5 
Phosphamidon  13171-21-6 
Phosphine Hydrogen Phosphide 7803-51-2 
Phosphonothioic Acid, Methyl-, o-(4- 
nitrophenyl)o-phenyl Ester Colep 2665-30-7 
Phosphorus Oxychloride Phosphoryl Chloride 10025-87-3 
Phosphorus Trichloride Phosphorous Chloride 7719-12-2 
Phosphorus, Yellow Phosphorus, White 7723-14-0 
Physostigmine Eserine 57-47-6 
Physostigmine Salicylate Eserine Salicylate 57-64-7 
Physostigmine Sulfate Eserine Sulfate 64-47-1 
Picrotoxin Cocculin 124-87-8 
Potassium Arsenite Arsenenous Acid, Potassium Salt 10124-50-2 
Potassium Azide  20762-60-1 
Potassium Cyanide  151-50-8 
Potassium Silver Cyanide Silver Potassium Cyanide 506-61-6 
Promecarb  2631-37-0 
Propanenitrile Propionitrile; Ethyl Cyanide 107-12-0 
Propargyl Alcohol  107-19-7 
Propiolactone, beta- Propiolactone, 1,3- 57-57-8 
Puromycin Achromycin 53-79-2 
Ricin  9009-86-3 
Sarin Isopropylmethanefluorophosphonate 107-44-8 
Selenium Dioxide Selenium(IV) Dioxide 7446-08-4 
Sodium Arsenate Arsenic Acid, Sodium Salt 7631-89-2 
Sodium Azide  26628-22-8 
Sodium Cyanide  143-33-9 
Sodium Dichromate  10588-01-9 
Sodium Fluoroacetate Fluoroacetic Acid, Sodium Salt 62-74-8 
Sodium Meta Arsenite  7784-46-5 
Sodium Selenate Selenic Acid, Disodium Salt 13410-01-0 
Sodium Selenite Selenious Acid, Disodium Salt 10102-18-8 
Streptonigrin Bruneomycin 3930-19-6 
Strychnine  57-24-9 
Strychnine Sulfate Vampirol 60-41-3 
Sulfur Pentafluoride Sulfur Decafluoride 5714-22-7 
Sulfur Tetrafluoride  7783-60-0 
Tabun  77-81-6 
Tellurium Hexafluoride  7783-80-4 
Tetrachlorodibenzo-p-Dioxin, 2,3,7,8- TCDD, 2,3,7,8-; Dioxine 1746-01-6 
Tetraethyl Dithiopyrophosphate Sulfotep; TEDP 3689-24-5 
Tetraethyl Lead Tetraethyl Plumbane 78-00-2 
Tetraethyl Pyrophosphate Vapatone 107-49-3 
Tetraethyltin Tetraethyl Stannate 597-64-8 
Tetrodotoxin Tetrodotoxin Citrate 4368-28-9 
Thallium Malonate Thallous Malonate 2757-18-8 
Thallium Sulfate  10031-59-1 
Thallium(I) Acetate Thallous Acetate 563-68-8 
Thallium(I) Carbonate Thallous Carbonate 6533-73-9 
Thallium(I) Chloride Thallous Chloride 7791-12-0 
Thallium(I) Nitrate Thallous Nitrate 10102-45-1 
Thallium(I) Sulfate Thallous Sulfate 7446-18-6 
Thallium(III) Oxide Thallic Oxide 1314-32-5 
Thiocarbazide Thiocarbohydrazide - TCH 2231-57-4 
Thiodan Endosulfan 115-29-7 
Thiofanox Dacamox 39196-18-4 
Thionazin  297-97-2 
Thiosemicarbazide Thiocarbamylhydrazine 79-19-6 
Tirpate 2,4-Dimethyl-1,3-dithiolane-2-carboxaldehyde 
O-(methylcarbamoyl)oxime 26419-73-8 
Toluene Diisocyanate Methyl-m-phenylene Diisocyanate 26471-62-5 
Toluene-2,4-Diisocyanate  584-84-9 
Toxaphene Camphechlor 8001-35-2 
Triamiphos  1031-47-6 
Tricarbonylmethylcyclopentadienyl Manganese  12108-13-3 
Trichloronate Agrisil; Phytosol 327-98-0 
Trimethylopropane Phosphite  824-11-3 
Trimethyltin Chloride Chlorotrimethylstannate 1066-45-1 
Triphenyltin Hydroxide  76-87-9 
Tris(1-aziridinyl)phosphine Sulfide Thiotepa 52-24-4 
Tris(2-chloroethyl)amine  555-77-1 
Tubocurarine Tubocurarine Hydrochloride 57-94-3 
Tungsten Hexafluoride Tungsten(VI) Fluoride 7783-82-6 
Uracil Mustard 5-(Bis-(2-chloroethyl)-amino)-uracil 66-75-1 
Valinomycin, (+)- Valinomicin 2001-95-8 
Vanadium(V) Oxide Vanadium Pentoxide 1314-62-1 
Warfarin  81-81-2 
Warfarin Sodium Sodium Coumadin 129-06-6 
Yohimbine Hydrochloride  65-19-0 
Zinc Phosphide  1314-84-7 
Zinc Silicofluoride Zinc Fluorosilicate 16871-71-9 
 
PROCEDURES FOR FLAMMABLE CHEMICALS (adapted from UNC safety manual) 

These guidelines apply flammable liquids having flash points of 100°F or less. Examples of some flammable liquids having flash points below 100°F are as follows: benzene, carbon disulfide, ethanol, acetone, chlorobenzene, toluene, xylene, gasoline, turpentine, pentane, tetrahydrofuran, and ethyl ether.

· The quantities of flammable liquids that are kept in laboratory buildings should be limited to amounts that present a minimal fire and explosion hazard while permitting enough to be kept on hand for departmental teaching and research needs. 
· Laboratories in TCNJ Science complex are allowed storage of up to 60??? gallons of flammable liquids. Amounts of flammable solvents exceeding this amount should not be stored in the laboratory. 
· Flammable liquids must be stored in an approved flammable storage cabinet
in the laboratory. The storage cabinets should be vented to the ventilation
system wherever possible, or internally vented into the fume hood.
· A maximum of 10 gallons of flammable liquids from all sources (i.e. solvents, wastes, cleaning liquids) may be kept outside of a flammable storage cabinet. Any amount in excess of 10 gallons must be stored in an approved cabinet.
· Dispensing of flammable liquids from a drum should be accomplished by means of an approved drum or barrel pump or other approved method.
· All metal vessels or drums should be grounded when dispensing liquid.
· Ether storage Ether should be stored in an approved Flammable Storage Cabinet, away from heat, moisture, or sources of ignition. Ether should not be stored in a refrigerator or freezer; confined vapors could ignite or explode. The date of receipt and the date opened should be marked on the ether container. Ether should be disposed of after 12 months to help prevent the build up of organic peroxides. 


PROCEDURES FOR REACTIVE CHEMICALS (Adapted from Vanderbilt U. and UAB Safety Handbooks)

Reactives are chemicals that have the potential to vigorously polymerize, condense, or become self-reactive due to shock, pressure, temperature, light, or contact with another material. Examples include explosives, peroxides, water-reactives, and pyrophorics. The most common reactive solids include sodium, lithium and potassium metals; acid anhydrides, acid chlorides, and alkali and alkaline earth metal hydrides. Reactive liquids include organic halides, phosphorus trichloride, alkyl lithium, hydrazine, and titanium tetrachloride. Reactive chemicals must be handled with extreme caution.

Training
All personnel who work with reactive chemicals must be informed of the hazards present in the area. Proper training must be provided before use of the chemical. Personnel should be trained with regard to the nature the reactive chemicals reactivity, the location to store reactive chemicals, and the specific factors for handling the chemicals. 

Protection Procedures
· Practice good laboratory technique.
· Use appropriate shielding through use of personal protective equipment. Safety glasses must be worn.
· Gloves should be worn when handling reactives. Disposable latex or nitrile gloves provide adequate protection. 
· Be aware to the location of the eye wash stations and safety shower.
· Use a fume hood with working sash or a portable safety shield.
· Lab coats and closed toe shoes must be worn when handling reactive chemicals.
· A glove box may be used to handle reactive chemicals when a dry atmosphere is required.

Classes of Reactives

A. Shock/Heat Sensitive materials contain azide, acetylide, diazo, nitroso, haloamine, peroxide, and ozonide functional groups and are sensitive to shock and heat. They can exploded violently, causing sudden release of pressure, gas, and heat when subjected to adverse conditions. Heat, light, detonation, and certain catalysts can initiate such reactions. Expired explosives must be discarded immediately. Explosives should be kept at a minimum needed for the procedure. 

B. Organic Peroxides are a commonly used hazardous material used in laboratories. Most organic peroxides are sensitive to heat, impact, friction, light, and react violently with oxidizing and reducing agents, and are highly flammable. Peroxide formers must not be stored below the temperature at which the peroxide freezes or precipitates. Unused peroxides should never be returned to the original container. Avoid friction, grinding, and impact when using solid peroxides. Never use glass containers with screw cap lids or glass stoppers, instead use plastic. Metal spatulas must not be used with peroxide forms. Only ceramic or plastic spatulas can be used. Containers with crystal formation around the lid or viscous liquids at the bottom must not be moved or opened.

C. Water reactives react with water or moisture in air to release heat or flammable toxic gas. Water-reactives should be stored used mineral oil in a dry hood or in a dry box. Do not store near alcohols, water, and other compounds containing OH groups.

D. Pyrophorics ignite spontaneously in air. Use and store pyrophorics under an inert atmosphere.

PROCEDURES FOR SHARPS AND GLASS DISPOSAL

Broken glass should be placed in the containers available in each lab for disposal.  Small sharp objects that require disposal, such as needles, cannulas, razor blades or scalpel blades shall be placed into a container that is labeled "CAUTION-SHARP OBJECTS".  When the container is full it should be securely closed with tape and the Stockroom (C-120) should be notified for pickup/disposal.

ELECTRICAL SAFETY AND PROTECTION PROCEDURES 

The following procedures should be followed to ensure safety with electrical devices in the laboratory:

1. Before plugging in a power source be sure that the ON/OFF switch is in the OFF position.
2. Do not insert anything into the electrical outlets on or under the lab tables except the electrical plugs designed for this purpose.
3. Do not overload electrical outlets.
4. NEVER plug a heating mantle directly into an outlet.

PROCEDURES FOR CORROSIVE CHEMICALS

A material may be labeled as corrosive if it causes some type of destruction on contact, such as the damage done by sodium hydroxide on living tissue.  Most common corrosives, such as strong acids in solution and strong bases as solids or solutions, can cause severe burns to skin or eyes, so minimizing exposure, and taking precautions is important.  When corrosive chemicals are being used in a laboratory, the hazard can be minimized by personal protective equipment, and by preparing for emergencies (spills, splashes).  Always know the location of the eyewash when such materials are being used.  Strong acids and bases in concentrations above 1 Molar are usually corrosive (NOTE:  NEVER POUR ACID INTO WATER!) Oxidizing agents can also be corrosive chemicals, including hydrogen peroxide.

When working with corrosives, wear gloves that are appropriate.  (Nitrile gloves are adequate for acids and bases).  Spill kits should be available when corrosives are in use.  

PROCEDURES FOR COMPRESSED GASES–(adapted from UNC Handbook)

The use of a compressed is to be in accordance with publications by the Compressed Gas Association. 
· All compressed gas cylinders must be supported at all times using an acceptable support method, including:
a. Wall mount or bent mount bracket
b. Chain or belt anchored to a wall or bench
c. Cart equipped with safety chains
· Compressed cylinders MUST have a label that clearly indentifies the contents.
· Gas cylinders must have the valve protection cap in place except when in use. A cylinder attached to equipment is considered “in use.” Remove regulators and attach protective cap before moving the cylinder.
· Post signage when using hydrogen and/or acetylene that reads: “Hydrogen/Acetylene – Flammable Gas – No smoking – No Open Flames.” 
· Gas cyclinders must be in the upright position and clamped securely at all times.
· Keep all cylinders containing gases with a health hazard rating of 3 or 4, in a hood. 
· Make sure the regulator and gauge are compatible with the cylinder valves. Do not use adapters!
· All oxygen valves, gauges, regulators, and fittings must be free of oil, grease, and any other oxidizable surface. Operation of oxygen cylinders is safe at ambient temperature but use at elevated temperatures and/or pressures may result in rapid and violent oxidation.
· There are two general classes of compressed gas cylinders: returnable (owned by a gas supplier, and rent to the college) and non-returnable. Please return used cylinders to gas storage area.  

SAFE HADLING OF PEROXIDIZABLE COMPOUNDS– (adapted from UNC Safety Manual)

Organic Peroxides are a commonly used hazardous material used in laboratories. Most organic peroxides are sensitive to heat, impact, friction, light, and react violently with oxidizing and reducing agents, and are highly flammable. Peroxide formers must not be stored below the temperature at which the peroxide freezes or precipitates. Unused peroxides should never be returned to the original container. Avoid friction, grinding, and impact when using solid peroxides. Never use glass containers with screw cap lids or glass stoppers, instead use plastic. Metal spatulas must not be used with peroxide forms. Only ceramic or plastic spatulas can be used. Containers with crystal formation around the lid or viscous liquids at the bottom must not be moved or opened.

PROCEDURES FOR HIGH PRESSURE EQUIPMENT

Experiments involving pressues greater than 1 atm and specialized equipment fall under this category.  Do not carry out chemical reactions in, or apply heat to, a closed system unless it has been tested to withstand high pressures. Pressurized systems must be equipped with a relief device. If the reaction cannot be directly opened to air, purge with inert gas and bubbler to avoid pressure buildup. All pressure equipment must be inspected and tested periodically. Visual inspections should be accomplished before each use. Personal protective equipment and apparel, including shields, masks, coats, and gloves should be used.

PROCEDURES FOR CRYOGENS– (adapted from UM safety manual)

Cryogenic materials have special properties that make them particularly hazardous to use in the
solid, liquid or gaseous states. They are characterized by severe low temperature (-60oC to -
270oC). Cryogenic temperatures are achieved by liquefaction of gases, most commonly helium,
hydrogen, nitrogen, argon, oxygen or methane.

The severely cold temperatures associated with cryogenic liquids can damage living tissue on contact and embrittle structural materials. Liquified under pressure, cryogenic liquids must be kept in specially designed, high-pressure vessels that contain fittings to relieve overpressure. When located in moist areas, ice formation can plug pressure release devices and pose an
explosion hazard. For this reason, store vessels in a dry place and periodically check for ice formation. Cryogenic gases ALWAYS pose a high pressure hazard since they are stored near boiling point. Liquid to gas evaporation causes high pressures to build up.

Cryogenic liquids can present fire and explosion hazards because of their ability to condense oxygen. A flammable mixture, cooled in the presence of air with liquid nitrogen or liquid oxygen, can cause oxygen to condense and thereby present an explosion hazard. Keep away from ignition sources. Flammable liquids will support combustion in both the liquid and gaseous states. If allowed to depressurize, cryogenic liquids will rapidly and violently expand. Cushion glassware in a protective covering to prevent injury caused by flying glass in the event of implosion/explosion.

Store and work with cryogenic liquids in a well-ventilated area to prevent the accumulation of flammable, toxic or inert gases as evaporation and condensation occurs near the cryogenic tank.
Safety glasses and face shields should be used. For handling of cryogenic liquids, use appropriate thermal gloves. / Vent cryogenic storage containers outdoors or into a chemical fume hood system.

When transporting fragile cryogenic containers, do so with caution– use a cart or hand truck, if
appropriate.

NMR ROOM PROCEDURES

Working in unventilated enclosed spaces such as the NMR room in the event of a magnet quench poses a suffocation hazard.  For this reason:

1. The door to the NMR room should be kept open.
2. In the event of a sudden quench, the NMR user must immediately evacuate the work area and notify any faculty member as soon as possible.
3. Anyone with pacemakers or related medical hardware should not be admitted into the NMR laboratory under any circumstances.

LASER SAFETY

The main hazard concern for lasers is the potential for serious eye damage from exposure to the laser beam, both the primary beam and inadvertent reflections.  The eye damage may be a thermal burn or photochemical injury.  High powered IR lasers can burn anything in the path of the beam, including a hand or arm.  High power lasers also generate very high voltages and the potential (haha) exists for an electric shock.

Anyone working with a laser should know its classification, based on the IEC Standard 60825-1/ANSI Z136.1-2007 system, which now separates lasers into four classes (dependent on the dose of radiation that can be received).

CLASS I:  These lasers are classified as safe/ eye damage highly unlikely
CLASS II:  Visible lasers with an ouput of less than 1 milliWatt.  The general assumption is that 	the human blinking reflex prevents eye damage.
CLASS IIa:  Low power lasers that result in continuous viewing for more than 1000 seconds can 	cause retina burn
CLASS IIIa:  Outputs are less than 5 milliWatts, with a beam power density of more than 2.4 	milliwatt s per square cm.  If these are used with optical devices that can change beam 	diameter (power density), optical damage can occur.
CLASS IIIB:  Viewing of a direct or reflected beam, 5-500 milliWatts, can cause damage.  They 	can also cause skin burns and are a fire hazard.
CLASS IV:  Output > 500 mW; can cause severe, permanent eye damage.

A. Eye Protection:  Obviously, never stare into a laser beam.  If you are using a Class 3B or Class 4 laser, appropriate eye protection should be worn by everyone in the area.  There are no universial glasses for laser protection.  The specific wavelength of the hazard must be considered, and whether it is a pulses or continuous beam.  The lenses used in laser safety goggles are rated for their optical density, OD, at a certain wavelength.  The higher the OD, the more effective the lens is for taht wavelength.  Values of 2-7 are common.  Eye protection should be worn that is specifically designed for the laser light being used. Also be aware that laser safety glasses are not chemical splash goggles.

If daily use of lasers becomes part of a laboratory, they are encouraged to obtain a copy of the OSHA publication "Guidlines for Laser Safety and Hazard Aasessment".

FIRST AID AND EMERGENCY PROCEDURES (adapted from U. Arizona and Princeton U. Safety Manuals)

The following procedures should be followed in the event of a chemical exposure. In all cases you should report the incident to your supervisor.  IF IN DOUBT, CALL 911.

A. Chemical Inhalation
· If large amounts of hazardous material are inhaled, immediately seek fresh air.
· If not feeling well or there is respiratory burning that is persistent please call the campus EHS for advice to whether further actions are required.
· If you are experiencing severe pain seek immediate medial care.
· If the affected person is unconscious, move the exposed person to fresh air and if safe call for medical assistance. If affected person has stopped breathing, perform artificial respiration if you are trained to administer cardiopulmonary resuscitation (CPR).

B. Skin Contact or Clothing
· If a hazardous material gets on the skin, immediately flush the area with copious amounts of water for at least 15 minutes (except for hydrofluoric acid, flammable solids, or >10% phenol). For large spills use the safety shower.
· Remove any contaminated clothing and shoes. Be careful when removing pullover sweaters and shirts to prevent eye contamination.
· Check the MSDS to determine if any delayed effects should be expected.
· Discard contaminated clothing or launder them separately. 
· Do not wash skin with solvents.
· For flammable solids on skin, brush off material and then proceed as above.
· For hydrofluoric acid, rinse with water for 5 minutes and apply calcium gluconate gel. Seek medical attention.
· For phenol exposures at >10% concentrations, flush area with water for 15 minutes or until area turns from white to pink. Apply polyethylene glycol.
· If you do no feel better or there is burning and/or extreme pain seek medical care immediately.

C. Eye Contact
· If a hazardous chemicals enters the eye, immediately wash the eyes with water for at least 15 minutes, while holding the eye lids open and rolling the eyes.
· Remove contact lenses while rinsing. Do not lose time removing contact lenses before rinsing. Do not attempt to rinse and reinsert the lenses.
· After eye washing, seek medical care.

D. Accidental Injection or Ingestion of Chemicals
· If injected immediately wash the area with copious amounts of water. If there is a puncture wound try to the control the bleeding.
· For chemical ingestion seek medical care immediately. Do not induce vomiting unless directed to do so by a health care provider.
· If you do no feel well or there is burning and/or extreme pain seek medical care immediately.

FIRE SAFETY

Fire is the most common serious hazard that one faces in a typical chemistry laboratory. While proper procedure and training can minimize the chances of an accidental fire, you must still be prepared to deal with a fire emergency should it occur.

If your clothing is on fire, STOP, DROP and ROLL on the ground to extinguish the flames. If you are within a few feet of a safety shower or fire blanket, you can use these instead. 

The National Fire Protection Association (NFPA) classifies fires into five general categories (U.S.):

· Class A fires are ordinary materials like burning paper, lumber, cardboard, plastics etc.
· Class B fires involve flammable or combustible liquids such as gasoline, kerosene, and common organic solvents used in the laboratory.
· Class C fires involve energized electrical equipment, such as appliances, switches, panel boxes, power tools, hot plates and stirrers. Water can be a dangerous extinguishing medium for class C fires because of the risk of electrical shock unless a specialized water mist extinguisher is used.
· Class D fires involve combustible metals, such as magnesium, titanium, potassium and sodium as well as pyrophoric organometallic reagents such as alkyllithiums, Grignards and diethylzinc. These materials burn at high temperatures and will react violently with water, air, and/or other chemicals. 

Some fires may be a combination of these. 

A. Fire extinguishers in the TCNJ labs are made up of ammonium phosphate.  These dry chemical extinguishers are useful for either class ABC or class BC fires. They have an advantage over CO2 and "clean agent" extinguishers in that they leave a blanket of non-flammable material on the extinguished material, which reduces the likelihood of reignition. They also make a terrible mess. ABC extinguishers are not recommended for electronics such as computers or scientific instruments.  ABC dry chemical extinguishing agents are incompatible with strong alkalis (bases), magnesium, strong oxidizers such as calcium hypochlorite (pool chlorine) and isocyanuric acids.

Unless you are trained on the use of an extinguisher and are clear on the type of fire underway, do not attempt to use a fire extinguisher in the laboratory.

B. Sand Extinguishers are for flammable metals (class D fires) and work by simply smothering the fire. You should have an approved class D unit if you are working with flammable metals.

Fire Procedures

You are not required to fight a fire. Ever. If you have the slightest doubt about your control of the situation DO NOT FIGHT THE FIRE. 

1. Always know your exit path.
2. For fires starting the hood, the best action is to close the hood and allow the fire to extinguish itself.
3. For very small fires that occur outside of the hood, determine whether you can safety extinguish the fire, but only do so if your exit remains clear.  As with hood fires, it is usually best to evaculate the area and not try to extinguish the fire.
4. Notify all personnel proximal to your location that there is a fire.
5. Pull the fire alarm and call 911.

LABORATORY SAFETY INSPECTION GUIDELINES– (adapted from Georgia Institute of Technology)

Each research group and teaching laboratory will be required to perform self-inspections. The objectives of the self-inspection program are: (1) comply with TCNJ safety requirements (2) educate, inform, and heighten awareness of students and employees regarding safety in their work environments. It is recognized that the responsibility for lab safety is shared between the supervisor, the department and the school.  The U.S. Department of Labor Occupational Safety & Health Administration (OSHA) Laboratory Standard 1910.1450 will be used as a guideline.

To accomplish the above objectives, the following plan will be used:

1. Each direct laboratory supervisor (PI, course coordinators or group safety officer) will be responsible for the safety inspection in their work areas.
2. A self inspection checklist will be completed for each laboratory (or room) under the control of the supervisor. This checklist should be completed every semester and a copy provided to the safety coordinator for review.
3. One annual inspection review should be performed by someone external to the group being reviewed. 
4. Upon completion, the checklists should be returned to safety coordinator for review and follow-up should be performed as appropriate. In the case of safety inspections resulting in any deficiencies, a “Safety Action Plan” must be developed and a copy submitted to the safety coordinator for review.

A copy of the self- inspection checklist is provided at the end of this manual.

SAFETY VIOLATION PROCEDURES–(adapted from St Olaf)

All personnel must abide by all safety policies while in the chemistry laboratories. It is the responsibility of all Chemistry department faculty and staff to report violations of the policies. This includes instructors as well as any other faculty or staff who might be passing through the laboratory at any time. The following describes how the Chemistry department will manage its personal protective equipment policies for students enrolled in laboratory courses and research.

Grace Period

During the first laboratory period of the term where goggles are required, the instructor and other staff members will warn students, if necessary, to wear personal protective equipment. This verbal warning does not result in a written violation, but serves to reinforce good laboratory practices used in the chemical profession. Recording of violations will begin the next lab period; in the case where a student fails to appropriately respond to warnings given by faculty/staff, the violations begin immediately.

1. First Violation

Students enrolled in laboratory courses will be immediately dismissed from the laboratory for the remainder of the period, with no opportunity for make-up.  Faculty/staff will have the student sign under Violation 1 on the Violation Reporting Form included in the lab manual.  Faculty/staff will return the form to the department office for the lab and/or course instructor’s signature and for record keeping. The lab instructor will send a CRS form to Chemistry office noting the student’s violation of chemistry department safety policies.

2. Second Violation

The student will be immediately dismissed from the laboratory for the remainder of the period, with no opportunity for make-up. Faculty/staff will have the student obtain the previously filed Violation Reporting Form from the department office. Both the faculty/staff and student will sign under Violation 2. Faculty/staff will return the form to the department office for signatures (lab/course instructor, department chair, and safety coordinator) and the form filed for record keeping. The student will arrange a meeting with the chemistry department chair, instructor, and safety coordinator to discuss the situation and importance of following safety policies. To be readmitted to the laboratory, the student must obtain the signatures of the chair and chemical hygiene officer verifying that a meeting occurred.

3. Third Violation

The student will be immediately dismissed from the laboratory for the remainder of the period, with no opportunity for make-up. Faculty/staff will have the student obtain the previously filed Violation Reporting Form from the department office. Both the faculty/staff and student will sign under Violation 3, and the faculty/staff member will return the form to the department office for signatures (lab/course instructor, department chair). The department chair will forward a copy of the Violation Reporting Form to the Dean of the School of Science (or his/her designee) with the recommendation that the student be dropped from the course. The Dean’s office will reply to both the department chair and student regarding the action to be taken. Unless notified by the Dean’s office indicating otherwise, the student will not be permitted to return to the laboratory for the remainder of the term.

EMPLOYEE INFORMATION AND TRAINING

All personnel working in the chemistry laboratories as researchers and course supervisors must undergo a safety and procedures orientation, which will be provided within the first two weeks of each semester.  This includes:
· Undergraduate students researchers
· Adjunct faculty
· Visiting/Guest Researchers

After completing this orientation, personnel should review the TCNJ safety manual and the American Chemical Society publication, Safety in Academic Chemistry Laboratories.  Within the first semester of working in the laboratory, personnel must complete Part I of the ACS Chemical Health and Safety Examination.  

All students enrolled in laboratory courses must undergo a safety and procedures orientation, to be conducted by the course instructor, within the first week of classes.  Students should be provided with a short safety procedures handout, be informed of the department’s safety violation policies, and within the first week of classes must sign a safety acknowledgement form.

WEB SITES FOR CHEMICAL SAFETY INFORMATION

http://hazard.com/msds/
http://physchem.ox.ac.uk/msds/
http://www.pp.okstate.edu/ehs/LINKS/Labchem.htm
http://ehs.unc.edu/chem/
http://www.nmsu.edu/~safety/resources/internet_resources.htm
http://www2.umdnj.edu/eohssweb/aiha/accidents/topic.htm



DEPARTMENTAL HANDOUTS

See following pages. 

General Lab Safety in TCNJ Chemistry Labs

General Safety Precautions:

1. Protective glasses must be worn in the lab at all times – NO EXCEPTIONS!!!!!!  Failure to comply with this rule will constitute sufficient grounds for dismissal from the lab and a zero for the experiment.
2. Know the location of the fire extinguisher nearest to your work area, as well as the location of the eye wash stations, safety showers, and fire blankets.
3. All injuries, no matter how trivial, must be reported to the instructor immediately.
4. Food or beverages are not permitted in the lab at any time.
5. Unauthorized experiments are not permitted.
6. In case of fire or accident, immediately notify the instructor.
7. Never work alone in the laboratory.
8. Do not taste anything in the lab.  Exercise caution in noting odors and avoid breathing fumes.
9. Shoes completely covering the feet should be worn in the lab.  No flip-flops or open-toed shoes are permitted.
10. Long pants (jeans) are advisable in the lab.
11. A lab apron or lab coat, if available, should be worn when wearing easily combustible clothing and afford desirable protection at all times.
12. Long hair should be tied back.
13. A laboratory is a dangerous place intended for serious study.  HORSEPLAY WILL NOT BE TOLERATED!


I. Guidelines for Personal Apparel in the Laboratory

A. 	Students must wear approved safety glasses or goggles (over regular eyeglasses) and should wear approved laboratory aprons or cotton lab coats (not lab jackets) at all times in the laboratory.  NO EXCEPTIONS FOR GLASSES!!!!!!  Failure to comply with this rule will constitute sufficient grounds for dismissal from the lab and a zero for the experiment.

B. 	The use of contact lenses in the laboratory is strongly discouraged. In the event of a chemical splash or vapor release, contact lenses can increase the degree of injury to the eye and may prevent prompt first-aid and eye-flushing procedures.  If you feel you must wear contacts, then you should wear goggles instead of safety glasses.

C. 	Students should wear cotton clothing that provides protection from chemical spills. Clothing which completely covers the legs must be worn at all times in the laboratory. Shorts and skirts that do not completely cover the leg are inappropriate apparel in the laboratory and are not permitted.

D. 	To avoid exposure to hazardous materials, open-backed shirts, bare midriff shirts, or shirts which expose areas of the torso are not permitted.

E. 	Wear shoes which completely cover the feet. Sandals, perforated shoes, open-toed
shoes, open-backed shoes, or high-heeled shoes are not permitted in the laboratory.

F. 	For your safety, hair longer than shoulder length and loose sleeves must be confined when working in the laboratory.

G. 	Wear disposable gloves that are provided in each laboratory when working with
hazardous chemicals. Inspect the gloves for defects before wearing. Be sure to notify your instructor if you have an allergy to latex. Remove gloves before exiting the laboratory. Upon removal, discard the disposable gloves in the waste basket.
H. You are advised to avoid wearing synthetic finger nails in the chemistry laboratory.  Synthetic finger nails can be damaged by solvents and are made of extremely flammable polymers which can burn to completion and are not easily extinguished.
I.	For your protection, jewelry should not be worn in the laboratory. Dangling jewelry can become entangled in equipment and can conduct electricity. Chemicals can seep under the jewelry and cause injuries to the skin. Chemicals can ruin jewelry and change its composition. 

II. Procedures to Avoid Exposure to Hazardous Chemicals

A. 	Minimize all chemical exposure. Avoid ingestion, injection, inhalation, eye contact and skin contact with all hazardous materials in the laboratory.

B. 	No chemical should ever be tasted. Do not pipette by mouth in the laboratory; use a pipette aid.

C. 	When you are instructed to smell a chemical, you should gently waft the vapors toward your nose using your gloved hand or a folded sheet of paper. Do not place the container directly under your nose and inhale the vapors.

D. 	Use the fume hood when there is a possibility of release of toxic chemical vapors, dust, or gases. When using the fume hood, the sash opening should be kept at a minimum to protect the user and to ensure the efficiency of the operation. Keep your head and body outside of the hood face. All chemicals and equipment should be placed at least six inches from the hood face to ensure proper airflow.

E. 	If any chemical spills onto the skin, immediately flush the affected area with water and notify the instructor.

F. 	Eating, drinking, smoking, chewing gum, applying cosmetics, and using smokeless tobacco products are prohibited in the laboratory. Beverage containers, cups, bottled water, and food containers are not permitted in the laboratory. Never use laboratory glassware for eating or drinking purposes.

G. 	Remove gloves before exiting the laboratory. Dispose of gloves in a waste basket, not in the solid waste container. 

H. 	Notify your instructor if you spill any chemicals. Clean up chemical spills 
(including water) immediately. Do not leave spilled chemicals on the bench top or
floor. At the termination of your experimental work, the desk top and student hood must be thoroughly cleaned before you leave the laboratory. The instructor will advise you of the proper manner to dispose of the cleaning materials. 
I. 	Notify the instructor about any sensitivity that you may have to particular
chemicals prior to the start of the particular laboratory experiment.

J. 	Due to possible contamination of laboratory coats with chemicals, students are advised that they should not wear laboratory coats outside of the chemistry lab and that they should not wash laboratory coats with personal clothing items.

K. 	Always wash your hands at the end of each laboratory session before you exit the
laboratory.

III. General Guidelines for Laboratory Procedures

A. 	Do not enter the laboratory room without the supervision of your instructor. Working in the laboratory without supervision by the instructor is expressly prohibited.  The performance of unauthorized experiments and the use of any equipment in an unauthorized or unsafe manner are strictly forbidden.

B. 	When diluting concentrated acids always pour the acid slowly into the water with
stirring. Never add water to concentrated acids because of the danger of splattering.

C. 	When cutting glass tubing, always protect your hands with a towel or heavy gloves. When inserting rods, tubing, or thermometers into stoppers, the glass must be lubricated with soapy water or glycerol. Tubing ends must always be fire-polished. Make sure that the glass is cool before you touch it. Hot glass looks just like cool glass. Do not attempt to dry glassware by inserting a towel wrapped around a glass rod.

D. 	Glass tubing should extend well through rubber stoppers so that no closure of the tube can occur if the rubber swells.

E. 	All water, gas, air, electrical, and other service connections must be made in a safe and secure manner.

F. 	Practical jokes, boisterous conduct, and excessive noise are prohibited. The use of personal audio and visual equipment is prohibited in the laboratory.

G. 	Gas valves must be kept closed except when a burner is in use.

H. 	Do not heat flammable liquids with a Bunsen burner or other open flame. If in doubt about the flammability of a liquid, consult your instructor.

I. 	Dispose of waste chemicals in the containers that have been provided and labeled for this purpose. Do not dispose of waste chemicals in the sinks or the waste baskets. Paper towels and gloves should be placed in the waste basket, not the chemical waste containers. Used filter paper and weighing dishes must be placed in the containers that are marked for this purpose.

J. 	Examine all apparatuses for defects before performing any experiments. Do not use damaged, cracked or otherwise defective glassware. Dispose of broken glassware in the containers provided in the laboratory. If you break a thermometer (or find a broken thermometer), report it to your instructor immediately.

K. 	Do not insert medicine droppers into reagent bottles unless they are specifically
supplied with the bottles.

L.	Never return unused chemicals to the stock reagent bottles. Take only what you need. Use the quantities of reagents recommended in your laboratory manual. Do not waste chemicals.

M. 	Do not remove stock reagent bottles from the dispensing areas without the permission of the instructor.

N. 	All materials (i.e., chemicals, paper, towels, broken glass, stoppers, and rubber tubing) must be kept out of the sinks at all times to minimize the danger of plugging drains. Such items are to be kept away from positions where they might fall into the sinks or drains.

O. 	Maintain clean glassware. When cleaning glassware with water, wash your equipment with tap water. Use distilled water only for rinsing. Do not use more distilled water than is necessary.  Ethanol and acetone rinses must be placed in the appropriately labeled container in the laboratory as directed by the instructor.
P. 	Heavy pieces of glass apparatuses and filter flasks should be supported with clamps suitably protected with rubber or plastic pads. Heavy pieces of glass apparatus that are not sitting directly on the bench top should have appropriate bottom supports, such as a rings or tripods.

Q. 	Coats, bags and other personal items should be stored in the proper areas; not on the bench tops or in the aisle ways.

R. 	When heating or carrying out a reaction in a test tube, never point the test tube toward your neighbor or yourself.

S. 	All containers containing chemicals or solutions of any kind that are retained between laboratory sessions must be labeled so that the contents can be identified by chemistry personnel. The label must also contain the date and the name of the responsible person.

T. 	Caps must be kept firmly in place on all reagent bottles and waste containers when not in use.

U. 	Return all of your equipment and glassware to your student drawer. Lock your drawer at the end of each laboratory session. 

V. 	At the end of the laboratory session, return all common equipment to the common
equipment drawer. Do not place the common equipment in your assigned student
drawer.

IV. Departmental and Institutional Laboratory Policies

A. 	Know the location of the fire extinguisher nearest to your work area, as well as the location of the eye wash stations, safety showers, and other safety equipment. Plan an emergency exit route from the laboratory.

B. 	When the fire alarm sounds you must evacuate the building via the nearest exit.
Extinguish all flames and turn off all equipment, as appropriate, before exiting.

C. 	All personal injuries and illnesses (however slight) occurring in the laboratory must be reported immediately to the instructor.

D. 	Report any accident (such as fires, explosions, a chemical spill, or the breaking of equipment) to your instructor immediately.

E. 	No chemical should ever be poured down the laboratory drains or placed in the waste baskets. Properly dispose of all waste chemicals in the containers that have been provided in the laboratories.

F. 	Visitors, including children and pets, are not permitted to enter laboratory rooms.

G. 	As a reminder of institutional policy, smoking is prohibited in all chemistry laboratories.

H. Do not take laboratory equipment, glassware, or chemicals from the laboratory room without the permission of the instructor. 

Organic Chemistry Hazards:

Organic chemistry labs are potentially much more hazardous that other science labs you have encountered.  It is important to be aware of all possible hazards around you at all times.  Among the principle hazards:

1. Flammable chemicals – Most organic compounds are flammable, particularly the commonly used solvents such as ethers, alcohols, acetone, and ethyl acetate.  Based on the flammability aspects of these materials, heating must be performed with water/steam baths, hot plates, sand baths, or heating mantles.
2. Toxic chemicals – Many of the compounds with which you will be working are poisonous.  Vapors of many of the solvents are toxic and breathing them must be kept to a minimum.  USE YOUR HOOD AS A TOOL TO PROTECT YOURSELF!  Likewise, avoiding contact with solids is a good general rule of thumb.
3. Corrosive and Irritating Chemicals – The well-known dangers in handling strong acids and bases must be kept in mind.  Some organic chemicals act as vesicants (skin irritants) and must be handled carefully with gloves.
















The College of New Jersey
Safety Rules for Undergraduate Students

I have read and I understand the Safety Rules for Undergraduate Students in Chemistry Laboratories issued by the Department of Chemistry at The College of New Jersey.  In consideration of being allowed to take this course, I will abide by these guidelines and policies.






______________________________________     DATE_____________________
                       Student Signature


_____________________________________________
Name (print)
 

_____________________________________________
Student ID Number



_______________
Course Number


_______________                           					_________________
   Room Number						             Desk/Drawer Number



Please return this completed form to your instructor. It will be maintained as a permanent record.









Chemistry Lab Safety inspection				


Lab bldg/room#____________________		Lab Supervisor___________________

Signage and Safety Equipment

· Door signage (including contact information) updated 
· Fire extinguishers unencumbered
· Safety showers & eye washes clear
· Lab chemical inventory on hand or available on computer
· Emergency instructions posted

Waste

· Chemical waste properly labeled
· Chemical wastes properly segregated by compatibility
· Waste containers properly closed (solid waste included)
· Proper glass waste container
· No chemicals or samples in trash
· No sharps (needles, razors) in trash
· No food in trash

Chemical storage
· Chemicals segregated according to compatibility
· Nitric acid stored in separate secondary containment
· Oxidizers and peroxides stored properly.
· Reducing agents (eg. metal hydrides) stored properly 
· Flammable solvents in flammable storage 
· Flammable or explosion proof refrigerator/freezer used for flammables.
· Base baths labeled and in secondary containment 
· Chemicals (particularly flammable ones) not stored in hoods or on benches

Chemical Labeling
· All reagents labeled in original bottles or properly labeled in temporary containers
· Peroxide forming solvents dated when purchased and opened.

Personal Protective Equipment
· Goggles in use with chemicals in lab with hazards
· Gloves & lab coats being worn with chemicals
· Extra goggles available

Proper Procedures
· Chemical operations with hazardous materials in hoods or glovebox
· Hoods kept closed to recommended sash level
· Reactions labeled and attended
· Work space uncluttered and clean
· No food (including gum) or drink in labs 
· Gloves and lab coats removed before leaving labs
· Gas cylinders securely attached to lab benches or walls
· Appropriate safety measures used in transport
· Cryogloves and googles (or splash shield) used with cryogens
· Syringes and needles properly stored
· Balances clean
· Electrical wiring to instruments un-frayed
· No tripping hazards 

Use floor plan to map identified problems by number to facilitate inspection and correction of deficiencies.

Overall Comments on lab:









Follow-up actions required:













Inspected by_____________________________________ Date__________

Reviewed by Lab supervisor_____________________________________ Date__________




If follow-up is required

Follow-up completed_____________________________________ Date__________




Personal Protective Equipment (PPE) Violation Reporting Form


______________________________   ____________________________   _____________
             Print Student Name 	             Course I.D./Section/Lab Section             Term


The student, named above, did not wear approved personal protective equipment during laboratory work associated with the above course. Failure to follow safety guidelines puts people at increased risk of injury. By signing below, the student acknowledges this violation of chemistry department safety policies.

Three recorded violations of the same type may result in cancellation of the student’s registration in the course.


Violation 1

PPE Violation Type (check box)
______________________________    __________ 			[ ] goggles
Student Signature                                          Date 			[ ] footwear
[ ] other ________________
______________________________    __________
Course Instructor Signature                          Date

______________________________    __________
Safety Coordinator Signature                       Date



Violation 2

PPE Violation Type (check box)
______________________________    __________ 			[ ] goggles
Student Signature                                          Date 			[ ] footwear
[ ] other ________________
______________________________    __________
Course Instructor Signature                          Date

______________________________    __________
Safety Coordinator Signature                       Date

______________________________    __________
Department Chair Signature                         Date


Violation 3

PPE Violation Type (check box)
______________________________    __________ 			[ ] goggles
Student Signature                                          Date 			[ ] footwear
[ ] other ________________
______________________________    __________
Course Instructor Signature                          Date

______________________________    __________
Safety Coordinator Signature                       Date

______________________________    __________
Department Chair Signature                         Date
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