CHEMICAL HYGIENE PLAN

VA Hospital, Madison, WI

RESEARCH LABORATORY POLICY STATEMENT

Research & Development Service at this VA Hospital is committed to providing a safe workplace for all employees. We further believe that our employees have a right to know about health hazards associated with their work. By implementation of this policy, we are committed to increasing workers awareness of risks, improving work practices, promoting the appropriate use of existing personal protective equipment, and greater use of engineering controls. It is our commitment to continue to decrease acute and chronic problems associated with laboratory procedures.

YOUR RESPONSIBILITY IS TO READ AND GAIN FAMILIARITY WITH THE VA CHEMICAL HYGIENE PLAN AND PRACTICE THE SAFE PROCEDURES RECOMMENDED.

To ensure compliance with this policy and comply with Federal Law, 29 CFR 1910.1450, and VHA handbook 1200.08, the Research Safety Officer (Randal.Wolff@va.gov) is responsible for supervising and operating the research safety program. Safety Coordinators are assigned for each research wing. 

Further assistance may be obtained from the Research Safety Committee and the Research & Development Service office (R&D committee coordinator, Bev Birdsall at 280-7007 or e-mail her at Beverly.Birdsall@med.va.gov).

WILLIAM S. MIDDLETON MEMORIAL

VETERANS HOSPITAL

2500 Overlook Terrace

Madison, WI  53705

HOSPITAL MEMORANDUM                                                                             October 24, 2008
NO. 001S-08-11                                                                                                        RES:  10/24/11

CHEMICAL HYGIENE
I.
PURPOSE:  To protect laboratory employees from hazards associated with the use of hazardous chemicals, and to assure compliance with OSHA health hazard standards and the OSHA Laboratory Standard.

II.
POLICY:  It is the policy of the hospital to establish and maintain control over all hazardous chemicals used in all laboratories.

III.
DEFINITIONS:  "Laboratory" is defined as an area where hazardous chemicals are used under the following conditions:


A.  Chemical manipulations are carried out on a laboratory scale, i.e., where containers used for reactions, transfers, or other handling of substances are designed to be easily and safely handled by one person.


B.  Multiple chemical procedures or chemicals are used.


C.  The procedures involved are not part of a production process nor in any way simulate a production process.


D.  Protective laboratory practices and equipment are available and in common use to minimize the potential for employee exposure to hazardous chemicals.

Within the hospital, laboratory refers to all clinical laboratories, research laboratories, the pulmonary function laboratory, and any other service working with hazardous chemicals in a laboratory setting.

IV.
RESPONSIBILITY:  All VA laboratory employees must support and comply with the Chemical Hygiene Plan.


A.  The Director or Designee is responsible for initiation and maintenance of a program to protect laboratory employees from adverse health effects resulting from exposure to hazardous chemicals.


B.  Service Chiefs are responsible for:


1.   Identifying hazardous materials which are used or stored in their service.



2.   Maintaining all material safety data sheets (MSDS) for rapid access on paper or electronic storage (CD or disk).  



3.   Developing and implementing safe procedures for storage, use, and disposal of these hazardous chemicals.



4.   Training their employees (including Without Compensation) in the hazards, safe storage, use, emergency, and disposal procedures for chemicals used in their service.  Special training will be provided for extremely hazardous substances as defined in Chemical Hygiene Plan.



5.  Obtaining complete Chemical Hygiene Plan from Safety and Health Manager if their employees are at risk and assuring employees' compliance with the plan.


C.seq level2 \h \r0   Safety and Health Section:



1.  The Industrial Hygienist serves as the hospital Chemical Hygiene Officer and will work with the lab safety coordinators to resolve issues raised by the plan, and to approve the use or revision of procedures involving particularly hazardous substances.



2.  The Safety and Health Section will review the Chemical Hygiene Plan annually.

D.  seq level2 \h \r0 Laboratory employees are responsible for working safely with hazardous chemicals at all times.  This includes understanding the hazards of chemicals, as well as use of hoods and personal protective equipment.

V.seq level1 \h \r0     
REFERENCES:  OSHA 29 CFR 1910.1050, The OSHA Laboratory Standard;

CDC.NIH BSL-1$BSL-2 Guidelines (Website); Hospital Memorandum 001S-20, Liquid Nitrogen

VI.   
RESCISSION:  Hospital Memorandum No. 001S-05-11, dated June 15, 2005
VII.  
AUTOMATIC RESCISSION DATE:  October 24, 2011
VIII.
FOLLOW-UP RESPONSIBILITIES:  Industrial Hygienist
Deborah A. Thompson
Director
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	OI Manager
	Jean Farrell-Holtan 10/15/08
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	Becky Kordahl 10/14/08
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	Patricia Frausto 10-08-08

	Staff Assistant to the Director
	Michael Dieterle 10-8-08

	Chief of Staff
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William S. Middleton Memorial Veterans Hospital


Chemical Hygiene Plan

The Chemical Hygiene Plan is enclosed.  To complete your Chemical Hygiene Plan:

1.
Designate a Safety Coordinator for your laboratory.

2.   
Attach the Safety Standard Operating Procedures pertinent to the operations conducted in your lab to the enclosed Chemical Hygiene Plan. 

3.
Establish a chemical safety training program, if you don't already have one.  The Safety 

and Health Section can assist you in developing your program and in obtaining chemical hazard information.

4.
Make the Chemical Hygiene Plan available to all persons working in your lab.

5.
Keep records of all employee exposure monitoring, and all employee medical exams related to the Chemical Hygiene Plan.

6.
Designate and post an area of the lab for the use of Extremely Hazardous Substances 

(carcinogens, reproductive toxins, and substances with a high degree of acute toxicity).  The designated area could be a particular fume hood, a room, or part of a room.  In any case, the designated area should be clearly demarcated and posted.

Chemical Hygiene Plan
INTRODUCTION:
PURPOSE:  The purpose of this Chemical Hygiene Plan for the William S. Middleton Memorial Veterans Hospital is:

1.
To protect laboratory employees from the health hazards associated with the use of hazardous chemicals in laboratories.

2.
To ensure laboratory employees are not exposed to substances in excess of the permissible exposure limits (PELs) as defined by the Occupational Safety and Health Administration (OSHA) and codified in 29 CFR 1910.1000, Table Z-1.  (Alternatively, the ACGIH TLVs  or the NIOSH RELs can be used.)

3.
To ensure regulatory compliance with the OSHA laboratory standard as codified in 29 CFR 1910.1450.

This plan will be adopted and expanded upon as necessary by each laboratory to achieve these objectives.

SCOPE:  This plan applies to all VA employees who engage in the laboratory use of hazardous chemicals, which includes all of the following conditions:

1.
Chemical manipulations are carried out on a laboratory scale, i.e., where containers used for reactions, transfers, or other handling of substances are designed to be easily and safely handled by one person.

2.
Multiple chemical procedures or chemicals are used.

3.
The procedures involved are not part of a production process nor in any way simulate a production process.

4.
Protective laboratory practices and equipment are available and in common use to minimize the potential for employee exposure to hazardous chemicals.

APPLICATION:  For laboratories, this standard supersedes all other OSHA health standards found in the Code of Federal Regulations, Title 29, part 1910, subpart Z, except as follows:

1.
For any OSHA health standard, only the requirement to limit employee exposure to the specific exposure limit shall apply, except (a) if a particular standard says otherwise, or (b) if the action level (or PEL) is expected to be routinely exceeded for an OSHA regulated substance with exposure monitoring and medical surveillance requirements, exposure determination, and prescribed medical surveillance shall be undertaken.  The individual chemicals covered by these two exceptions are listed in Appendix 1 of this Chemical Hygiene Plan.

2.
Prohibition of eye and skin contact where specified by any OSHA health standard shall be observed.

Although this plan deals only with use of hazardous chemicals, employees may also encounter potential physical, biological, or radioactive hazards in the laboratory.  Regulations and guidelines for these situations may be already established by Safety or Radiation Safety Regulations.  In the unlikely event that there is a conflict between provisions of various regulations, the Safety and Health Section should be contacted to assist in resolving the discrepancy.

RESPONSIBILITIES:  Responsibility for the implementation and observance of this Chemical Hygiene Plan lies at all levels:

1.
Employer:  The VA Hospital is responsible for developing and supporting a broad-

based chemical hygiene program that will protect its students and laboratory employees from adverse health effects associated with exposure to hazardous chemicals.  Management is responsible for adopting and promoting a "Safety First" attitude for itself and among all level of employment at the VA.  Each laboratory that uses hazardous chemicals will designate at least one safety coordinator to serve as a focal point for laboratory health and safety activities within the unit.  Each laboratory will modify this core Chemical Hygiene Plan to incorporate location-specific information, and designate a local safety coordinator.  

2.
Safety and Health Section:  The Safety and Health Section is responsible for developing 


and updating this core Chemical Hygiene Plan, for distributing it to departments who will 
 implement the plan, and for assisting services in their efforts to achieve compliance.  The Industrial Hygienist or his designee will serve as the Chemical Hygiene Officer for the VA Hospital.  The Safety and Health Section will also maintain a library of Material Safety Data Sheets (MSDS) and other chemical safety references.

3.
Supervisors:  The immediate supervisor of a laboratory employee is responsible for 

assuring the employee has received sufficient training and to assure potential hazards of specific projects have been identified and addressed before work is started.

4.
Employees:  Each laboratory employee is responsible for attending safety training 

sessions, following safety guidelines applicable to the procedures being conducted, and assuring that required safety precautions are in place before work is started.  Employees who have significant responsibility for directing their own laboratory work are responsible for assuring that potential hazards of specific projects have been identified and addressed before work is started.

Chemical Hygiene Plan for: ____________________________________

Laboratory covered by this plan:

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Specify building, department, room number(s), and telephone numbers.

Safety Coordinator:  Each laboratory will designate a Safety Coordinator, who is responsible for the development and implementation of this Chemical Hygiene Plan.  

The Safety Coordinator for the lab(s) specified above is:

______________________________________________________________________________

______________________________________________________________________________ (Specify the safety coordinator’s name, title, office room number, lab room number, telephone numbers, and regular office hours, if any.)

STANDARD OPERATING PROCEDURES:  Relevant to safety and health, to be followed in your laboratory when using chemicals.  

Know what you are working with, (all of the hazardous properties), don't get any on you , and don't get any in you.
•
Be informed about the chemicals you are working with! 

Know their flammability, reactivity, corrosivity, and toxicity.  Read the container labels and MSDS before working with any chemical, and become familiar with the precautions necessary for working safely with the chemical.

PERSONAL HYGIENE:

•
Wash promptly whenever a chemical has contacted the skin.

•
Never eat, drink, smoke, chew gum or tobacco, or apply cosmetics in a laboratory.

•
Do not keep food in refrigerators that are used for chemical, radioactive, or 


biological storage of experimental work.

•
Wash your hands after all lab work and before eating, drinking, or going to the 


bathroom.

•
Avoid inhalation of chemicals.  Do not "sniff" to test chemicals.  Do not smell 


reagents. 

•
Never use mouth suction to fill a pipette.  Use a pipette bulb or other pipette filling 


device.

PROTECTIVE CLOTHING AND EQUIPMENT:

•
Wear a lab coat when working with chemicals or biological materials in the lab.  


When you spill something on it, you can remove the coat before the chemical 

penetrates or burns holes in your clothing or your skin.

•
Shorts and short skirts provide no protection from spills and splashes and shall not 

be worn when performing laboratory procedures.  Long pants afford much more 

protection from spills and splashes and shall be worn when working with chemicals 

or biological materials..

•
Closed-toe shoes should be worn in laboratories.  Sandals and athletic shoes which 

have porous mesh uppers afford no protection from spills and shall not be worn 

when working with chemicals or biological materials..  

EYE PROTECTION:

•
Eye protection must be worn whenever there is a risk of eye injury.  Failure to use 

adequate precautionary measures can result in severe eye injury or even blindness.

•
If you are using corrosives in the lab, goggle-type eye protection that provides a 

complete seal around the eyes are required.

•
Wear goggles whenever there is danger of splashing chemicals in your eyes.  Avoid 

the use of contact lenses.  Contact lenses are difficult to remove if a chemical has 

entered the eye.  Contact lenses also prevent the natural flow of eye fluids from 

removing minor contaminants.

•
Wear full face shields in extremely hazardous situations as when working with 

explosives, highly reactive chemicals, or highly corrosive materials.

•
Ordinary safety glasses or goggles are not sufficient protection when working with

ultraviolet (UV) radiation.  Wear safety glasses with UV absorbing filters.  

Improper eye protection can result in severe eye burns.

•
Eye injury in labs is an event with a low frequency, but with horrifying 

consequences when it does occur.  Don't play a game of chance with your eyes.  If 

you are unsure as to the proper eye protection, call the Safety and Health Section

for advice.

HOUSEKEEPING RULES:  Keeping an orderly, well maintained lab can alleviate many lab safety problems.  Good housekeeping can lower the number of lab accidents and improve fire safety.  Also, by following good housekeeping rules, you can increase your working space.

•
Keep passageways to exits clear.

•
Do not block areas around safety showers, fire extinguishers, fire blankets, and 


electrical controls.

•
Keep chemical containers clean and properly labeled.

•
Do not clutter your work area with chemicals or equipment not necessary for your 


current work.

•
No storage of bicycles in the lab.  Lock them up outside the building.

•
Use the proper waste disposal receptacles for solvents, glass, paper, etc.

•
Disassemble surplus equipment and return it to its proper storage place.

•
Clean up all spills promptly!

•
Keep common‑use items such as balances, hoods, and ovens clean and neat.  


Always leave equipment clean for the next user.

HANDLING FLAMMABLES AND COMBUSTIBLES:
•
Keep flammable liquids away from ignition sources:  Flames, electric coils, hot 


plates, and other hot surfaces.  Steam lines may ignite carbon disulfide.

•
Use explosion‑proof blenders, mixers, and other equipment when using flammable 


liquids.

•
Provide adequate ventilation whenever flammable liquids are used or transferred 


between containers.  Use in a hood whenever possible.

•
Flammable liquids shall not be stored or transferred from one container to another 


in a corridor or an exit.

•
Transfer of flammable liquids by means of pressurizing the container with air is 


prohibited.

STORAGE OF FLAMMABLES AND COMBUSTIBLES:
•
Use UL‑approved flammable storage cabinets for chemical storage.

•
Use a flammable liquid storage room outside the lab to store the bulk of flammable 


liquids.

•
Keep bench storage of flammable liquids to a minimum.

•
Do not store flammable liquids in a regular refrigerator.  Use an explosion‑proof 


refrigerator.

•
Clearly identify all flammable liquid containers with contents, owner, and 


procurement date.

•
Don't store flammable liquids where they may accidentally come in contact with 


strong oxidizers.

•
Use secondary containment for flammables storage whenever possible.

· Identify each refrigerator or freezer whether flammables can or cannot be stored in 


them.

BULK STORAGE OF FLAMMABLE LIQUIDS IN THE LAB:
•
Hazardous chemicals (flammable liquids) stored in the open in the laboratory shall 

be kept to the minimum necessary for the work being done.  In no case shall the 

amount of flammable liquids in use exceed ten gallons per 1000 square feet of lab 

floor area.

•
The storage of factory sealed vessels, boxes, or drums within the laboratory is 

prohibited unless they are kept in flammable liquid storage cabinets.  Those factory 

sealed items not stored in flammable liquid storage cabinets shall be stored in 

approved flammable liquids storage rooms in all cases.

FIRE SAFETY--BE PREPARED!
PRIVATE 
Fire Precautionstc  \l 4 "Fire Precautions":  A lab fire usually results from the combustion of flammable liquids, 

mishandling of reactive chemicals, defective electrical wiring, or combinations of these or other 

conditions.   Practicing sound fire preventing techniques will help to minimize fire hazards.  

Always pull the fire alarm and call ext. 911 before trying to fight the fire.

•
Keep fire and stairwell doors closed at all times.

•
Know how to operate fire extinguishers.  Call Safety if you would like a 


demonstration.  




   •       Keep exit corridors and stairwells clear.

•
Close lab doors when not in the room.

•
Know your lab's fire evacuation plan.

•
Know the location in your work area of fire extinguishers and call boxes.


PRIVATE 
PROCEDURES FOR HANDLING OR WORKING WITH CORROSIVE MATERIALS:  

Corrosives are materials which cause tissue destruction on contact with living tissue.  Precautions 

for corrosives focus mainly on preventing such contact.  Corrosives also can react with metals 

causing deterioration of the metal surface.  Acids and bases are corrosives.  Acids with a pH<2, 

and bases with a pH>12 are especially dangerous and require the following precautions:tc  \l 4 "PROCEDURES FOR HANDLING OR WORKING WITH CORROSIVE MATERIALS\:  Corrosives are materials which cause tissue destruction on contact with living tissue.  Precautions for corrosives focus mainly on preventing such contact.  Corrosives also can react with metals causing deterioration of the metal surface.  Acids and bases are corrosives.  Acids with a pH<2, and bases with a pH>12 are especially dangerous and require the following precautions\:"
· Containers and equipment used for storage and processing of corrosive materials must be corrosion-resistant.

· Eye protection that forms a complete seal around the eyes (goggles) and rubber gloves must always be used when handling corrosive materials.  A face-shield, rubber apron, and rubber boots may also be appropriate, depending on the work performed.

· When mixing concentrated acids with water, add the acid slowly to water.  Never add water to acid.
· Acids and bases should be stored separately from each other.  Organic acids should be stored with flammable materials, separate from oxidizers and oxidizing acids.

An eyewash and safety shower must be readily accessible (within 100 feet of clear travel), to areas

where corrosives are used and stored.  In the event of skin or eye contact with corrosives, immediately

flush the area of contact with cool water for 15 minutes.  Remove all affected clothing.  Get medical

help.
CRITERIA TO DETERMINE AND IMPLEMENT SPECIFIC CONTROL MEASURES:
A.
Contact Hazards:  All work with chemicals that represent a contact hazard must be done while wearing the appropriate skin and eye protection for that chemical.  Contact hazard chemicals include those that are corrosive, allergens, sensitizers, or can be absorbed through intact skin.  Consult the chemical's MSDS for chemical-specific hazard information.  Wear the proper gloves specific to the chemical in use.  Consult the glove chart in Appendix B on page 28 of this Chemical Hygiene Plan.

B.
Inhalation Hazards:  Always use toxic chemicals in hoods or well‑ventilated areas.  Keep 

them sealed and stored in the proper place when not in use.  All use of volatile chemicals should 

occur in properly operating chemical fume hoods.  When a TLV (threshold limited value) or PEL (permissible exposure level) value for a chemical is less than 50 ppm or 100 mg/m3, the user of the chemical must use it in a properly operating chemical fume hood, (100fpm capture velocity),  glove box, or other isolation device.  If none is available, no work shall be performed using that chemical.

If a TLV, PEL, or REL (recommended exposure level) is not available for a chemical, the animal or human median inhalation lethal concentration, LC50 information will be assessed.  If that value is less than 200 ppm or 2000 mg/m3 (when administered continuously for one hour or less), the user of the chemical must use it in a properly operating chemical fume hood, glove box, or other isolation device.  If none is available, no work shall be performed using that chemical.

FUME HOODS MUST BE FUNCTIONING PROPERLY!
USE OF CHEMICAL FUME HOODS:  A fume hood's purpose is to assist in safe handling of hazardous materials, especially those that produce hazardous vapors, gases, or dusts.  The fume hood provides ventilation to carry away airborne contaminants.  The hood can also provide shielding to protect the user and containment for small fires and explosions.  A fume hood is easy to use.  Attention to a few simple points ensures the expected benefits.  (See fume hood procedures.)

A hood must have an adequate face velocity (measured at the work opening) to ensure the proper removal of toxic materials.  The Safety and Health Section annually check the air flow of each chemical fume hood.  The sash position at which the 100 feet per minute capture velocity is attained at the fume hood's face is marked and a label placed on the hood, which shows both air flow ratings and the date they were taken.  The airflow velocity must be at least 100 feet per minute at the face of the hood for approval.  For work with carcinogens or highly toxic chemicals, or for radioactive iodinations, greater velocities are required.  Use of perchloric acid requires a specially constructed hood with washdown facilities to avoid the formation of explosive metal perchlorates.

Please note that air flow rate decreases as you raise the shield.  To maximize airflow rate, keep the shield as low as possible. 

A biosafety cabinet is not a chemical fume hood and should never be used for working with hazardous chemicals.  

PROCEDURES FOR USING LABORATORY HOODS: 

1.
Before each use, make sure that the hood is operating.  Tape a  one (1) cm wide strip of 

tissue to the edge of the fume hood's sash.  Its flutter will tell you the direction of airflow.

2.
Keep front-to-back pathways clear for air flow.  If possible, elevate bulky equipment to 

allow air to flow under the equipment as well as around and over it.

3.
Keep all hazardous materials at least 15 cm (6 inches) behind the plane of the sash to

reduce the  chance that stray air currents will bring material back to you.  Apply a tape 

strip on the bench surface as a reminder.

4.
Keep heating units at least 30 cm (12 inches) behind the sash.  They produce strong air 

currents of their own.

5.
Obey any "User Restrictions" identified on the Fume Hood Label when relying on the hood 

for protection.  By observing these restrictions, the hood will provide expected protection 

despite minor design or installation deficiencies.  For more information, or if the hood does 

not have a Fume Hood Label, contact the Safety and Health Section.

6.
Keep unneeded items and chemicals out of the hood.  A cabinet should be used for 

chemical storage.

7.
Keep the sash down except when working with equipment in the hood.  The sash provides

shielding if an incident occurs inside the hood.  Energy conservation is also improved in 

most cases.

8. Keep a shield between the user and the work if it is under pressure or may explode or squirt


material.  The shield may be integral with the hood or the type that sits on the bench top. 


In either case, it should be transparent and positioned for work around the shield with both 

hands while the face and body are protected.  This protection must be used in addition to, 

not instead of, conventional eye, hand, and arm protection.

9.
Keep spill control materials available when working with liquids.  For example, have 

bentonite, vermiculite, or other sorbents available near the hood.  A containment pan may 

be used when working with non-ignitable liquids.  If a containment pan is used with 

ignitable liquids, the pan must have a low profile so that vapors produced inside the pan do 

not accumulate and lead to an explosion.  Plastic-backed absorbent paper should be 

avoided, if possible, because it increases the amount of combustible material in the hood 

and may interfere with air flow.

10. 
Minimize outside air currents by reducing foot traffic past the face of the hood.

11. 
Perform perchloric acid procedures only in an appropriate wash-down hood.

TRAINING:  All personnel in this laboratory must be trained in chemical and laboratory safety, at a minimum, on the contents of this Chemical Hygiene Plan along with additional training on the specific hazards and procedures of their laboratory.  Usually, training will consist of supervisory staff reviewing hazard information and appropriate work practices with employees.

Supervisory staff (faculty and supervisors) are to:

· Provide MSDS (printed format or electronic storage).  Websites are useful as a 


resource but not as a substitute for MSDS.

•
Distribute hazard information (e.g., MSDS).

•
Identify their employees who require training.

•
Ensure that employees are trained in a timely manner.

The Safety and Health Section will assist with training by:  

•
Providing chemical hazard information.

•
Loaning training aids (books, manuals, videotapes).

•
Advising faculty and supervisors on their training program contents.

•
Giving occasional safety talks, on request.

The self-test in Appendix C of this Chemical Hygiene Plan should be used to document the training of lab personnel.  Laboratory-specific training should be documented by additional questions on the quiz or by an attendance sheet and training outline for training sessions.  The Safety and Health Section is available to provide advice and assistance.   

MEDICAL CONSULTATION/EXAMINATION:  All employees of this laboratory have the right to receive, at no cost to them, medical consultation and examination when:

1.
The employee develops signs or symptoms of exposure to hazardous chemicals.

2.
An action level or PEL if there is no action level, is routinely exceeded for any chemical 



for which a substance-specific standard has been established.

3.
There has been a spill, leak, or explosion that has made it likely that employee over-



exposure has occurred.

The Chemical Hygiene Officer shall determine when and if these conditions exist and arrange for payment for any medical consultations/examinations that are deemed necessary.

SPECIFIC PROCEDURES FOR EXTREMELY HAZARDOUS SUBSTANCES:
TOXIC CHEMICALS:

Special Precautions for Working with Chemicals of Moderate, Chronic or High Acute Toxicity:  Examples include diisopropyl fluorophosphate, hydrofluoric acid, and hydrogen cyanide.

1.
Consult a MSDS (material safety data sheet) that lists toxic properties of known 

substances, and learn what is known about the substance that will be used.  Follow the 

specific precautions and procedures for the chemical.

2.
Use and store these substances only in designated (restricted access) areas placarded with 

appropriate warning signs.

3. 
Use a hood or other containment device for procedures, which may result in the generation

of aerosols or vapors.  Trap released vapors to prevent their discharge with fume hood exhaust. 

4.
Avoid skin contact by use of gloves and long sleeves with full length lab coat and other 

protective apparel as appropriate.

5.
Maintain records of the amounts of materials on hand, amounts used, and the names of the 

workers involved.

6.
Be prepared for accidents and spills.  Assure that at least two people are present at all times 

if the compound in use is highly toxic or of unknown toxicity.

7.
Store breakable containers in chemically resistant trays; also work and mount apparatus 

above such trays or cover work and storage surfaces with removable, absorbent, plastic-

backed paper.

8.
If a major spill occurs outside the hood, evacuate the area and call for assistance.

9.
Thoroughly decontaminate or dispose of contaminated clothing or shoes.  If possible, 

chemically decontaminate by chemical conversion to a less toxic product.

10. 
Store contaminated waste in closed, suitably labeled, impervious containers.

Special Procedures for Working with Chemicals of High Chronic Toxicity:  Examples include dimethylmercury, nickel carbonyl, benzo-a pyrene, N-nitrosodiethylamine, other human carcinogens, or substances with high carcinogenic potency in animals.  See Appendix A for a list of carcinogens.

1.
Conduct all transfers and work in designated (restricted access) areas:  A lab hood, glove

box, or portion of a lab, designated for use of highly toxic substances, for which all persons 

with access are aware of the substances being used and necessary precautions.

2.
Protect vacuum pumps against contamination with scrubbers or HEPA filters and vent effluent



into a hood.  

3. Decontaminate vacuum pumps or other contaminated equipment, including glassware, before

   removing them from the designated area.  Decontaminate the designated area before 

normal work is resumed.

4.
Before leaving the designated area, remove protective apparel (placing it in an appropriate, 

labeled container).  Thoroughly wash hands, forearms, face, and neck.

5.
Use a wet mop or a vacuum cleaner equipped with a HEPA filter to decontaminate 

surfaces.  DO NOT DRY SWEEP SPILLED POWDERS.

6.
If using toxicologically significant quantities of a substance on a regular basis, medical 

consultation may be appropriate.

7.
Keep accurate records of the amounts of these substances stored and used, the dates of use, 

and names of users.

8.
Assure that the designated area is conspicuously marked with warning and restricted access 

signs and that all containers are appropriately labeled with identity and warning labels (e.g., 

CANCER-SUSPECT AGENT).

9.
Assure that contingency plans, equipment, and materials to minimize exposures of people 

and property in case of accident are available.

Special Precautions for Animal Work with Chemicals of High Chronic Toxicity:
1.
For large-scale studies, special facilities with restricted access are preferable.

2.
When possible, administer the substance by injection or lavage instead of in diet.  If 

administration is in the diet, use a caging system under negative pressure or under laminar 

airflow directed through HEPA filters prior to discharge.

3.
Devise procedures which minimize formation and dispersal of contaminated aerosols, 

including those from food, urine, and feces ( e.g., use HEPA filtered vacuum equipment for 

cleaning; moisten contaminated bedding before removal from the cage; mix diets in closed 

containers in a hood).

4.
When working in the animal room, wear plastic or rubber gloves, fully buttoned laboratory 

coat or jumpsuit and, if needed because of incomplete suppression of aerosols, other 

apparel and equipment (shoe and head coverings, respirator).

5.
Dispose of contaminated animal tissues and excreta using approved methods.

Procedures for Working with Reproductive Health Hazards:  Because so much is unknown regarding reproductive health hazards, the prudent approach is to limit exposure to any chemicals to the greatest extent possible.  Indeed, some believe that almost any substance may be teratogenic if there has been excessive exposure at certain stages of embryonic or fetal development.  Despite the lack of data concerning the human reproductive health effects of most chemicals, there are ways in which to avoid reproductive hazards.  By following prudent work practices, individuals attempting to conceive or already pregnant can safely work with suspected work-site hazards.  

Anyone Working with Potential Reproductive Hazards Should:
•
Be informed about the substances used at work and at home--read labels and study 


the MSDS at work.

•
Treat all chemicals with respect--not only those, which are known to produce 


harmful reproductive effects.

•
Use appropriate protective equipment such as shielding and mechanical pipetting 


devices; never pipette by mouth.

•
Use good hygiene procedures--wash your hands after using chemicals.

•
Use appropriate ventilation when working with chemicals, biologicals, or 


radioactive materials.

•
Dress appropriately for work procedures--including gloves, full length lab coat, and 

other personal 
protection.

•
Do not eat, drink, smoke, insert contact lenses, or apply cosmetics when working 

with chemicals, biologicals, or radioactive materials.

•
Use the concepts of time, distance, and shielding to reduce radiation exposure.  Call


Radiation Safety at ext. 17014 for advice on reducing your radiation dose.  Employees 


must receive training from Radiation Safety before being approved to use radioactive materials.

•
Dispose of chemicals, biologicals, and radioactive materials appropriately.

•
Avoid tobacco, alcohol, and drugs not prescribed by your physician.

•
Receive early and regular prenatal care.

•
For additional information, call the Safety 0ffice at ext 17386.

EMBRYOTOXINS:  Substances that act during pregnancy to cause adverse effects on the fetus. These effects include embryolethality (death of the fertilized egg, the embryo, or the fetus), malformation (teratologic effects), retarded growth, and postnatal functional deficits.  Examples include organomercurials, lead compounds, and formamide.  Because the period of greatest susceptibility to embryotoxins is the first 8-12 weeks of pregnancy, which includes a period when a woman may not know she is pregnant, women of child-bearing potential should take care to avoid skin contact with all chemicals.

Special Precautions for Working with Embryotoxins (teratogens):
1.
Review each use of embryotoxins with the research supervisor.  Review continuing uses annually



or whenever a procedural change is made.

2.
Label containers as follows:  EMBRYOTOXIN:  READ SPECIFIC PROCEDURES FOR USE.

3.
Store embryotoxins in unbreakable containers or unbreakable secondary containers in a 



well-ventilated area.

4. Guard against spills and splashes.  Appropriate safety apparel, especially gloves, should be worn.

   All hoods, glove boxes, or other essential engineering controls should be known to be operating


properly before work is started.

5. Notify your supervisor and Safety of all incidents of exposure or spills.  A medical consultation


may be indicated.

PROCEDURES FOR HANDLING OR WORKING WITH REACTIVE CHEMICALS:  

Their hazard is due to the specific reactivity of the chemical in use.  Find out all of the specific information on the chemical's properties and reactivity before ordering or working with reactive chemicals.  Follow these general rules for reactives:

•
When working with reactive chemicals, use available safety equipment such as hood shields, portable safety shields, and face shields.

•
Understand the possible dangers of a reactive chemical before using it.  Read the label for recommended precautions.  If you are completely unfamiliar with the chemical, consult reference books for information on reactivity and incompatible chemicals.

•
Do not store reactive chemicals that are not in current use in the lab.

•
Store reactive chemicals by segregating those that are potentially explosive when mixed.

•
Store reactive chemicals in a cool, dry place away from sunlight.

•
Use extreme caution when handling chlorates, perchloric acid, and other chemicals that may explode on impact.

OXIDIZERS:
1.
Know the reactivity of the materials involved in an experiment or process.  Ensure there are no extraneous materials in the area which could become involved in a reaction.  Segregate oxidizers from combustible and flammable materials.  Oxidation reactions are the most frequent cause of chemical accidents.
2.
If the reaction can be violent or explosive, use shields or other methods for isolating the 



materials or the process.

3.
Use the minimum amounts necessary for the procedure.  Do not keep excessive amounts of the material in the vicinity of the process.

4.
Store properly, away from organic materials, flammable materials, and reducers.

PYROPHORIC MATERIALS are materials, which ignite spontaneously upon contact with air. Often the flame is invisible.  Examples of pyrophoric materials are boranes, n-butyllithium, and white or yellow phosphorus.  Spills of such materials can result in massive lab fires.  Take care to avoid such spills or mishaps by storing the breakable glass bottle inside a non-breakable rubber or plastic bottle carrier.  Pyrophorics should be used and stored in inert environments.
SHOCK-SENSITIVE/EXPLOSIVE MATERIALS are compounds which can spontaneously release large amounts of energy under normal conditions, or when struck, vibrated, dropped, or otherwise agitated.  Some chemicals become increasingly shock-sensitive with age.  Of great concern in the laboratory is the inadvertent formation of explosive or shock-sensitive materials such as peroxides, perchlorates (from perchloric acid), and azides. 

A list of materials which can be shock-sensitive is provided below:
PRIVATE 
-azide salts of ammonium, copper I and II, calcium, silver, mercury I, and   lead II

-carbides and acetylides of copper and silver

-nitrides of sulfur, selenium, and mercury

-polynitro aromatics (e.g. trinitrotoluene)

-nitrate esters of organic alcohols and polyols (e.g. nitroglycerine)

-nitrate and nitrite amides (e.g. N‑nitroso‑N‑methyl urea)

-nitrate, chlorate, bromate, iodate, vanadate chromate, and permanganate    salts of hydrazine, transition metal amine complexes, ammonia,   

  guanidine, etc.

-hydroxyl ammonium salts of iodine and phosphate

-halogen acetylides and azides (e.g. chlorine azide, 1-bromo-1-propyne)

-the following salts of transition metals (especially copper, silver, gold, 

  lead and mercury):

  azides

  acetylides

  picrates

  fulminates

  oxalates (especially mercury)

  cyanates

  carbides

  nitrides-the following salts of organics and hydrazines, guanidines, etc.:

  nitrates, perchlorates and chromates

-lead tetrachloride

-lead and silver chlorite

-mercury tartrate

Note:  This list is by no means all-inclusive.  Consult an authoritative reference such as Bretherick's Handbook  of  Reactive  Chemical  Hazards, when you are in doubt as to the reactive/explosive nature of your chemical procedures.  Refer to MSDS.

1
PEROXIDE-FORMERS are materials which react with oxygen to form peroxides which can explode with impact, heat, or friction such as removing a lid.  Since these chemicals may be packaged in an air atmosphere, peroxides can form even though the container has not been opened.  Examples of peroxidizables include ethyl ether, liquid branched, or cyclic paraffins (alkanes), and olefins (alkenes).  

Special Precautions for Peroxide-Forming Materials:
1.
Date all peroxide-formers upon receipt and upon opening.  Unless an inhibitor has been

added by the manufacturer, materials should be properly disposed of after 18 months from 

the date of receipt or three months from the date of opening.
2.
Do not open any container which has obvious crystal formation around the lid.

 Other special precautions are similar to those used for flammables.

 A list of peroxide forming chemicals appears on the next page.

PRIVATE 
The most hazardous compounds - those that form peroxides without being concentrated, which can accumulate a hazardous level of peroxides simply on storage after exposure to air, are in List A.  Compounds forming peroxide that are hazardous only when concentrated are in List B.  List C consists of vinyl monomers that may form peroxides which can initiate explosive polymerization of the monomers.

List A - (12 MONTHS)

Peroxide Hazard
On Storage
Decahydronaphthalene (Decalin)

Diethyl ether

Isopropyl ether

Divinyl acetylene

Vinylidene chloride

Ethylene glycol dimethyl ether(Glyme)

Dicyclopentadiene

Methyl acetylene

Tetrahydronaphthalene

Cyclohexene

1-Pentene

1-Octene

List B - (18 MONTHS)

Peroxide Hazard On Concentration
Acetal

Dioxane

Tetrahydrofuran


Vinyl ether

Vinyl acetate

Vinyl chloride

Vinyl pyridine

Chlorobutadiene

  (Chloroprene)

Ethylbenzene

Methylcyclopentane

Benzyl alcohol

2-Butanol

2-Propanol

3-Methyl-1-butanol

2-Pentanone

3-Pentanone

List C - (18 MONTHS)

Hazard Due to Peroxide
Initiation of Polymerization*
Styrene

Butadiene

Tetrafluoroethylene

Chlorotrifluoroethylene

*When stored as a liquid, the peroxide-forming potential increases and certain of these monomers (especially butadiene, chloroprene, and tetrafluoroethylene) should be considered List A compounds.
2
COMPRESSED GAS CYLINDERS:  If compressed gas cylinders are handled incorrectly, they can be a lethal laboratory hazard.  A broken cylinder valve can cause a cylinder to act like a rocket.  Some gases, such as hydrogen sulfide, are a potentially lethal exposure hazard if the cylinder leaks.  

Follow These Safety Rules to Minimize the Hazards in Using Gas Cylinders:
•
Always secure gas cylinders with bench clamps or chains.  Bench clamps are available


from University chemical storage.

•
Use the correct regulator for a particular gas, never attempt to use improvised adaptors.

•
Transport cylinders on a cylinder cart with a safety chain.

•
Protect cylinders from all sources of heat and direct sunlight in order to prevent an 


accidental increase in pressure.

BULK STORAGE OF COMPRESSED GASSES IN THE LAB:

•
Cylinders that are not necessary for current laboratory requirements shall be stored 


in a safe location outside the laboratory work area.

•
The maximum number of flammable oxygen or health hazard gas cylinders in any one 500 square foot area shall not exceed three.  For the purposes of this code, a gas 

cylinder has an approximate dimension of 10 X 50 inches.

•
Provide a suitable storage area for unused or empty cylinders.  Securely fasten all 


cylinders.

•
Do not remove protective cylinder caps until the cylinder is securely fastened.  Replace cylinder caps before returning cylinders to their storage area.

•
Never accept a cylinder on which the name of the contents is missing or illegible. 

•
Do not rely on color codes for identification.

•
Do not drop cylinders or allow them to strike each other.

•
Check cylinders and all connections under pressure for leaks before using.  Use a soap solution and look for bubbles.

•
Remove regulators and valves from corrosive gas cylinders when they are not in 


frequent use.  Work the valve stem of a corrosive gas cylinder often to keep it from 


freezing.

•
Turn off both the main valve and regulator when not using the cylinder.

CRYOGENIC LIQUIDS:
•
Cryogenic liquids are hazardous because of the physical and chemical characteristics of their super-cooled state.  Cryogenic liquids may cause fires or explosions, embrittlement of structural materials, asphyxiation, and tissue destruction.

•
Always wear eye protection, preferably a face-shield.

•
Do not use gloves that can be frozen to the skin.

•
Keep away from all sources of ignition.

•
Store cryogenic liquids in a well‑ventilated area to avoid buildup of flammable gases or the displacement of air.

•
Select work materials wisely.  Cryogenic liquids alter the physical characteristics of some materials.

•
Use extreme care in transporting cryogenic containers.  Use a cart for large cryogenic containers.

· Adhere to the guidelines in the Hospital Memorandum on Liquid Nitrogen. 

HAZARD IDENTIFICATION: 
MATERIAL SAFETY DATA SHEETS (MSDS):  MSDS are an important resource for chemical-specific hazard information.  They are to be made available to laboratory workers who use hazardous chemicals.  The Safety and Health Section maintains files of all the MSDS for chemicals. If you need copies of MSDS for the chemicals you work with, contact the Safety Section or send them a list of chemicals for which you need MSDS.  Please limit your requests to 35 or less MSDS at a time.

CONTAINER LABELING:  All containers of chemicals in laboratories must be properly labeled.  This includes all containers received from manufacturers and distributors, as well as all containers filled by employees.  Labeling, at a minimum, should include the date the chemical is received, opened, or prepared, the identity of the chemical, its principal hazard (i.e. corrosive, flammable, toxic, irritant, carcinogen, etc.), and the owner’s name.  This includes all containers received from manufacturers and distributors, as well as all containers filled by employees.  For numerous small test tubes or vials, an ID number referenced in a laboratory notebook will suffice.  Avoid having general chemical storage in areas where concentrated acids are stored.  Caps on the acid bottles tend to deteriorate, letting acidic vapors out, which tend to deteriorate or destroy chemical labels on all of the other items in storage, leaving a storage cabinet full of unknowns.

APPENDIX A:  CHEMICAL LISTS:  1.  List of Human and Animal Carcinogens
Source:  Public Health Service, National Toxicology program--Fifth Annual Report on Carcinogens, 1989

	SUBSTANCE


animal or human evidence?
Acetylaminofluorene,2‑                                     animal 

Acrylonitrile                                                      animal 

Adriamycin                                                        animal 

Aflatoxins                                                          animal 

Aminoanthraquinone, 2‑                                    animal

Aminoazotoluene, o‑                                         animal 

Aminobiphenyl, 4‑                                             human  

Amino‑2‑methyl‑anthraquinone, 1‑                   animal 

Amitrole                                                            animal 

Anisidine Hydrochloride, o‑                              animal 

Arsenic and certain Arsenic compounds            human

Asbestos                                                             human

Azathioprine                                                       human 

Benzene                                                              human  

Benzidine                                                           human  

Benzotrichloride                                                animal 

Beryllium and certain Be compounds              animal 

Bis‑chloromethyl ether                                     human  

Bischloroethyl Nitrosourea                              animal 

Butadiene, 1,3‑                                                 animal 

Butanediol Dimethylsulfonate, 1,4‑  

(Myleran)                                                          human  

Cadmium and certain Cd compounds               animal 

Carbon Tetrachloride                                       animal 

Chlorambucil                                                    human  

Chlorendic Acid                                               animal 

Chlorinated Paraffins                                       animal 

CCNU (1‑(2‑Chloroethyl)‑3‑cyclohexyl  

‑1‑nitrosourea)
                                                animal 

Chloroform                                                       animal 

Chloro‑2‑methylpropene, 3‑                             animal 

Chloro‑o‑phenylenediamine,4‑                         animal 

Chromium and certain Cr compounds              human  

C. I. Basic Red 9 Monohydrochloride             animal 

Conjugated Estrogens                                      human  

Cresidine, p‑                                                    animal 

Cupferron                                                        animal 

Cyclophosphamide                                          human  

Diaminoanisole Sulfate, 2,4‑                           animal 

Diaminotoluene, 2,4‑                                       animal 

Dibromo‑3‑chloropropane, 1,2‑                      animal 

Dibromoethane, 1,2‑ (EDB)                            animal 

Dichlorobenzene, 1,4‑ (p‑Dichlorobenzene)   animal 

Dichlorobenzidine and its salts, 3,3'-              animal 

Dichloroethane, 1,2‑                                       animal 

Dichloromethane (Methylene Chloride)         animal 

Dichloropropene, 1,3‑                                     animal 

Diepoxybutane (2,2'‑Bioxirane)                      animal 

Di(2‑ethylhexyl)phthalate                                animal 

Diethylstilbestrol (DES)                                  human  

Diethyl Sulfate                                                animal 

Diglycidyl Resorcinol Ether                           animal 

Dimethoxybenzidine, 3,3'‑                             animal 

Dimethylaminoazobenzene, 4‑                       animal 

Dimethylbenzidine, 3,3'‑                                animal 

Dimethylcarbamoyl Chloride                         animal 

Dimethylhydrazine, 1,1‑                                 animal 

Dimethyl Sulfate                                            animal 

Dimethylvinyl Chloride                                 animal 

Dioxane, 1,4‑ (1,4‑Diethylene Oxide)            animal 

Direct Black 38                                              animal 

Direct Blue 6                                                  animal 

Epichlorohydrin                                             animal 

Estradiol‑17B (non‑conjugated estrogen)      animal 

Estrone (non‑conjugated estrogen)                animal 

Ethinylestradiol (non‑conjugated estrogen)   animal 

Ethyl Acrylate                                                animal 

Ethylene Oxide                                               animal 

Ethylene Thiourea (2‑Imidazolidinethione)   animal 

Formaldehyde                                                animal 

Hexachlorobenzene                                        animal 

Hexamethylphosphoramide                            animal 

Hydrazine and Hydrazine Sulfate                  animal 

Hydrazobenzene                                            animal 
	SUBSTANCE

               animal or human evidence?
Iron Dextran Complex                           

animal 

Kepone (Chlordecone)                         

animal

Lead Acetate                                     

animal 

Lead Phosphate                                 

animal 

Lindane and other Hexachlorocyclohexane isomers 
animal 

Melphalan                                         

human  

Methylenenebis‑(2‑chloroaniline), 4,4'‑ (MBOCA)
animal

Methylenedianiline and its Dihydrochloride, 4,4'
animal

Methylenebis(N,N‑dimethyl)benzenamine, 4,4'
animal

Methylaziridine, 2‑ (Propyleneimine)       

animal 

Metronidazole                                       

animal 

Michler's Ketone                                   

animal 

Mirex                                                

animal 

Mustard Gas                                        

human  

Naphthylamine, 2‑                                 

human  

Nickel and certain Nickel compounds          

animal 

Nitrilotriacetic acid                          

              animal 

Nitro‑o‑anisidine, 5‑                                

animal 

Nitrofen (2,4‑Dichlorophenyl‑p‑nitrophenyl ether)
animal 

Nitrogen Mustard Hydrochloride               

animal 

Nitropropane, 2‑                                    

animal 

N‑Nitrosodi‑n‑butylamine                          

animal 

N‑Nitrosodiethanolamine                           

animal 

N‑Nitrosodiethylamine                             

animal 

N‑Nitrosodimethylamine                            

animal 

Nitrosodiphenylamine,p‑                           

animal 

N‑Nitrosodi‑n‑propylamine                         

animal 

N‑Nitroso‑N‑ethylurea                             

animal 

N‑Nitroso‑N‑methylurea                            

animal 

N‑Nitrosomethylvinylamine                      

animal 

N‑Nitrosomorpholine                               

animal 

N‑Nitrosonornicotine                                

animal 

N‑Nitrosopiperidine                                

animal 

N‑Nitrosopyrrolidine                               

animal 

N‑Nitrososarcosine                                 

animal 

Norethisterone                                      

animal 

Oxydianiline, 4,4'‑                                  

animal 

Oxymetholone                                        

animal 

Phenacetin                                            

animal 

Phenazopyridine Hydrochloride                 

animal 

Phenoxybenzamine Hydrochloride           

animal 

Phenytoin                                            

animal 

Polybrominated Biphenyls                       

animal 

Polychlorinated Biphenyls                        

animal 

Polycyclic Aromatic Hydrocarbons, 15 varieties 
animal 

Procarbazine Hydrochloride                    

animal 

Progesterone                                         

animal 

Propane Sultone, 1,3‑                             

animal 

Propiolactone,beta‑                               

animal 

Propylene Oxide                                   

animal 

Propylthiouracil                                     

animal 

Reserpine                                            

animal 

Saccharin                                             

animal 

Safrole                                              

animal 

Selenium Sulfide                                   

animal 

Streptozotocin                                      

animal 

Sulfallate                                           

animal 

Tetrachloro‑dibenzo‑p‑dioxin, 2,3,7,8‑ (TCDD)
animal 

Tetrachloroethylene (Perchloroethylene)    

animal 

Thioacetamide                                        

animal 

Thiourea                                              

animal 

Thorium Dioxide                                      

human  

Toluene Diisocyanate                              

animal 

Toluidine, o‑                                        

animal 

Toluidine hydrochloride, o‑                       

animal 

Toxaphene                                         

animal 

Trichlorophenol, 2,4,6‑                           

animal 

Tris(1‑Aziridinyl)‑phosphine sulfide             
               animal 

Tris(2,3‑Dibromopropyl)‑phosphate             

animal 

Urethane                                             

animal 

Vinyl Chloride                                    

human


2.  LIST OF CHEMICAL REPRODUCTIVE HAZARDS:  The following list is a 

     combination of lists from several sources (NIOSH, State of California, U.S. Air 

     Force).  It is by no means comprehensive, so handle all chemicals with caution.


Metals:
Pesticides:

Solvents:



Lead
Carbaryl

Benzene


Cadmium
Chlordane

Chloroform


Mercury
Kepone (Chlordecone)
Hexane


Arsenic
Lindane 

Trichloroethylene


Lithium
DDT 

Toluene 


Antimony
Methoxychlor

Xylene


Boron 
Aldrin 

Carbon Disulfide


Manganese
Dieldrin 

Glycidyl Ethers


Selenium
Mirex 

Methylene Chloride




Hexachlorobenzene 

Perchloroethylene

Glycol Ethers:
Ethylene Glycol Monomethyl Ether (also called Methyl Cellosolve or Methoxyethanol)

Ethylene Glycol Monoethyl Ether (also called Ethyl Cellosolve or Ethoxyethanol)

Other Glycol Ethers (many varieties)


Other Organic Chemicals:

Chloroprene
Dimethyl Formamide 
Diethylstilbestrol


DBCP
Cytarabine 

Dinoseb


Epichlorohydrin 
Chlorcyclizine Hydrochloride 
Aminopterin


Diphenylhydantoin
Thalidomide

Tobacco Smoke


Ethylene Dibromide
1,3-Butadiene

Etretinate


Ethylene Oxide 
Chlorambucil

Fluorouracil


Warfarin
Isoretinoin 

Mechlorethamine


Vinyl Chloride
Cycloheximide 

Methotrexate


Dinitrotoluene 
Cyclophosphamide

Methyl Mercury


Ethylene Thiourea
Cyhexatin

Valproate


PCB’s (Polychlorinated Biphenyls)




Appendix B: Glove Chart


CHEMICAL RESISTANCE CHART



CHEMICAL                   LATEX  NEOPRENE
Acetaldehyde
G
E

Acetone
G
G

Acetylene Gas
E
E

Acetylene Tetrachloride
P
F

Acrylonitrile
F
G

Amine Hardeners
P
F

Amyl Acetate
F
F

Amyl Alcohol
E
E

1Aniline
F
F

Aniline Hydrochloride
F
F

Aniline Oil
P
F

Animal Fats
P
E

Anthracene
P
F

Aromatic Fuels
F
G

Banana Oil
P
F

Benzaldehyde
F
F

Benzene
P
P

Benzol
P
P

Benzyl Alcohol
E
E

Benzyl Benzoate
F
G

Benzyl Chloride
F
G

Blacosolve
P
G

Bromine
G
G

Bromine Water
F
G

Butane
G
E

Butyl Acetate
F
F

Butyl Alcohol
E
E

Butyl Aldehyde
G
G

Butylene
G
E

Butyne
G
G

Calcium Hypochlorite
G
G

Carbolic Acid
E
E

Carbon Dioxide
E
F

Carbon Disulphide
F
F

Carbon Tetrachloride
P
F

Castor Oil
P
G

Cellosolve
G
F

Cellosolve Acetate
P
G

Chlorine
P
G

Chloroacetone
E
E

Chlorobenzene
P
F

Chloroform
F
G

Chloronaphthalene
P
F

Chloropicrin
P
P

Citric Acid
E
E

Cottonseed Oil
P
G

Creosote
G
G

Cresol
G
G

Cyclohexane
G
G

Cyclohexanol
F
G

Cyclohexanone
E
E

Degreasing Fluids
F
F

Diacetone Alcohol
E
E

Dibenzyl Ether
G
G

Dioctyl Phthalate
P
G

Dioxane
G
E

Epoxy Resins, Dry
E
E

Esters
P
F

Ethane Gas
G
E

Ethanol
E
E

Ethyl Alcohol
E
E

Ethyl Ether
G
E

Ethyl Formate
F
G

Ethylaniline
F
F

Ethylene Diamine
G
E

Ethylene Dichloride
P
F

Ethylene Gas
G
E

Ethylene Glycol
E
E

Ethylene Trichloride
P
F

Fatty Acids
P
E

luorine
P
G




CHEMICAL                   LATEX  NEOPRENE
Formaldehyde
G
E

Freon 11, 12, 21, 22
P
G

Furfural
G
G

Gasoline Leaded
P
G

Glycerine
E
E

Glycerol
E
E

Glycol
E
E

Grain Alcohol
E
E


Grease
P
E

Halogens
E
E

Heptane
P
E

Hexane
P
F

Hexyl Acetate
P
F

Hydraulic Oils
P
G

Hydrogen Peroxide
G
G

Inorganic Salts
E
E

Iodine
G
G

Isocyanates
P
G

Iso Octane
P
F

Isopropanol
E
E

Isopropyl Alcohol
E
E

Kerosene
F
E

Ketones
G
G

Lacquer Thinners
F
G

Lactic Acid
E
E

Lauric Acid
F
E

Linoleic Acid
P
E

Linseed Oil
P
G

Lubricating Oils
P
E

Maleic Acid
E
E

Methane Gas
E
E

Methanol
E
E

Methyl Acetate
F
G

Methyl Alcohol
E
E

Methylamine
F
F

Methyl Bromide
F
G

Methyl Cellosolve
G
E

Methyl Chloride
G
G

Methyl Ethyl Ketone
G
G

Methyl Formate
F
G

Methylene Bromide
G
G

Methylene Chloride
G
G

Methyl Isobutyl Ketone
G
G

Methyl Methacrylate
G
G

Mineral Oils
G
E

Monochlorobenzene
P
F

Monoethanolamine
G
E

Morpholine
E
NR

Naphthas, Aromatic
P
G

Naphthas, Aliphatic
F
E

Naphthalene
F
G

Nitrobenzene
P
F

Nitroethane
P
F

Nitrogen Gas
E
E

Nitromethane
P
F

Nitropropane
P
F

Nitrous Oxide
G
G

Octyl Alcohol
E
E

Oleic Acid
F
E

Oxalic Acid
E
E

Paint Thinners & Remover
F
G

Palmitic Acid
E
E

Paradichlorobenzene
F
E

Pentane
G
E

Plating Solution
E
E

Printing Ink
G
E

Plating Solution
E
E

Propane Gas
E
E

Propanol-Iso
E
E

Propyl-Acetate
F
G

Propyl Alcohol
E
E

Propyl Alcohol Iso
E
E




CHEMICAL                   LATEX  NEOPRENE
Propylene Gas
F
E

Propyne Gas
F
E

Sodium Hypochlorite
G
G

Solvarsol
F
E

Solvessos
P
P

Stearic Acid
E
E

Stoddards Solvent
F
G

Styrene
P
F

Tannic Acid
E
E

Tetraethyl Lead
F
E

Tetrahydrofuran
F
P

Toluene
P
F

Toluol
P
F

Trichlor
P
G

Trichloroethylene
P
G

Tricresyl Phosphate
F
G

Triethanolamine
G
E

Trinitrotoluene
P
G

Trinitrotoluol
P
G

Triptane
P
E

Tung Oil
P
E

Turbine Oil
P
E

Turpentine
F
G

Varnoline Gas
F
E

Varsol
F
G

Vegetable Oils
G
G

Wood Alcohol
E
E

Wood Preservatives
F
G

Xylene
P
P

Xylol
P
P

Xylidene
F
E

COMMON ACIDS            LATEX   NEOPRENE
Acetic Acid, Glacial
E
E

Chromic Acid, 50%
F
F

Formic Acid, 90%
E
E

Hydrochloric Acid, Conc.
G
E

Hydrochloric Acid, 10%
G
E

Hydrofluoric Acid, 48%
G
E

Nitric Acid 10%
F
E

Nitric Acid 70%
F
G

Perchloric Acid
F
E

Phosphoric Acid
G
E

Sulfuric Acid 10%
G
E

Sulfuric Acid 95%
G
G

COMMON BASES           LATEX    NEOPRENE
Ammonium Hydroxide
E
E

Calcium Hydroxide
E
E 

Potassium Hydroxide 50%
E
E

Sodium Hydroxide 50%
E
E

Key: E-Excellent  G-Good F-Fair P-Poor
NR-Not Recommended    


Appendix C

CHEMICAL SAFETY EXAMINATION

1.
Name at least four symptoms you might experience after a chemical exposure.


_____________________________________________________________________________

2. 
All chemicals are known to cause cancer.  (T or F)

3. 
Solvents should be used in closed spaces where there is little air or ventilation.  (T or F)

4. 
The only problem with corrosives is that they can burn the skin.  (T or F)

5. 

Wearing personal protective gear can completely protect you from the physical hazards of an 



explosion.  (T or F)

6. 

The major health hazard with an oxidizer is a severe burning sensation on the body part affected. 



(T or F)

7.

Responding to an emergency involving a poison means calling for medical assistance 



immediately.  (T or F)

8.

What is the main purpose of a label on a chemical container? ____________________________

9.

Solvents present only fire and explosive hazards.  (T or F)

10.

If you are exposed to a carcinogen, you'll be aware of the effects immediately.  (T or F)

11.

What is the first and most important action to take if you are contaminated by a chemical spill?


_____________________________________________________________________________

12.

Chemicals gain entry into the body through different routes of entry.  What are the three most



common routes of entry? _________________________________________________________

13.

A Chemical Hygiene Plan is a:   



a.  set of standard operating procedures to protect laboratory workers from the health effects of 



     hazardous chemicals in the laboratory  

b.  document developed in order to comply with 29 CFR 1910.1450  

c.  requirement to wash your hands after going to the bathroom  

d.  a and b

14.

When working with highly corrosive liquids, you should always:



a.  pour lots of water into the concentrated acid to dilute it 



b.  wear cotton gloves

 

c.  wear chemical splash goggles, impervious rubber gloves, and a full-length, vinyl or fabric lab 



     coat



d.  make sure you get training from your supervisor or chemical hygiene officer before working with corrosive liquids. 



e.  c and d


Answers:
1.

Irritation, skin rashes, itching, burning, nausea, dizziness, and shortness of breath are all 

symptoms of possible chemical exposure in the workplace.

2.

False.  Though the vast majority of chemicals used in laboratories are not carcinogenic, some of 



them are.  These known carcinogens are strictly regulated.

3.

False.  When using solvents, make sure that there is plenty of air and that the area is well 



ventilated.

4.

False.  Though the most common route of entry is through the skin, corrosives can also enter 



through the lungs, if inhaled, or the mouth, if ingested.

5.

False.  Protection from explosion means prevention.  Though personal protective gear is essential

 

when working with all hazardous chemicals, there is little protection from the physical hazards 



of an explosion.

6.

True.  Because an oxidizer immediately reacts with human tissue, it will have very hazardous 



effects if inhaled, ingested, or if it contacts the skin.  A severe burning sensation is felt.

7.

True.  Responding to such emergencies must be swift and accurate.  Call 911 immediately to 



request emergency assistance.

8.

To identify the chemical.  Labels may also alert you to potential hazards, identify the 



manufacturer, and provide storage/usage information.

9.

False.  A solvent can be a carcinogen, a toxic, corrosive, an irritant, a sensitizer, or can affect 



target organs.

10.

False.  Cancer has a latency period.  This is the time it takes from exposure to when the disease 



actually shows up.  If you are exposed to a carcinogen, you may not know it has affected your 



health 
for many years.

11.

Wash it off!  Emergency showers and eye wash stations are available for this purpose.  Wash the 



contaminated area continuously for at least fifteen minutes to make sure that the substance is 



removed and the risk reduced.  Seek medical attention.

12

Absorption through the skin, inhalation through the respiratory system, ingestion through the 



mouth, absorption through mucous membranes, (including eyes), injection (through a cut or 



puncture).

13.

d) a and b

14.

e) c and d

Appendix D  

The OSHA Laboratory Standard

29 CFR 1910.1450:  "Occupational Exposures to Hazardous Chemicals in Laboratories"
The following is the complete text of the OSHA lab standard, minus the appendices:

A.  Scope and application.

(1) This section shall apply to all employers engaged in the laboratory use of hazardous chemicals as defined below.

 

(2) Where this section applied, it shall supersede, for laboratories the requirements of all other OSHA health standards in 29 CFR part 1910, subpart Z, except as follows:




(i) For any OSHA health standard, only the requirement to limit employee exposure to the specific permissible exposure limit shall apply for laboratories, unless that particular standard states otherwise or unless the conditions of paragraph (a)(2)(iii) of this section apply.

 


(ii) Prohibition of eye and skin contact where specified by any OSHA health standard shall be observed.




(iii) Where the action level (or in the absence of an action level, the permissible exposure limit) is routinely exceeded for an OSHA regulated substance with exposure monitoring and medical surveillance requirements, paragraphs (d) and (g)(1)(ii) of this action shall apply.



(3) This section shall not apply to:




(i) Uses of hazardous chemicals which do not meet the definition of laboratory use, and in such cases, the employer shall comply with the relevant standard in 29 CFR part 1910, subpart 2, even if such use occurs in a laboratory.




(ii) Laboratory uses of hazardous chemicals which provide no potential for employee exposure. Examples of such conditions might include:





(a) Procedures using chemically-impregnated test media such as Dip-and-Read tests where a reagent strip is dipped into the specimen to be tested and the results are interpreted by comparing the color reaction to a color chart supplied by the manufacturer of the test strip; and

 



(b) Commercially prepared kits such as those used in performing pregnancy tests in which all of the reagents needed to conduct the test are contained in the kit.

B.  Definitions.
"Action level" means a concentration designated in 29 CFR part 1910 for a specific substance, calculated as an eight (8)-hour time-weighted average, which initiates certain required activities such as exposure monitoring and medical surveillance.

"Assistant Secretary" means the Assistant Secretary of Labor for Occupational Safety and Health, U.S. Department of Labor, or designee.

"Carcinogen" (See "select carcinogen").

"Chemical Hygiene Officer" means an employee who is designated by the employer, and who is qualified by training or experience, to provide technical guidance in the development and implementation of the provisions of the Chemical Hygiene Plan.  This definition is not intended to place limitations on the position description or job classification that the designated individual shall hold within the employer's organizational structure.

"Chemical Hygiene Plan" means  a written program developed and implemented by the employer which sets forth procedures equipment, personal protective equipment and work practices that (i) are capable of protecting employees from the health hazards presented by hazardous chemicals used in that particular workplace and (ii) meets the requirements of paragraph (e) of this section.

"Combustible liquid" means any liquid having a flashpoint at or above 100 (F (37.8(C), but below 200(F (93.3(C), except any mixture having components with flashpoints of 200(F (93.3(), or higher, the total volume of which make up 99 percent or more of the total volume of the mixture.

"Compressed gas" means:


(i) A gas or mixture of gases having, in a container and absolute pressure exceeding 40 psi at 70(F (21.1(C); or


(ii) A gas or mixture of gasses having, in a container, absolute pressure exceeding 104 psi at 130(F (54.4(C) regardless of the pressure at 70(F (21.1(C); or


(iii) A liquid having a vapor pressure exceeding 40 psi at 100(F (37.8(C) as determined by ASTMD-323-72.

"Designated area" means an area which may be used for work with "selected carcinogens," reproductive toxins or substances which have a high degree of acute toxicity.  A designated area may be the entire laboratory, an area of a laboratory or a device such as a laboratory hood.

"Emergency" means any occurrence such as, but not limited to, equipment failure, rupture of containers or failure of control equipment which results in an uncontrolled release of a hazardous chemical into the workplace.

“Explosive” means a chemical that causes a sudden, almost instantaneous release of pressure, gas, and heat when subjected to sudden shock, pressure, or high temperature. 

“Flammable” means a chemical that falls into one of the following categories:


(i) “Aerosol, flammable” means an aerosol that, when tested by the method described in 16 CFR 1500.45, yields a flame protection exceeding 18 inches at full valve opening, or a flashback (a flame extending back to the valve) at any degree of valve opening;


(ii) “Gas flammable” means: 



(a) A gas that, at ambient temperature and pressure, forms a flammable mixture with air at a concentration of 13 percent by volume or less; or



(b) A gas that, at ambient temperature and pressure, forms a range of flammable mixtures with air wider than 12 percent by volume, regardless of the lower limit.


(iii) “Liquid flammable” means any liquid having a flashpoint below 100(F (37.8(C) or higher, the total of which make up 99 percent or more of the total volume of the mixture.


(iv) “Solid, flammable” means a solid, other than a blasting agent or explosive to cause fire through friction, absorption of moisture, spontaneous chemical change, or retained heat from manufacturing or processing, or which can be ignited readily and when ignited burns so vigorously and persistently as to create a serious hazard.  A chemical shall be considered to be a flammable solid if, when tested by the method described in 16 CFR 1500.44, it ignites and burns with a self-sustained flame at a rate greater than one-tenth of an inch per second along its major axis.

“Flashpoint” means the minimum temperature at which a liquid gives off a vapor in sufficient concentration to ignite when tested as follows:


(i) Tagliabue Closed Tester (See American National Standard Method of Test for Flash Point by Tag Closed Tester, Z11.24-1979 (ASTM D 56-79))-for liquids with a viscosity of less than 45 Saybolt Universal Seconds (SUS) at 100(F (37.8(C), that do not contain suspended solids and do not have a tendency to form a surface film under test; or


(ii) Pensky-Martens Closed Tester (see American National Standard Method of Test for Flash Point by Pensky-Martens Closed Tester, Z11.7-1979 (ASTM D 93-79))-for liquids with a viscosity equal to or greater than 45 SUS at 100(F(37.8(C), or that contain suspended solids, or that have a tendency to form a surface film under test; or 


(iii) Setaflash Closed Tester (see American National Standard Method of Test for Flash Point by Setaflash Closed Tester (ASTM D 3278-78)).


Organic peroxides, which undergo autoaccelerating thermal decomposition, are excluded from any of the flashpoint determination methods specified above. 

“Hazardous chemical” means a chemical for which there is statistically significant evidence based on at least one study conducted in accordance with established scientific principles that acute or chronic health effects may occur in exposed employees.  The term “health hazard” includes chemicals which are carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents which act on the hematopoietic systems, and agents which damage the lungs, skin, eyes, or mucous membranes. 


Appendices A and B of the Hazard Communication Standard (29 CFR 1910.1200) provide further guidance in defining the scope of health hazards and is to be considered hazardous for purposes of this standard. 

“Laboratory” means a facility where the “laboratory use of hazardous chemicals” occurs.  It is a workplace where relatively small quantities of hazardous chemicals are used on a nonproduction basis.

“Laboratory scale” means work with substances in which the containers used for reactions, transfers, and other handling of substances are designed to be easily and safely manipulated by one person. 

“Laboratory  scale” excludes those workplaces whose function is to produce commercial quantities of materials.

“Laboratory-type hood” means a device located in a laboratory and to prevent or minimize the escape of air contaminants into the laboratory; and allows chemical manipulations to be conducted in the enclosure without insertion of any portion of the employee's body other than hands and arms. 






Walk-in hoods with adjustable sashes meet the above definition provided that the sashes are adjusted during use so that the airflow and the exhaust of air contaminants are not compromised and employees do not work inside the enclosure during the release of airborne hazardous chemicals.

“Laboratory use of hazardous chemicals” means handling or use of such chemicals in which all of the following conditions are met:


(i) Chemical manipulations are carried out on a “laboratory scale;”


(ii) Multiple chemical procedures or chemicals are used;


(iii) The procedures involved are not part of a production process, nor in any way simulate a production process; and 


(iv) “Protective laboratory practices and equipment” are available and in common use to minimize the potential for employee exposure to hazardous chemicals.

“Medical consultation” means a consultation which takes place between an employee and a licensed physician for the purpose of determining what medical examinations or procedures, if any, are appropriate in cases where a significant exposure to a hazardous chemical may have taken place.

“An organic peroxide is any organic (carbon-containing) compound having two oxygen atoms joined together (-O-O-).  This chemical group is called a "peroxy" group.  Organic peroxides can be severe fire and explosion hazards.

“Oxidizer” means a chemical other than a blasting agent or explosive as defined in § 1910.109(a), that initiates or promotes combustion in other materials, thereby causing fire either of itself or through the release of oxygen  or other gases.

“Physical hazard” means a chemical for which there is scientifically valid evidence that it is a combustible liquid, a compressed gas, explosive, flammable, an organic peroxide, an oxidizer, pyrophoric, unstable (reactive) or water-reactive.

“Protective laboratory practices and equipment” means those laboratory procedures, practices and equipment accepted by laboratory health and safety experts as effective, or that the employer can show to be effective, in minimizing the potential for employee exposure to hazardous chemicals.

“Reproductive toxins” means chemicals which affect the reproductive capabilities including chromosomal damage (mutations) and effects on fetuses (teratogenesis).

“Select carcinogen” means any substance which meets one of the following criteria:


(i) It is regulated by OSHA as a carcinogen; or


(ii)It is listed under the category, “known to be carcinogens,” in the Annual Report on Carcinogens published by the National Toxicology Program (NTP) (latest edition); or


(iii) It is listed in either Group 1 (”carcinogenic to humans”) by the International Agency for Research on Cancer Monographs (IARC) (latest editions); or


(iv) It is listed in either Group 2A or 2B by IARC or under the category, “reasonably anticipated to be carcinogens” by NTP, and causes statistically significant tumor incidence in experimental animals in accordance with any of the following criteria:



(a) After inhalation exposure of 6-7 hours per day, 5 days per week, for a  significant portion of a lifetime to dosages of less than 10 mg/m3;



(b) After repeated skin application of less than 300 (mg/kg of body weight) per week; or



(c) After oral dosages of less than 50 mg/kg of body weight per day.

"Unstable (reactive)" means a chemical which is the pure state, or as produced or transported, will vigorously polymerize, decompose, condense, or will become self-reactive under conditions of shocks, pressure or temperature.

"Water-reactive" means a chemical that reacts with water to release a gas that is either flammable or presents a health hazard.

C.  Permissible exposure limits.  For laboratory uses of OSHA regulated substances, the employer shall assure that laboratory employees' exposures to such substances do not exceed the permissible exposure limits specified in 29 CFR part 1910, subpart Z.

D.  Employee exposure determination.


 (l) Initial monitoring. The employer shall measure the employee's exposure to any substance regulated by a standard which requires monitoring if there is reason to believe that exposure levels for that substance routinely exceed the action level (or in the absence of an action level, the PEL).


(2) Periodic monitoring. If the initial monitoring prescribed by paragraph (d) (1) of this section discloses employee exposure over the action level (or in the absence of an action level, the PEL), the employer shall immediately comply with the exposure monitoring provisions of the relevant standard.


(3) Termination of monitoring.  Monitoring may be terminated in accordance with the relevant standard.


(4) Employee notification of monitoring results.  The employer shall, within 15 working days after the receipt of any monitoring results, notify the employee of these results in writing either individually or by posting results in an appropriate location that is accessible to employees.

E.  Chemical hygiene plan -General.  (Appendix A of this section is non-mandatory but provides guidance to assist employers in the development of the Chemical Hygiene Plan.) 


(l) Where hazardous chemicals as defined by this standard are used in the workplace, the employer shall develop and carry out the provisions of a written Chemical Hygiene Plan which is:



(i) Capable of protecting employees from health hazards associated with hazardous chemicals in that laboratory and



(ii) Capable of keeping exposures below the limits specified in paragraph (c) of this section.


(2) The Chemical Hygiene Plan shall be readily available to employees, employee representatives and, upon request, to the Assistant Secretary.


(3) The Chemical Hygiene Plan shall include each of the following elements and shall indicate specific measures that the employer will take to ensure laboratory employee protection:



(i) Standard operating procedures relevant to safety and health considerations to be followed when laboratory work involves the use of hazardous chemicals;



(ii) Criteria that the employer will use to determine and implement control measures to reduce employee exposure to hazardous chemicals including engineering controls, the use of personal protective equipment and hygiene practices; particular attention shall be given to the selection of control measures for chemicals that are known to be extremely hazardous;



(iii) A requirement that fume hoods and other protective equipment are functioning properly and specific measures that shall be taken to ensure proper and adequate performance of such equipment;



(iv) Provisions for employee information and training as prescribed in paragraph (f) of this section;



(v) The circumstances under which a particular laboratory operation, procedure or activity shall require prior approval from the employer or the employer's designee before implementation;



(vi) Provisions for medical consultation and medical examinations in accordance with paragraph (g) of this section;



(vii) Designation of personnel responsible for implementation of the Chemical Hygiene Plan including the assignment of a Chemical Hygiene Officer and, if appropriate, establishment of a Chemical Hygiene Committee; and



(viii) Provisions for additional employee protection for work with particularly hazardous substances.  These include "select carcinogens," reproductive toxins and substances which have a high degree of acute toxicity. Specific consideration shall be given to the following provisions which shall be included where appropriate:




(a) Establishment of a designated area;




(b) Use of containment devices such as fume hoods or glove boxes;




(c) Procedures for safe removal of contaminated waste; and




(d) Decontamination procedures.


(4) The employer shall review and evaluate the effectiveness of the Chemical Hygiene Plan at least annually and update it as necessary.

F.  Employee information and training. 


(1) The employer shall provide employees with information and training to ensure that they are apprised of the hazards of chemicals present in their work area.


(2) Such information shall be provided at the time of an employee's initial assignment to a work area where hazardous chemicals are present and prior to assignments involving new exposure situations.  The frequency of refresher information and training shall be determined by the employer.


(3) Information.  Employees shall be informed of;



(i) The contents of this standard and its appendices which shall be made available to employees;



(ii) The location and availability of the employer's Chemical Hygiene Plan;



(iii) The permissible exposure limits for OSHA regulated substances or recommended exposure limits for other hazardous chemicals where there is no applicable OSHA standard;



(iv) Signs and symptoms associated with exposures to hazardous chemicals used in the laboratory; and



(v) The location and availability of known reference material on the hazards, safe handling, storage and disposal of hazardous chemicals found in the laboratory including, but not limited to, Material Safety Data Sheets received from the chemical supplier.


(4) Training. 



(i) Employee training shall include;




(a) Methods and observations that may be used to detect the presence or release of a hazardous chemical (such as monitoring conducted by the employer, continuous monitoring devices, visual appearance odor of hazardous chemicals when being released, etc);




(b) The physical and health hazards of chemicals in the work area; and




(c) The measures employees can take to protect themselves from these hazards, including specific procedures the employer has implemented to  protect employees from exposure to hazardous chemicals, such as appropriate work practices, emergency procedures, and personal protective equipment to be used.



(ii) The employee shall be trained on the applicable details of employer's written Chemical Hygiene Plan.

G.  Medical consultation and medical examinations. 


(l) The employer shall provide all employees who work with hazardous chemicals an opportunity to receive medical attention, including any follow-up examinations which the examining physician determines to be necessary, under the following circumstances:



(i) Whenever an employee develops signs or symptoms associated with a hazardous chemical to which the employee may have been exposed in the laboratory, the employee shall be provided an opportunity to receive an appropriate medical examination.



(ii) Where exposure monitoring reveals an exposure level routinely above the action level (or in the absence of an action level, the PEL) for an OSHA regulated substance for which there are exposure monitoring and medical surveillance requirements, medical surveillance shall be established for the affected employee as prescribed by the particular standard.



(iii) Whenever an event takes place in the work area such as a spill, leak, explosion or other occurrence resulting in the likelihood of a hazardous exposure, the affected employee shall be provided an opportunity for a medical consultation. Such consultation shall be for the purpose of determining the need for a medical examination.


(2) All medical examinations and consultations shall be performed by or under the direct supervision of a licensed physician and shall be provided without cost to the employee, without loss of pay and at a reasonable time and place.


(3) Information provided to the physician. The employer shall provide the following information to the physician:



(i) The identity of the hazardous chemical(s) to which the employee may have been exposed;



(ii) A description of the conditions under which the exposure occurred including quantitative exposure data, if available; and



(iii) A description of the signs and symptoms of exposure that the employee is experiencing, if any.


(4) Physician's written opinion. 



(i) For examination or consultation required under this standard, the employer shall obtain a written opinion from the examining physician which shall include the following:




(a) Any recommendation for further medical follow-up;




(b) The results of the medical examination and any associated tests;




(c) Any medical condition which may be revealed in the course of the examination which may place the employee at increased risk as a result of exposure to a hazardous chemical found in the workplace; and




(d) A statement that the employee has been informed by the physician of the results of the consultation or medical examination and any medical condition that may require further examination or treatment.



(ii) The written opinion shall not reveal specific findings of diagnoses unrelated to occupation exposure.

H.  Hazard identification.


 (1) With respect to labels and material safety data sheets:



(i) Employers shall maintain any material safety data sheets that are received with incoming shipments of hazardous chemicals, and ensure that they are readily accessible to laboratory employees.


(2) The following provisions shall apply to chemical substances developed in the laboratory:



(i) If the composition of the chemical substance which is produced exclusively for the laboratory's use is known, the employer shall determine if it is a hazardous chemical as defined in paragraph (b) of this section. If the chemical is determined to be hazardous, the employer shall provide appropriate training as required under paragraph (f) of this section.



(ii) If the chemical produced is a byproduct whose composition is not known, the employer shall assume that the substance is hazardous and shall implement paragraph (e) of this section.



(iii) If the chemical substance is produced for another user outside of the laboratory, the employer shall comply with the Hazard Communication Standard (29 CFR 1910.1200) including the requirements for preparation of material safety data sheets and labeling.

I.  Use of respirators.  Where the use of respirators is necessary to maintain exposure below permissible exposure limits, the employer shall provide, at no cost to the employee, the proper respiratory equipment.  Respirators shall be selected and used in accordance with the requirements of 29 CFR 1910.134.

J.  Recordkeeping. 


(1) The employer shall establish and maintain for each employee an accurate record of any measurements taken to monitor employee exposures and any medical consultation and examinations including tests or written opinions required by this standard.


(2) The employer shall assure that such records are kept, transferred, and made available in accordance with 29 CFR 1910.20.

K.  Dates.


(1) Effective date. This section shall become effective May 1, 1990.


(2) Start-up dates. 



(i) Employers shall have developed and implemented a written Chemical Hygiene Plan no later than January 31, 1991.



(ii) Paragraph (a) (2) of this section shall not take effect until the employer has developed and implemented a written Chemical Hygiene Plan.




