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1.0 INTRODUCTION

On May 1, 1990, the OSHA “Occupational Exposures to Hazardous Chemicals in Laboratories” Standard” went into effect. The standard requires employers to develop and implement Chemical Hygiene Plans, designate Chemical Hygiene Officers, setup lab safety committees, provide training to all laboratory employees and provide for medical consultations and exams.

The Chemical Hygiene Plan includes all of the items mandated by OSHA in the Laboratory Standard and additional mandates that are examples of good laboratory practice.  It includes the following items:

· A description of policies, standard operating procedures, specific safety procedures, and work practices to be followed during routine handling, storage, and disposal of chemicals, as well as those required in the event of a fire, spill, explosion, or medical emergency.

· Specific measures taken jointly by principal investigators, employees, and CCNY management to ensure that laboratory employees are protected.

· A description of the laboratory employee training program.

· Provisions for medical consultations and examinations if the circumstances suggest a reasonable suspicion of exposure to toxic substances.

The Office of Environmental Health and Occupational Safety (EHOS) have implemented a comprehensive program involving the following: audits, inspections, spot checks of every laboratory in the institution, development and distribution of educational materials and staff training. Distribution of the Laboratory Chemical Hygiene Plan and its use as a training tool are an essential part of this program.

The Chemical Hygiene Plan is available to all laboratory employees and students engaged in lab work and / or their designated representatives.  It is also available upon request to the pertinent regulatory and / or enforcement agencies. The Laboratory Chemical Hygiene Plan shall be reviewed and updated annually. Responsibility for coordinating its review and update is assigned to the Laboratory Chemical Hygiene Officer with the cooperation of the Laboratory Safety Committee.

Please contact the Office of Environmental Health and Occupational Safety if you have any questions or need more information pertaining to any a part of this plan.
2.0   SAFE WORKING CONDITIONS IN LABORATORIES 

The purpose of developing and implementing a Chemical Hygiene Plan is to organize the activities involving the use of chemicals taking place in CCNY laboratories in such a way that safe working conditions are consistent with the Federal statute.  The plan is intended to assist employees to safely store, use, and dispose of hazardous chemicals in accordance with applicable regulations.

2.1 Facilities Subject to the CHP
   It is OSHA's position that the determination of what facilities are covered must be made specifically on the basis of the definition of "laboratory use" (see Glossary for definitions).  In consequence, workplaces covered by the Standard are those where:  
(1) Small quantities of hazardous chemicals are used on a non-production basis 
(2) Multiple chemical procedures or chemicals are used. 
At The City College of New York these working areas include: laboratories, chemical storage rooms, instruments, and equipment and cold rooms.

2.2 Who is Subject to the CHP?
All CCNY employees (includes: researchers and investigators, college lab technicians (CLT), graduate and postgraduate students) who spend a significant amount of their time working within a laboratory are subject to the regulations and policies stated within this Chemical Hygiene Plan. Custodial, maintenance, repair, or other personnel who, as part of their duties,  regularly spend a significant amount of their working time within a laboratory environment, must also abide by the provisions of the CHP.

All CCNY employees and management share responsibility in making the laboratory environment at CCNY safe and healthy by conforming to the CHP when working in a laboratory environment.

CCNY management will provide the means to protect CCNY employees from health hazards associated with hazardous chemicals in the laboratory and to keep exposures to OSHA regulated substances below the permissible exposure limits (PEL).

2.2.1 Chemical Hygiene Plan Responsibilities within the City College of New York
The President of The City College of New York along with the Senior Vice-President, Deans, the Vice-President of Facilities Planning and Management, and other officers and administrators will provide continued support in the effort to enhance health and safety in the laboratory. 

2.2.2 School and Division Deans

The Deans for the School of Engineering, the Deans for Sophie Davis School of Biomedical Education and the Division of Science, have the overall responsibility for the maintenance of appropriate conditions and protocols pertaining to the health and safety of the employees and students within their departments. Consequently they are required to know and understand the objectives of the Laboratory Safety and Health Program. A school dean may delegate to the appropriate Chairperson or her/his designee the execution of this or parts of this Program and has the authority to: 1) Require that department chairs assign a representative to the Lab Safety Committee and 2) Close a laboratory unit take or recommend other appropriate disciplinary actions for the lack of regulatory and / or programmatic compliance.

2.2.3 Department Chairs
The department chairs are required to:

· Know and understand the objectives of the Laboratory Safety and Health Program.

· Support the Laboratory Hygiene Officer in taking the necessary steps to implement and execute this program within his/her department.

· Assign at least one senior staff member to be part of the City College of New York Laboratory Safety Committee

· Ensure attendance to all required training programs of all employees, students, and long term visitors who may be exposed to potentially hazardous materials or unsafe working conditions in his/her department  

2.2.4
CCNY Laboratory Safety Committee (LSC)

The City College of New York Laboratory Safety Committee shall consist of representatives of the:

· Office of Environmental Health and Occupational Safety

· Departments of Chemistry, Biology, PhD Program Biochemistry, Physics and any other department in which laboratory work is performed

· CUNY Medical School 

· School of Engineering: Biomedical Engineering, Civil Engineering, Chemical Engineering, Electrical Engineering and Mechanical Engineering 

· The Art Department and the School of Architecture

· Student representatives designated by student government bodies are welcome to join and participate in the Laboratory Safety Committee.

The Laboratory Safety Committee shall be responsible for the following:

· It shall meet at least twice a year.  Minutes of every meeting shall be taken and maintained as an official record.

· Periodically monitor, revise and update the Laboratory Chemical Hygiene Plan and ensure that it meets pertinent occupational and environmental laws and codes.

· Recommend policy on matters concerning those aspects of laboratory practice that pertain to health and safety; serve as technical adviser to those officers responsible for health and safety

· Address safety and health issues that may arise and recommend policy and appropriate solutions.

· Advise Environmental and Occupational Health and Safety on matters of policy

2.2.5
Office of Environmental Health and Occupational Safety (EHOS
)

The Office of Environmental Health and Occupational Safety in conjunction with the appropriate dean and chair(s) will ensure implementation of and compliance with this program, and the safe operation of every laboratory within the college.  The Office of Environmental Health and Occupational Safety will provide guidance as necessary on all matters pertaining to:

· Chemical Hygiene and Chemical Fire Safety

· Personal protective equipment 

· Proper disposal of all hazardous and non-hazardous waste

· Proper disposal of biohazard waste

· Occupational and Environmental regulation(s) 

2.2.6 Laboratory Chemical Hygiene Officer
  (LCHO)

CCNY has assigned a facility Laboratory Hygiene Officer who will be responsible for the development and implementation of the provisions of this plan. Some aspects of the program may be delegated to others as indicated in other parts of this document. However, the overall responsibility for the execution of the plan rests with the Laboratory Chemical Hygiene Officer.


The Laboratory Chemical Hygiene Officer is responsible for coordinating all laboratory health and safety issues and implementing the mandates of this program. The Laboratory Chemical Hygiene Officer reports to the Director of Environmental and Occupational Health and Safety.


The Laboratory Chemical Hygiene Officer will assess hazards and set priorities and goals for their correction. He/she will be given the authority to restrict, stop or shut down procedures and operations he/she deems may pose a severe hazard, imminent danger to the health or life of employees, students, visitors and/or the environment, and situations that are in serious violation of safety practices outlined in this plan.  In the case where a specified hazard places the college in violation of a regulatory mandate but is not considered an imminent danger, the Laboratory Chemical Hygiene Officer will follow the steps outlined under the section entitled Compliance Procedures in section 2.11.


Other responsibilities of the Laboratory Chemical Hygiene Officer (LCHO/LHO) are:
· At minimum an annual inspection of every laboratory, storage area, equipment and instrument room or any other area where hazardous or toxic chemicals and/or gases may be used and / or stored. 

· Ensure observance of all occupational and environmental health standards/regulations set forth by the federal, state and city agencies.
· Serve as liaison for the City College of New York Laboratory Safety Committee, coordinate its work, and ensure discussion of its policy recommendations and agreements arising from the committee’s work.

· Provide training and technical assistance on all matters pertaining to safety, safe chemical handling, storage and disposal.

· Provide air monitoring when required by a health assessment or by occupational and environmental health standards.

· Ensure that chemical inventories and material safety data sheet databases are maintained.

· Investigate any other reported potential human or environmental hazard due to laboratory operation and promptly report the results to the director of Environmental Health and Occupational Safety and the appropriate party in the department. 

2.2.7 Principal Investigators and Supervisory Personnel
Principal investigators, faculty and supervisory personnel are ultimately responsible for chemical hygiene in their respective research or teaching lab.  All lab personnel are expected to actively participate in this program to ensure that our institution can implement it successfully.


Principal Investigators and / or faculty members and supervisory personnel in charge of a laboratory shall be responsible for reading, understanding and implementing the Laboratory Safety Plan in any area under his/her purview and for seeking clarification and advice on any section of this program that they do not understand. The Principal Investigator(s) and Supervisory Personnel shall be informed by the LCHO/LHO immediately when an unsafe condition is observed in any area under his/her supervision.  Additionally the aforementioned shall be responsible for the following:

· That work, experiments and research done in his/her lab be carried out in a manner that is safe and consistent with all the provisions of this Laboratory Safety Program.

· Safety equipment is used when needed. 

· The guidelines for hazardous waste handling, storage and disposal must be followed by authorized personnel under his/her supervision.
· Ensuring lab personnel attend appropriate safety training sessions.

That every lab employee and student be provided with a copy of this program and that the requirements of this safety program are read and understood.

· Correcting all safety and health deficiencies or violations detected in any area under his/her supervision. 

· Immediately report any accident or unsafe condition(s) to the office of EHOS
. 

2.2.8 Laboratory Employees, Research Fellows and Students


Every laboratory employee, research fellow and student, is responsible for observing all policies and guidelines in the Chemical Hygiene Plan any other policy and guideline designed to ensure our institutional safety as well as cooperating in the implementation of this manual. 

 He/she shall: 

· Attend all required safety and health training sessions

· Read and understand the objectives of the LSHP and seek advice on those areas that are not clear

· Follow the procedures and guidelines outlined in this manual and work in a manner that is safe and does not pose a health risk for him/her, other employees, students, visitors or the environment.

· Immediately report unsafe conditions to his/her supervisor or the office of EOSH.

  3.0     sTYANDARD OPERATING PROCEDURES

Procedures within a chemical laboratory may vary depending on the nature of the work and the area in the laboratory where it is conducted.  A lab space can be divided into three basic parts which determine its use and the nature of work done within it:
Area 1: area where experiments are conducted

Area 2: chemical storage area

Area 3: area where clerical work is performed

An area where clerical work is performed or Area 3 shall remain free of chemicals, glassware, and laboratory equipment.  Any area(s) within the lab that is not separated by adequate construction or that can be reached by vapor from areas 1 and 2 cannot be used for eating, storage  and / or food.

3.1 Standard Operating Procedures 
(SOPs)  

The SOPs are general procedures for working in a chemical laboratory and should be followed by all CCNY employees to whom the CHP applies. See Appendix A 
 for more information and a specific example of an SOP.  You will also find a copy of a blank SOP. For assistance in developing an SOP call EHOS at 5080.
3.2 Personal Hygiene

· Wash promptly whenever a chemical comes in contacted with  your skin.

· Avoid inhalation of chemicals; do not taste or "sniff" to test chemicals.

· Do not use mouth suction to pipette anything; use a pipette aid or suction bulb.

· Wash well with soap and water before leaving the laboratory, even if gloves have been worn; do not wash with solvents.

· Do not smoke in the building
· Do not drinks, eat, or apply cosmetics in the laboratory.

· Do not place foods and beverages in refrigerators used for chemical storage; the latter should be clearly labeled “Not for Food Storage”.  Refrigerators used for experimental animal food storage will be clearly labeled “Animal Food Only- No Chemicals”.

· Never store or bring chemicals, glassware, or equipment used for experiments into Area , namely office area
· Chemicals, glassware and/or lab equipment used for experiments should not be used for other purposes such as food preparation or handling.

· Wash lab coats or jackets on which chemicals have been spilled separately from personal laundry.

· Do not wear or bring lab coats or jackets into areas where food is consumed (e.g. office or eating areas).

3.3 General Rules for working with Chemicals

· Wear appropriate eye protection at all times when working in areas 1 and 2 (see 4.3).

· Always know the hazards and physical and chemical properties of the materials used, such as corrosivity, flammability, reactivity, and toxicity (see MSDS Section 3.6)

· Always use appropriate safeguards including personal protective equipment (4.2).

· When working with flammable chemicals, be certain that there are no sources of ignition nearby, which can cause a fire or explosion, in the event of a vapor release or liquid spill.

· Use proper personal hygiene practices (see 3.2).

· Use a chip-resistant shield for protection whenever an explosion or implosion might occur.

· It is essential that someone on the floor be aware of other people working in a laboratory after hours. It is not recommended that anyone work alone at night.

· Be sure of how and where to properly store the chemical when it is no longer in use (3.6).

· Household refrigerators shall not be used for storage of flammable materials.  Chemicals stored in refrigerators shall be sealed, double packaged when necessary and labeled with the name of the material, the date placed in the refrigerator, and the name of the person who stored the material. A current inventory should be maintained.  Old chemicals should be disposed of after a specified storage period.

· Always use a chemical bottle carrier and / or a cart with a lipped shelf when transporting chemicals within the facility.  

· Know the location and proper use of emergency equipment.

· Be aware of appropriate procedures for emergencies; including evacuation routes, spill cleanup procedures and proper waste disposal (section 7 “Emergency Procedure Plan).

3.4 Good Laboratory Hygiene Practices (Good Housekeeping)
Good housekeeping is essential for the prevention of fires and accidents and makes it easier to respond to an emergency or a fire by allowing unobstructed movement in and out of an area in the case of an accident or an emergency situation. 

Good housekeeping prevents the clutter and storage of unnecessary objects from accumulating in lab spaces. Always adhere to the following good housekeeping guidelines:

· Access to emergency equipment, showers, eyewashes, and exits should never be blocked by anything, not even a temporarily parked chemical cart.

· All chemical containers must be labeled with the identity of their contents and the potential hazards they present to users. All consolidation containers that transfers are made into, must be immediately labeled with the identity of the material being transferred into them and the potential hazards posed by the chemical.

· Keep drawers and cabinets closed while working.

· Keep all work areas, especially laboratory benches, clear of clutter.

· Keep aisles, hallways, and stairs clear of all chemicals.

· All chemicals should be placed in their assigned storage areas at the end of each workday.

· At the end of each workday, the contents of all unlabeled containers are to be considered wastes if no longer needed. Avoid having unlabeled containers.

· Wastes should be placed in their original containers and properly labeled.

· Promptly clean up all spills; properly dispose of the spilled chemical and cleanup materials.

· All working surfaces and floors should be cleaned up regularly. Avoid slipping hazards by keeping the floor clear of ice, stoppers, glass beads or rods, other small items, and spilled liquids.

· Chemicals are to be returned and stored to their storage area. Do store not store  in  aisles or stairwells, on desks or laboratory benches, on floors or in hallways, or  left overnight on shelves over the workbenches.

3.5 Procurement


Purchasing XE "Purchasing"  bulk amounts of a chemical(s) may appear to be less expensive, but the cost of disposal of unused chemical stock may be 5 to 6 times the original catalogue price for unused chemicals adding to long-term costs. Additionally an increase in materials in the lab can create storage problems and unsafe conditions.

Containers that are leaking, lack an adequate label or not accompanied by the appropriate material data sheet shall not be accepted by anyone in the college.

3.6 Labeling/Dates

The date of receipt and the date of initial opening of every chemical container shall be indicated on its label.  For the purposes of chemical storage, decision dates have proven to be useful.  When stored chemicals have reached their decision date, they are removed and a decision is made either to extend the storage period or to dispose of the chemical.

The principal criteria for assigning lifetime use spans to chemicals are the conditions in storage, the rates at which the compounds react with atmospheric oxygen (especially when this leads to the formation of dangerous peroxides) and/or with moisture, and, in some cases, the ways in which they may polymerize or form peroxides.  The lifetime of a container might also be considered.

Chemicals that are repackaged should have secure, waterproof labels, marked with waterproof ink, that contain information about hazards and precautions as well as name of the chemical, date packaged, and strength and purity.
3.7 Material Safety Data Sheets

The OSHA Laboratory Standard requires that Material Data Sheets (MSDS) be collected and maintained for all chemicals used and stored.  Every laboratory shall maintain a hard copy MSDS file for the chemicals used or stored there.  This file shall be made remain accessible to every employee who works with those chemicals.  The Office of Environmental Health and Occupational Safety will also maintain a comprehensive file of Material Safety Data Sheets in CG-04.  The Lab Hygiene Officer will provide assistance in obtaining needed Material Safety Data Sheets. Additionally this CHP provides a standard letter that can be used for requesting an MSDS from suppliers 9 (see page XXXVII).

3.8 Storage

Chemical storage areas shall be limited to central stockrooms, storerooms on some floors, lab work areas, storage cabinets, some types of refrigerators and freezers designated for storage, fume hoods and hood cabinets. . Be aware that some fume hood cabinet look like fume hood storage areas but are actually ovens meant for drying glassware.  Do not use these ovens to store chemicals of any type.


  Adequate security to prevent unauthorized access must be assured.  Housekeeping in the storage area must be neat and orderly.  Storage facilities and equipment must be stable and secure against sliding and collapse, and not subject to flooding. Make sure that shelf units are stable and in no danger of tilting. Storage for large containers of reagents should be provided on a low shelf, preferably in a tray adequate to contain spills or leakage. Storage on laboratory and hallway floors is prohibited. Corrosive, irritating and flammable materials are not to be stored on top shelves of cabinets or on counter top shelves or independent shelves above 5 feet or near electric outlets.

Store flammables in a flammable solvent storage area, in storage cabinets designed for flammable materials or under the fume hood in quantities not to exceed regulatory mandate or design capacity of the cabinet and/or the laboratory or storage area. Keep only minimum quantities of flammable liquids in the workplace. Store larger quantities of flammables materials  in approved safety containers or in fire-resistant, solvent cabinets and away from ignition sources.  

Maintain laboratory storage for current work only. Generally, one month supplies should be kept in the laboratory.  Bulk amounts such as 5 and 55 gallon drums of flammable liquids should be stored in a separate storage facility with an automatic fire extinguishing system. Containers must be grounded at all times.

Domestic (household-type) refrigerators cannot be used for storage of flammable materials.  Vapor concentration can reach levels where they can be ignited by a spark from the wiring.  Always use an explosion-proof or flammable storage refrigerator which is engineered intrinsically safe. Also note that the NYYC Fire Codes prohibits the use of regular refrigerators for storage chemical considered flammables. 

Many chemicals deteriorate during storage.  Keep all stored chemicals, especially flammable liquids, away from heat and direct sunlight.  Peroxide forming chemicals deserve special consideration at all times and particularly during storage.  Peroxide formation is accelerated by the presence of oxygen and UV light.  It is required that detailed records of storage history of compounds that form peroxides on standing be maintained and periodically reviewed.

Chemical manufacturers occasionally list an expiration date for a given chemical such as isopropyl ether and indicate specific storage precautions.  A definite date is stamped on the bottle or can, and precautions and disposal instructions are provided.  
However, manufacturer-supplied expiration dates are the exception and not the rule. Old chemicals should be disposed of after a specified storage period. Visual inspection of stored chemicals is important in the disposal decision.  Indications for disposal of chemicals include the following:
· Slightly cloudy liquids

· Chemicals that are changing color (e.g., darkening)

·  Spotting on solids

·  Caking of anhydrous materials

·   Existence of solids in liquids or liquids in solids

·   Pressure buildup in bottles

·   Evidence of reaction with water

·   Damage to the container

The expiration date on most peroxide forming chemicals should not be extended past the manufacturer’s deadline.  In any case, chemicals that have been stored for 5 years should be examined.
3.9 Incompatible Chemicals



Accidental contact of incompatible substances could result in a serious explosion or the formation of substances highly toxic or flammable or both.  Some compounds can pose either a reactive or a toxic hazard, depending on the  material and / or conditions (See Table 13, page XXX).
 General guidelines can be applied to reduce the risks involved with these substances.  Concentrated oxidizing agents are incompatible with concentrated reducing agents.  In addition, either agent may pose a reactive hazard with chemicals that are not strongly oxidizing or reducing.  Therefore, it is important to consult the aforementioned guidelines.  Appendix G provides guides to avoid accidents involving incompatible substances.
3.10 Prior Approval

Employees must get prior approval 
 from the principal investigator or immediate supervisor before her/him proceeds with a laboratory task whenever:

1.
A new laboratory procedure or test is to be carried out. 
2.
The material(s) to be used are highly toxic, flammable or can have detrimental health effects upon exposure.  
3.
There is a potential of unexpected high a risk results such as a strong chemical reaction, a fire or toxic fumes.
4.
Members of the laboratory staff become ill, suspect that they or others have been exposed, or 

3.11 Safety Procedures

Safety procedures fall into two general categories:

(a) Procedures common to many laboratories, laboratory shops, and studios; such is the case of this Chemical Hygiene Plan
(b) Procedures developed by PI’s for a specific chemical or group of chemicals their laboratories. These are called Standard Operating Procedures
3.12 Procedures for Working with Highly Toxic Chemicals  

1. Read the Standard Operating Procedure for the material(s). If there is not one developed the Principal Investigator and / or supervisor should be informed 

2. Read the appropriate material safety data sheet (MSDS)

3. Use a fume hood, especially if the substance is of high volatility

4. Minimize your exposure by using the smallest amount possible of the substance allowed for by the experiment or procedure 
5. Wear protective equipment such as goggles, gloves and a lab coat 
6. Never work alone when using a highly toxic substance

7. Keep these materials in storage areas with restricted access or in a locked cabinet
8. Store breakable containers in lower cabinets and use secondary containment

9. Know the appropriate spill and emergency response procedures for the material

Examples of highly toxic materials:

· Hydrogen cyanide

· Hydrofluoric acid

· Formaldehyde
3.13 Procedures  for Working Flammable Chemicals



Chemicals with a flash point below 100ºF (37.9ºC) fall under the category of flammables under the New York City Fire Department Fire Codes which governs the handling of flammable materials in NYC college laboratories.  See Appendix I.
1. Flammable materials should be stored in a flammable-solvent cabinet storage in quantities not exceeding those for which the cabinet is designed or in a storage area designated for flammable materials. Keep away inorganic acids and combustible materials such as boxes and paper.
2. Flammables should be used only in vented hoods and away from sources of ignition.

3. Do not store flammable chemicals in a regular refrigerator.

3.14 Procedures for Working with Reactive Chemicals

A reactive chemical is one that:

a.  Is described as such in Bretherick (L. Bretherick, Handbook of Reactive Chemical hazards,  (Butterworth’s publisher) or the MSDS,

b.  Is ranked by the NFPA as 3 or 4 for reactivity,

1. Read the material safety data sheet and the Standard Operating Procedure prior to handling a reactive material.  
2. Do not mix even small quantities with other chemicals without approval from the PI or immediate supervisor 
3. Use personal protective equipment and appropriate personal protection and precautions (See   ) segregation in storage
3.15 Procedures for Corrosive Chemicals and Contact-Hazard Chemicals

A corrosive chemical is one that:

· Fits the OSHA EPA definition of corrosive in 40 CFR 261.22 (has a pH greater than 12 or  less than 2.5), or

· Is known or found to be corrosive to living tissue.

1. Handle corrosive chemicals with all proper safety precautions, including wearing both safety goggles and face shield (see 4.1.1), 
2. Use gloves tested for absence of pin holes and known to be resistant to permeation or penetration, and a laboratory apron or laboratory coat.
 A contact-hazard chemical is an allergen or sensitizer that:

· Is so identified or described in the MSDS and / or on the label,

· Is so identified or described in the medical or industrial hygiene literature, or

· Is known or found to be an allergen or sensitizer.

1. When working with known or suspected allergens make sure your are wearing gloves and long sleeve garment to avoid skin contact

3.16 Procedures for Working with Carcinogens, Reproductive Toxins and Highly Toxic Substances
Follow the procedures described in this section when performing laboratory work with greater than 10 mg of any carcinogen, reproductive toxin, a substance that has a high degree of acute toxicity, or a chemical whose toxic properties are unknown.

1. Designated Areas shall be posted and their boundaries clearly marked.  Only personnel trained to work with chemicals falling in the categories listed above will work with those chemicals in a designated area.  All such persons will:

a. Use the smallest amount of chemical that is consistent with the requirements of the work to be done.

b. Use the high-efficiency particulate air (HEPA) filters or high-efficiency scrubber systems 
to protect vacuum lines and pumps.

c. Store chemicals or remove them from storage.

d. Decontaminate a designated area when work is completed.

e. Prepare wastes from work with inimical chemicals for waste disposal in accordance with specific disposal procedures consistent with the Resource Conservation and Recovery Act (RCRA) and as designated by CCNY EHOS.

2. Store all inimical chemicals in locked and enclosed spaces with a slight negative pressure compared to the rest of the building.

3. Because the decontamination of jewelry may be difficult or impossible, do not wear jewelry.
4. Wear long-sleeved disposable clothing and the appropriate permeation-resistant gloves when working in   designated areas.

3.17 Procedures for Working with Radioactive Chemicals
All radioactive material work in New York City is subject to the statutory regulations of the N.Y.C. Bureau for Radiation Control, published under Article 175 of the City Health Code, “Radiological Hazards”.

The City College through action of the administrative Vice-President established a Radiation Safety Committee (R.S.C.) which assumes the detailed responsibilities of the institution as laid down in Article 175.  This program is administered by the Radiation Safety Officer (R.S.O.), Richard Belgrave.  The Radiation Safety Office is located in MR-1328, and the extension number is 8545.

Most non-human use is covered by a single broad license issued by the NYC Department of Health in agreement with the Nuclear Regulatory Commission, and administered by the R.S.O. on behalf of the R.S.C.

The acquisition, use, handling, and/or disposal of all radioactive chemicals are under R.S.O.’s control.  Employees wanting to use radioactive chemicals need to get a permit from the R.S.O. (see below

1. Permits

Permit requirements for the possession and use of radioactive materials: No radioactive material may acquired, used, or stored unless a permit has been issued on behalf of the College’s R.S.C.  Permits are issued when the R.S.O. is satisfied that the applicant has sufficient training and experience and that the facilities available are suited to the work proposed.  Permits are renewable annually.

2. Applications for permits:
Applications for permits are made through the Radiation Safety Office (J 703).  The R.S.O. arranges for and reviews the training, experience and laboratory facilities of the applicant before the permit can be approved.  All users must pass a written examination on the radiation safety regulations at City College.
3. Details of permits:

Permits specify:

(a)
The quantities and types of materials acquired, used, and stored.

(b)
The laboratories in which use and storage may take place.

(c)
Which personnel may handle the material and the type of personnel monitoring they shall 


undergo.

Details regarding the above provisions may be found in the CCNY Radiation and Safety Handbook (copy available in MR-1327).  The Radiation and Safety Handbook provides information on quantities of materials allowed under permits, requirements for laboratories in which radioactive materials may be stored or used, requirements for laboratory personnel using radioactive materials, disposal of radioactive material, radioactive contamination surveys, record keeping, accidents and emergencies involving radioactive materials, etc.

3.18 Procedures for work with reduced or high pressure

Reduced Pressure Operations

Vacuum desiccators should be protected by covering with cloth-backed friction or duct tape or enclosed in a box or approved shielding device for protection in case of an implosion.  Only chemicals being dehydrated should be stored in desiccators. Before opening a desiccators that is under reduced pressure, make sure that atmospheric pressure has been restored.  A “frozen” desiccators lid can be loosened by using a single-edge razor blade as a wedge that is then tapped with a wooden block to raise the lid. 

All vacuum lines should be trapped and shielded whenever the apparatus is under reduced pressure.

Water aspirators for reduced pressure are used mainly for filtration purposes, and only equipment that is approved for this purpose should be used.  Never apply reduced pressure to a flat-bottomed flask unless it is a heavy-walled filter designed for the purpose.  Place a trap and a check valve between the aspirator and the apparatus so that water cannot be sucked back into the system if the water pressure should fall unexpectedly while filtering.  These recommendations also apply to rotary evaporation equipment where water aspirators are being used for reduced pressure.  If vacuum pumps are used, a cold trap should be placed between the apparatus and the vacuum pump so that volatiles from a reaction or distillation do not get into the pump oil or out into the atmosphere or the laboratory.  When possible, exhausts from pumps should be vented to a hood.  Pumps with belt drives should also have belt guards to prevent hands or loose clothing from being caught in the belt pulley.  Remember that aspirators produce pressure gradients across the wall of the apparatus nearly as large as high vacuum pumps.

3.19 Compressed Gases

Gases used in laboratories are most often supplied in cylinders at high pressure.  Their use compounds potential chemical hazards.  The rules for the proper use of compressed gases include:

· Handle cylinders of compressed gases as high-energy sources and therefore as potential explosives.

· Restrain cylinders of all sizes, empty or full, individually, by straps, chains, or a suitable stand, to prevent them from falling.

·  When storing or moving cylinders, have the protective caps securely in place to protect the valve stems.

· When moving large cylinders, strap them to properly to wheeled carts designed for this purpose to ensure stability.

· Do not expose cylinders to temperatures higher than about 50oC. Some rupture devices on cylinders will release at about 65oC.  Some small cylinders, such as lecture bottles, are not fitted with rupture devices and may explode if exposed to high temperatures.

· Never use cylinders that cannot be identified positively.

· Never lubricate, modify, force, or tamper with cylinder valves.

· Use toxic, flammable, or reactive gases in fume hoods only.  Cylinders should be stored in appropriately ventilated cabinets or in an open storage area.

· Never direct high-pressure gases at a person.

· Do not use compressed gas or compressed air to blow away dust or dirt; the resultant flying particles are dangerous.

· Be aware that rapid release of a compressed gas will cause an unsecured gas hose to whip dangerously and also may build up a static charge that could ignite a combustible gas.

· Do not extinguish a flame involving a highly combustible gas until the source of gas has been shut off; otherwise, it can re-ignite causing an explosion.

· Close the main cylinder valves tightly when not in use.

· Promptly remove the regulators from empty cylinders and replace the protective caps at once. Mark the empty cylinders.

· Never bleed cylinders completely empty.  Leave a slight pressure to keep contaminants out.

· Use the appropriate regulator on each gas cylinder.  The threads on the regulators are designed to avoid improper use.  Adaptors or homemade modifications are dangerous.

· Do not put oil or grease on the high pressure side of oxygen, chlorine, or other oxidizing agent cylinder.  A fire or explosion can result.  

· Always wear safety glasses when handling and using compressed gases.

· Observe the following special rules when working with acetylene cylinders.

· Always store acetylene cylinders upright.  They are partially filled with acetone.

· Do not use a cylinder which has been stored or handled in a non-upright position until it has remained in an upright position for at least 30 minutes.

· Ensure that the outlet line of an acetylene cylinder is protected with a flash arrester.

· Never exceed the pressure limit indicated by the warning red line of an acetylene pressure gauge.

· Use the correct kind of tubing to transport the gaseous acetylene.  Some tubing materials such as copper form explosive acetylides.

3.20 Procedures for Working with Lasers

Because the type and intensity of radiation that can be generated by a laser varies widely with instrument design, only generalizations can be made.  However the following general rules apply:

· Always wear goggles that offer protection against the specific wavelength of the laser in use.  If more than one wavelength is being used, additional goggles specific for each wavelength are required.  No available spectacles protect against all laser wavelengths.  In each laboratory there should be a list of all lasers in operations, and a sign giving location of appropriate glasses to be worn.

· Never look directly at the beam or its source.  A laser beam may be invisible.

· Never view the beam pattern directly; use an image converter or other safe, indirect means.  To decrease reflecting hazard, do not align by looking along the beam.

· Do not allow any objects that cause reflections to be present in or along the beam.  Even buttons on clothing and polished screw heads can be dangerous.  To guard against stray beams, each lab bench should have sufficient beam blocking devices.  Always limit the distance that the output beam may travel by using an opaque barrier.

· When possible, keep a high general illumination level in areas where lasers are in operation.  Low light levels cause dilatation of the pupils, thereby increasing the hazard.

· Warning signs should be at the entrance to every room in which a laser might be in operation.  Only personnel essential to the operation of the experiment should be in the room during laser operation.

· For UV lasers, if the odor of ozone (produced by UV) is detected, adequate ventilation must be provided.

3.20.1
Laser Operating Instructions

· Safely turning on lasers: Before using any laser, always read the instruction manual carefully.  The first time you use a new piece of equipment, request instruction and demonstration of safe use from someone who has used it before.  Before allowing a new person to operate a piece of equipment, check him or her out, reviewing the correct turn on and off procedure before allowing them to use the equipment alone.  Be familiar with all the interlock safety devices in the laser.  DO NOT PLACE YOUR HEAD IN FRONT OF THE LASER OUTPUT.  Familiarize yourself with all high voltage components, water inlets and outlets, and circuit breakers.

· Keep experimental setups at low heights.  This will help prevent accidental beam-eye encounters.

· Never work alone.  At night or weekends, make sure to notify the security guards or someone in nearby laboratory that you are working under potentially hazardous conditions and ask them to check on you from time to time.

· Prior to alignment of your optical setup, make sure all unnecessary reflective surfaces are removed from your optical bench.  Never utilize a laser beam across a path where someone might normally walk.  Once alignment is complete, ensure that all optical components are secured to the bench, and make sure the covers of the lasers are closed.  Check all interlocks to ensure proper functioning.

· Lasers operating in the infrared or ultraviolet are especially hazardous, since the beams are not visible.  When using such lasers, special care must be taken to ensure that no stray light can possibly be emitted.  After final alignment, use blackened tubes to cover the beams where they might otherwise be exposed between components.  Remember your safety goggles.

· When turning off lasers, follow the shut-down procedure carefully.  Make sure all high voltage power sources have been turned off.  When the laser is cooled, make sure the cooling water is off.  Never leave an operating-laser unattended.

3.21.0 Procedures Regarding Other Physical Hazards
3.21.1
Ultraviolet Lamps

Two categories of hazards are involved in the use of UV lamps: those inherent in the radiation itself and those associated with the operation of the lamps.

All radiation of wavelength shorter than 250 nm should be considered dangerous.  Protective safety glasses with UV-absorbing lenses should be worn when the eyes may be accidentally exposed to light in this wavelength region (Note: ordinary glass absorbs strongly below ~330 nm).  It is advisable to operate such UV irradiation systems in a completely closed radiation box.  Skin areas exposed to illumination from UV lamps can receive painful burns not unlike severe sunburn, and so precautions should be taken to protect the skin.

Handling of mercury arc lamps will deposit oils from the skin on the outer glass surface.  If the residues are not thoroughly removed, they will burn into the glass causing localized buildup of heat during the operation of the lamp.  The lamp may then overheat and even crack.

At the end of the useful life of a lamp, buildup of UV-absorbing films on the interior of the walls of mercury arc lamps may cause their temperature to rise above the safe operating point.  Therefore, running-time meters should be attached to such lamps so that the times for discarding the lamps are known.  Also, whenever possible, UV sources should be adequately cooled and operated within an enclosure designed to prevent damage by glass fragments and leakage of mercury vapor in case of an explosion. 

Ultraviolet light produces ozone (O3).  If the sweet odor of ozone is detected adequate ventilation must be provided.   

3.21.2
 Microwave

Microwaves are absorbed by the body and produce heating effects.  This is especially serious for the testicles and the lens of the eye.  Testicles produce viable sperm only if they are below body temperature. The lens of the eye is unable to lose heat, as it lacks a blood supply.  Hence, the most obvious consequences of exposure to microwaves are cataracts of the eye and male sterility or possibly, at lower doses, birth defects in offspring.  In addition, at still lower doses, there are reports of damage to those organs that depend on electrical excitability, particularly the heart and nervous system.  In particular, cardiac pacemakers fail under microwave radiation.  Metal screening (mesh or plates) provides effective shielding against microwaves.  If microwave ovens are in use, their closing mechanism must be in good repair if microwaves are not to leak.

The present United States standard for microwave radiation is 10 mW/cm2 powers for any 0.1 hr. period, 1 mW-hr/cm2 energy, also averaged over 0.1 hr. period.  This applies to whole body or partial body radiation.

 3.21.3 Noise

Hearing conservation should be practiced through proper design of equipment, modifications of existing sources of noise, and the use of ear protection.

OSHA requires the employer to establish a hearing conservation program whenever employee noise exposures equal or exceed an 8-hour time-weighted average sound level of 85 decibels. The permissible noise exposures are listed in OSHA’s Occupational Noise Exposure Standard: 29 CFR 1910.95. Exposure to impact noise should not exceed 140 dB peak sound pressure level.

Ear protection includes earmuffs and earplugs.  Generally, earmuffs have a greater attenuation factor than earplugs.

3.21.4 Temperature Control

Many reactions are initiated by heating.  Since the rates of most reactions increase as the temperature increases, highly exothermic reactions can become dangerously violent unless provisions are made for adequate cooling.  If too much of a reagent has been added initially, late induction of the reaction can cause it to become too vigorous for effective condensation of vapors unless a cooling bath is quickly applied to the reaction vessel.  Viscous liquids transfer heat poorly and require special precautions.  Reactions usually require some temperature control, and the apparatus should be assembled in such a way that either heating or cooling can be applied or withdrawn readily.

Test tubes should be held with a test tube holder and heated gently along the side, not at the bottom, to minimize superheating, which may cause the content to be ejected.  Avoid pointing a test tube toward yourself or a nearby person.  If possible, test tubes should be heated by placing them in a suitable hot water or hot oil bath.  Temperature should be monitored carefully during scale up procedures.  Scaling up a reaction presents special hazards, as the surface to volume ratio decreases.
3.21.5 Oil and Sand Baths

When hot oil or sand is used for heating purposes, extreme care must be taken to avoid overturning the bath, hazardous splattering caused by water falling into hot oil or hot sand, smoking caused by decomposition of the oil or of organic materials in the oil, and fire caused by overheated oil bursting into flames.  Ensure proper labeling of the oil which includes the name of the oil and its safe working temperatures.  Operating baths should never be left unattended  and high-temperature shutoff.  Precautions should be taken to contain any spills of hot oil caused by breakage or overturning of the baths.

Important considerations when these types of baths are used include the following:

· Size and location of the bath

· Operating temperature and temperature control devices

· Type of oil used; e.g., silicone oil, Dow Corning 550, is suggested for most heating needs

· Available ventilation

· Method of cooling the hot oil

· Storage of oil for reuse

· Location away from possible sources of spilled water or chemicals

3.21.6 Cooling Baths and Cold Traps

When ice water is not cool enough for use as a bath, salt and ice may be used.  For even lower temperatures, dry ice may be used with an organic liquid.  An ideal cooling liquid for use with dry ice should have the following characteristics:


(1)  Nontoxic vapors


(2)  Low viscosity


(3)  Non-flammability


(4)  Low volatility

Ether, acetone, and butanone are too volatile and flammable.  The final choice of a liquid will also depend on the temperature requirements.  Although no substance meets all these criteria, the following are suggested (numbers in parentheses signify above criteria which are not met):

   Ethylene glycol or propylene glycol in a 3:2 ratio with water and thinned with

   Isopropyl alcohol (criterion 2)
   Isopropyl alcohol (criterion 3)

   Some glycol ethers (criterion 2)

Add the dry ice to the liquid, or the liquid to the dry ice, in small increments.  Wait for the foaming to stop before proceeding with the addition.  The rate of addition can be increased gradually as the liquid cools.

Cryogenic coolants should always be used with caution; cryogenic liquids must be handled in properly vented containers.  Be aware that very low temperature coolants (<90K) may condense oxygen and can cause an explosion with combustible materials.  Liquid N2 is the primary cooling liquid in this range.  Use gloves and face shields and immerse the object to be cooled slowly to avoid too vigorous boiling and a glass- overflow of the coolant.  Use a glass Dewar for cryogenic coolants.  
Glass Dewar flasks should be of borosilicate glass and protected by covering with cloth-backed friction or duct tape or a metal casing to contain flying pieces in the event of an implosion.  Avoid pouring cold liquid onto the edge of a glass Dewar flask because the flask may break and implode.  Metal or plastic Dewar type flasks are preferable and eliminate this problem.  Never use a household Thermos bottle in place of a Dewar flask.

Do not lower your head into a dry ice chest.  Because no oxygen is present, suffocation can result.  Do not handle the dry ice with bare hands; if the skin is even slightly moist, severe burns can result.  Use dry leather or suitable cryo-gloves.  When chipping dry ice, wear goggles.

3.21.7 Static electricity and spark hazards

Some protection from static electricity and sparks in hazardous areas and in handling flammable solvents and other chemicals is obtained by proper grounding of containers and equipment and by blanketing with inert gas when needed.  Static electricity is magnified by low absolute humidity such as is likely in cold weather.  Some common potential sources of sparks and electrostatic discharges are:

Ungrounded metal tanks and containers

Clothing or containers made of plastic, synthetic materials, or wool

Making and breaking of an electric circuit while the circuit is energized (switching, pulling plugs)

Temperature control systems in hot plates

Metal-based clamps, nipples, or wire used with non-conducting hoses

High-pressure gas cylinders upon discharge

Brush motors and hot air dryers

Note that static electricity is also a hazard for all computer equipment.

3.21.8 Centrifuges

If a tabletop centrifuge is used, make certain that it is securely anchored in a location where its vibration will not cause bottles or equipment to fall.  The following rules apply to the safe operation of centrifuges:

Always close the centrifuge lid during operation.
Do not leave the centrifuge until full operating speed is attained and the machine appears to be running safely without vibration.

Stop the centrifuge immediately and check the load balances if vibration occurs.  Check swing-out buckets for clearance and support.

Regularly clean rotors and buckets with non-corrosive cleaning solution.

3.21.9
 Electrical Equipment

All electrical outlets must have a grounding connection requiring a three-pronged plug.  This is required under OSHA regulations.  If equipment does not have a three-pronged plug, replace the plug and cord to ground the equipment properly.  All electrical outlets should be protected by ground-fault interrupters, but note that ground-fault interrupters do not work in two-wire installations.

Eliminate wiring that is frayed, worn or stretched across the floor where someone could trip over it.  Eliminate obstructed switch gear and panel boards, unlabeled panel boards, electrical outlets with open (or missing) cover plates, and excessive use of extension cords.  The condition of wiring, plugs, cords, and related equipment should be frequently inspected.

All personnel should know the location of circuit breakers and how to cut off all electrical service in case of fire or accident.  All circuit breakers should be labeled properly.

3.22.0 Waste disposal

A waste is any solid, liquid, or gaseous material that is no longer used and and / or wanted that will either be recycled, disposed of, or stored in anticipation of treatment or disposal.

Within the federal regulations, hazardous wastes are those chemical wastes that are included on one of several regulatory lists (listed wastes) or fit the defined characteristics as ignitable, corrosive, reactive, or possessing a toxicity characteristic.  In general, it is prudent to consider all waste chemicals to be hazardous wastes unless there are good reasons for considering a material to be non-hazardous.  Typical laboratory wastes that are regulated as hazardous include acids and bases, heavy metals and inorganic materials, ignitable wastes, reactive, oxidants, and solvents.

You can minimize the volume and cost of the wastes by following a few basic “housekeeping” principles:
· Do not mix nonhazardous wastes and hazardous wastes.  Such a mixture will have to be regulated as a hazardous waste, thus increasing the cost and responsibility associated with the waste.

· Segregate hazardous wastes by type of waste.  This practice may be required to prevent the mixing of incompatible wastes, but it also makes sense to preserve the waste properties, and thus make recycling or treatment easier and less expensive.  For example, do not mix halogenated with non-halogenated solvents.

· Avoid spills or leaks.  (Used spill cleanup materials for hazardous wastes are regulated as hazardous wastes.)

More information on disposal and hazardous waste determination can be found in the EHOS policy manual “Hazardous Waste Management Plan”

3.22.1 Chemical Waste

Waste materials must be handled in specific ways according to their nature and properties.  Some general guidelines are:

· Dispose of waste materials promptly.  When disposing of chemicalskeep each different classes of chemical in a separate clearly labeled disposal container (see Tables 14 and 15 for chemical compatibility).

· Never put chemicals into a sink or down the drain unless they are deactivated or neutralized and they are allowed by local regulation in the sanitary sewer system.  Nothing except water or dilute aqueous solutions of non-toxics (e.g. sodium chloride, sugar, soap) from a chemistry laboratory should be disposed of in the sink.

· Put ordinary waste paper in a wastepaper basket separate from the chemical wastes.  If a piece of paper is contaminated, such as paper towels used to clean up a spill, put the contaminated paper in the special container that is marked for this use.  It must be treated as a chemical waste.

· Because of their reactivity and their unpredictable nature, chemicals that form peroxides should be handled with care. For disposal of quantities larger than 25g of peroxide consult with the EHO for assistance.

· Any by-product resulting from research experimentation or unwanted chemicals shall be considered chemical waste and fall under the policies described herein.

3.22.2 Radioactive Waste

Radioactive waste results when a laboratory uses radioisotopes, usually as tracers.  A radioactive material is one that contains at least 0.005 micro curie (uCi) per gram of material, or per milliliter if a liquid.  Below this limit, a laboratory may discard materials without regard to their radioactive component; above this limit disposal becomes a strictly regulated issue and is under the control of the Radiation Safety Officer (See 3.2.6).

3.22.3 Biological Waste
As in the case of chemical and radioactive wastes, laboratories must handle bio-hazardous wastes independently.  However, unlike other wastes, bio-hazardous wastes must be decontaminated before disposal, and this is the laboratory’s responsibility.  The point at which bio-hazardous agents are to be decontaminated depends on the bio-safety level.  However, the type of decontamination depends partly on the actual agent and partly on personal preference.  Any decontamination method should include the following general procedures:

· Bio-hazardous materials should be sterilized before regular washing or disposal.

· A strong oxidizing material should never be autoclaved with paper, cloth, or other organic materials, because an explosion may  occurred.

· Floors and laboratory surfaces should be disinfected regularly.

· Floors should not be swept without the use of 
· Decontamination procedures should be assessed for compatibility with materials that come in contact with disinfectant (e.g., gloves, bench tops, plastics, and floor files).

Specific decontamination methods are described:

1.      Wet heat. 

 Steam sterilization in an autoclave at a pressure of approximately 15 psi and a temperature of 121oC (250oF) for at least 15 minutes.  Autoclaves should be calibrated for temperature and pressure, and monitored with a biological indicator, such as Bacillus stearothermophilus spores.  It is important that the steam and the heat be made to contact with the biological agent.  Therefore, bottles containing a liquid material should have loosened caps, or cotton plug caps, to allow for steam and heat exchange within the bottle.

2.  
Dry heat. 


 This form of sterilization generally requires temperatures of 160-170oC (320-338oF) for 
2-4 hours.  Again, it is important that the items be arranged in the autoclave in ways that allow heat transfer.

3.

Liquid disinfectants.

a.
Alcohol.  Alcohol is not always an appropriate disinfectant.  Ethanol or iso-proponol (70-85%) can effectively denature proteins, but not lipids. 

b.
Chlorine.  A 1:10 dilution of bleach is a very effective disinfectant against many microorganisms.  This disinfectant may be effective against several life-threatening viruses, including the AIDS virus.  It is important to remember, however, that this compound will lose its effectiveness over time and that even at a 1:10 dilution it is corrosive to metals and even stainless steel.

c.
Iodine.  Wescodyne is an iodine-based disinfectant often encountered in laboratories Dilutions of 3 oz. in 5 gal of water are recommended for general laboratory cleanup, and a 1:10 dilution in 50% ethanol is recommended for hand washing.

d.
Phenolic compounds.  These disinfectants are not generally effective against bacteria, but they are usually used as disinfectants against rickets, fungi, and some vegetative bacteria.  Phenol alone is not a good disinfectant because of its physical properties.

3.26 Sharps
                                                                                                                                                                         Sharps mean any article that may cause punctures or cuts, including intravenous tubing or syringes with needles attached.
Under New York State and Federal regulations, and under New York City law, sharps are defined as potentially infectious regulated medical waste if they have been used in research laboratories. Sharps  include hypodermic needles, syringes (with or without the attached needle), Pasteur pipettes, broken glassware and scalpel blades, blood vials, test tubes, needles with attached tubing, culture dishes (regardless of presence of infectious agents), and such unused sharps that have been discarded.
To dispose of sharps they must be segregated from other regulated medical wastes, properly packaged in a leak proof, rigid, puncture-resistant container, placed in a bio-waste box and disposed as infectious waste.  Red bags and bio-waste boxes can be obtained from the Safety Office (X 5080). 

Broken mercury thermometers may contain mercury in the fragments and these belong in their own special “broken thermometer” container.  If drops of mercury have spilled, see section on mercury clean-up. 

4.0 CONTROL MEASURES 
AND EQUIPMENT

4.1 Fume Hoods 
and Ventilation

Whenever exposure by inhalation is likely to exceed the threshold limits described in MSDS, use a hood; if this is not possible, proper respiratory may be required (see section 4.10) in which case the EHOS office has to be consulted. Be aware that many chemicals can be present at hazardous concentrations without noticeable odor.


Laboratory employees should understand and comply with the following rules:

·   A fume hood is a safety backup for condensers, traps, or other devices that collect vapors and fumes.  It is not used to “dispose” of chemicals by evaporation unless the vapors are trapped and recovered for proper waste disposal.

·   The apparatus inside the hood should be placed on the floor of the hood at least 15 cm (six          inches) away from the front edge.  The effectiveness of hoods is limited by the possibility of        turbulent flow at the hood face.  Cross flows of air can produce turbulence, and these in turn            produce such currents. 

·  Fume hood with sash or sliding doors should be kept in the closed position at all times except when necessary to adjust the apparatus that is inside the hood.

· Fume hoods with on/off switches should be kept “on” whenever a chemical is inside the   hood, whether or not any work is being done in the hood.

· Personnel should discontinue all work in the event of a power or other hood failure.

· Before each use, be sure that the hood is clean and is working properly.  Although not a substitute for a velometer measurement, a continuous monitoring device such as a narrow strip of tissue paper can be used to ensure that the hood is operating.

· Use of fume hoods as storage areas for chemicals, apparatus, or other materials should be kept at a minimum.

· A hood sash or sliding door is not equivalent to a well-designed standing safety shield.

4.2 
  Personal Protective Equipment (P.P.E.)

According to the Laboratory Standard, all necessary protective clothing and equipment must be provided by the employer

4.3 
Eye Protection

All individuals within areas 1 and 2 of the laboratory including visitors must wear eye protection when a chemical operation is being performed.

Eye protection worn when working with chemicals should meet the requirements of the American National Standards Institute (ANSI) Z87.1.  Wear goggles such as type G, H, or I at all times.

Wearing contact lenses in the laboratory is generally forbidden because contact lenses can hold foreign materials against the cornea in case of a splash.  Furthermore, they may be difficult to remove in the case such a need arises.  Soft contact lenses present a particular hazard because they can absorb and retain chemical vapors.  

Normal prescription eyeglasses, though meeting the Food and Drug Administration’s (FDA) standards for shatter resistance; do not provide appropriate laboratory eye protection because they lack splash protection. If the use of eye wear is required for therapeutic reasons, fitted goggles must also be worn.

When using more than 10 mL of a corrosive liquid, working at reduced pressure, or where there is a potential for explosions, implosions or splashing, use an approved standing shield or wear a face shield, type N, large enough to protect the chin, neck, and ears, as well as the face. Goggles should be worn when working with compressed gases.

 Special goggles should be worn for specialized uses:

· Ultraviolet goggles

· Laser safety goggles

· Glassblowing goggles

· Cobalt glass spectacles for looking into furnaces, or into oxyhydrogen or oxyacetylene flames

4.4 Gloves

When working with corrosive liquids, allergenic, sensitizing, or toxic chemicals, wear gloves made of material known to be or tested and found to be resistant to permeation by the chemical and tested for the absence of pin holes by air inflation (do not inflate by mouth but rather use compressed air).

Always read the manufacturer’s instructions and warnings on chemical container labels and MSDS prior to working with a chemical. The type of gloves that can be used can be found under the PPE section of the MSDS. If a glove type is not found on the MSDS, lab personnel should call the manufacturer.  A chart on recommended glove types can be found in Table 16 on page  XXXV Chemical Resistance.  However always double check with the manufacturer’s specifications.
An additional way of ensuring you are protecting your hands from chemical exposure is to double glove by wearing one pair of gloves over another.  Be aware of any signs of deterioration, changes in color, texture or tears of the outer glove. Remove the gloves including the inner pair promptly at any signs that there has been any contamination or that the there has is some form of degradation. Replace both pair of gloves to continue working.

In order to prevent unintentional spread of chemicals, gloves should be removed before leaving the work area and before handling such things as telephones, doorknobs, writing instruments, and laboratory notebooks.  In general, gloves should not be reused or cleaned.

Remove disposable gloves by grabbing the cuff of the opposite hand pulling outward and inverting the glove onto the glove of the other hand. Pull down on the cuff of the gloved hand and remove the other glove. Always wash your hands with soap after removing gloves.

4.5 Protective Clothing

Clothing worn in the laboratory should offer protection from splashes and spills, be easily removable in case of an accident, and be at least fire resistant.  Nonflammable, nonporous high-necked, calf- or ankle-length rubberized laboratory aprons offer the most protection and should be worn when working with corrosive liquids.  Lab jackets or coats should have snap fasteners rather than buttons so that they can be readily removed.  

· Wear low-heeled shoes with fully covering “uppers”; do not wear shoes with open toes or with uppers constructed of woven material.

· Wear long-sleeved/long-legged clothing; do not wear short-sleeved shirts, shorts, or short skirts.

· Long hair and loose clothing should be constrained.

· Jewelry such as rings, bracelets, and watches with metal watchbands should not be worn in order to prevent chemical seepage under the jewelry, contact with electrical sources, catching on equipment, and damage to the jewelry itself.

4.6 Flammable-Liquid Storage

              
Fire-hazard chemicals in quantities of 20 L should be kept in metal safety cans designed for such storage.  These cans should be used following the recommendations of the manufacturer, including the following safety practices:

· Never disable the spring-loaded closure

· Always keep the flame-arrestor screen in place; replace if punctured or damaged.

· Cabinets designed for the storage of flammable materials should be properly used and maintained.

· Read and follow the manufacturer’s information and also follow these safety practices:

· Store only compatible materials inside a cabinet.

· Do not store paper or cardboard or other combustible packaging material in a flammable-liquid storage cabinet.

The manufacturer establishes quantity limits for various sizes of flammable-liquid storage cabinets; do not overload a cabinet.

4.7 Safety Showers

 The New York City fire Department requires that emergency showers be located no more than 10 seconds in time or greater than 25 feet in distance from the lab.  The shower area must be readily accessible, be kept clear of obstructions, and be clearly labeled.  Chain pulls to activate the shower are difficult to grasp in an emergency, and should be provided with a large ring. The valve should open readily and remain open until intentionally closed.  

Water flow must be sufficient to drench the individual rapidly and to accommodate more than one person.  ANSI Z 358.1-1981 requires a minimum flow of 113.6 liters per minute (30 gallons per minute) of water.  Temperate, potable water should be used in safety showers.  Although an associated floor drain is desirable, its absence should not prohibit installation of a safety shower.  The shower should be tested on a regular basis and a record kept of such tests.
 4.8 Eyewash Fountains

Eyewash fountains should provide a copious and gentle flow of temperate aerated potable water for a period of at least 15 minutes (15 minutes of cold water is intolerable).  Plumbed installations are best and strongly recommended.  When possible, employees should be encouraged to practice the procedure.  Use of the hands should not be required to maintain the water flow.

ANSI Z 358.1-1981 requires that eyewash units be located no more than 10 seconds in time nor greater than 100 feet in distance from the hazard.  Their location should be clearly labeled.

A hand-held eye wash spray with a 5-ft hose is more adaptable than fixed fountains for unusual situations, including head and body splashes.  Portable eyewash units provide an inadequate supply of water, require strict attention to maintenance, and may provide an environment for the growth of microorganisms.  Their use should be discouraged except as an interim wash until the injured party can reach a plumbed fixture.

4.9 Sinks

The water supply for laboratory sinks must be separate from that used for toilets, drinking water, emergency showers, and eye washes.  This is necessary to prevent possible contamination of the potable water supply.  Back siphonage or back pressure can suck sink water into the potable water system through hoses or other apparatus.  Building codes require a check valve system that must be tested periodically.  It is advantageous to separate laboratory sink drainage from the sanitary drainage in order to facilitate independent treatment of each type of waste where this is appropriate.

4.10 Respirators 

When use of a respirator is considered necessary because other controls are not available or feasible, CCNY shall provide respiratory protection and:

· Train its employees on the use of the respirator annually 

· Train on how to inspect and evaluate his or her respirator prior to every use

· Review and provide biannual surveillance of working conditions 

· Provide written standard operating procedures for the use of respirators.

Respirators should not be used as the first line of protection against contaminants.  They can only be used during an emergency. Where appropriately deemed, respirators will be placed in permanent cabinets outside the lab area.

The requirements of 29 CFR 1910.134 should be followed, including in particular:

a.
Written standard operating procedures governing the selection and use of respirators.

b.
All employees who are likely to need to use respirators must be trained in their proper use, inspection, and maintenance. (For details see “NIOSH Guide to Industrial Respiratory Protection”, DHHS Publication No. 87-0116, NIOSH, Cincinnati, 1987.)
4.11 Vapor Detection

Do not use odor as means of determining that inhalation exposure limits are or are not being exceeded or for identifying a particular material. However if  there is a reason to suspect that a toxic chemical inhalation limit might be exceeded, whether or not a suspicious odor is noticed, notify your PI. Your PI must inform the office of EHOS. 
A laboratory worker may need to wear a respirator suitable for protecting against the suspect chemical until measurements are taken by the office of EHOS, of the concentration of the suspect vapor in the air. If air monitoring shows that exposure limits are not exceeded and if there is no reason to anticipate an increase in the concentration of the chemical, and with the approval of EHOS, the respirator can be removed and the work may continue. Remember a fume hood is the prime method of protection. See “Air Monitoring”, (5.1)
4.12 Fire Extinguishers

Fire extinguishers in the laboratory have been selected with the understanding that a fire can have a variety of “fuels” sources. Hence we have deployed the multipurpose type of extinguisher or “A-B-C” which can be used for most classes of fires except for fires involving of alkali, alkaline and metals. 

Fire extinguishers are placed by the entrance door of the lab or storage room. It is no longer acceptable to locate fire extinguishers somewhere in the middle of a lab or storage room where the potential for not being immediately found during an emergency is greater. At the City College of New York all fire extinguishers are of the regular 20 pound which is much easier to handle by the average lab occupant.

Attempts to fight a fire should not be made by untrained personnel and / or if the fire is in an advanced stage or it has already taken more than 40 seconds to suppress. Remember the temperature of a can increase dramatically and spread in a matter of seconds.

See Emergency Procedures for details on proper fire response.

4.13 Controls

· Check that the fume hood(s) in your lab are working properly. The office of EHOS checks every fume hood once a year to ensure as per New York City Fire Department that it provides a minimum linear velocity of 80 to 150 feet per minute. If a new fume hood the velocity required is 80 to 120 ft/min
· Check at least every beginning or end of the month that emergency equipment is in working order (showers, eyewash stations, fire extinguishers, spill kits), 

· Inspect Laboratories to ensure that safety practices are followed.  (Once a year for every lab.)

· Maintain an updated inventory of the substances in the laboratory.
5. RECORDS AND RECORD KEEPING

The Laboratory Standard requires records of:

· Air concentration monitoring results

· Exposure assessments

· Medical consultations and examinations 


Records have to be kept for at least 30 years and be accessible to employees or their representatives.


With regard to CCNY’s respiratory protection program, the following should also be documented and retained for at least 30 years thereafter:

· Medical records

· Exposure monitoring records

· Any other information pertaining to employee exposure and complaints

The following  should also be documented:

· All emergencies as well as all injuries, even if minor.

· Controls and inspections and the results and subsequently forwarded to the PI, the Safety Committees, and Department Chair for action and filing.

· Public Employees Safety and Health Logs 900,900.1 and 900.2

· Attendance at regulatory mandated training 
sessions and all safety training sessions and seminars.

· A chemical inventory must be kept as current as possible.

· MSDS should be kept at a known location and should be readily available to all employees for consulting or copying.

In addition to required records, it is our practice to keep records developed internally that document employee exposure complaints and suspected exposures, regardless of the outcome of an exposure assessment.  Other incidents also might be documented for future reference.  Examples include:

· Major safety suggestions from employees.

· Near-miss reports.  Employees who participate in or witness events that could have caused harm, but fortunately did not, should prepare reports of the incidents.  These reports are used to develop changes in procedures that will prevent a future more serious occurrence.

· Repair and maintenance records for control systems such as fume hoods and safety cabinets.

· Complaints from employees.

5.1 Chemical Inventory

It is a regulatory mandate that every lab in possession of a chemical stock keep a current chemical inventory. A chemical inventory is also an efficient way to keep track of the chemicals in a lab or storage room and ensure that unnecessary purchases are not incurred.

Every laboratory unit with chemical and / or products containing chemicals shall conduct an initial inventory of its stock and shall update this inventory whenever there is a change in the type of chemicals stored, amounts, type of container(s) used or any other factor that may affect its shelf life.  It is the responsibility of the individual faculty member(s) in charge of the laboratory to ensure that the inventories are compiled and updated at least once a year.

 All chemicals and chemical products bought, stored and used at CCNY are to be kept in a chemical inventory system commonly known as Chem-tracker. All principal investigators will be registered and will designate from their staff members individuals who will have access to the inventory.   Additionally, Chem-tracker shall be updated annually. 

5.2 Air Monitoring


The office of Environmental and Occupational Health and Safety will make continuous efforts to identify those areas where airborne contaminants may pose a health and safety problem to employees. Exposure assessments and air monitoring shall be conducted immediately whenever:

· Using chemicals that require initial monitoring

· A hazardous condition or a situation is identified

· Where a relevant standard requires air sampling to be conducted 

· A highly toxic substance is used.

· Where testing or redesigning of fume hoods is necessary

Air monitoring and the appropriate corrective measures are part of the many steps undertaken to protect our employees.  Air monitoring shall not be terminated unless it has been determined that the potential for exposure no longer exists, or use of a substance or a process is totally eliminated in a particular area. 


When initial air monitoring reveal levels deemed unhealthy or in violation with the Occupational Health and Safety Administration (OSHA) or standard, appropriate measures shall be taken to prevent further exposure by employees, students and visitors to our institution.  Our department shall take the steps to comply with any provision of the law and/or follow the recommendations of good industrial hygiene practices so as to prevent overexposure from occurring in the first place.
6. 
EMPLOYEE INFORMATION AND TRAINING

6.1 Chemical Safety Information

CCNY will provide all its employees subject to the CHP with training sessions concerning the hazards of chemicals in its laboratories. These sessions are mandatory for all employees subject to the Lab Standard who have not yet attended a chemical safety training session at CCNY. Employees should be provided with sufficient information to understand the potential hazards that can affect them personally.  All employees are accountable to their peers and, therefore, should fully utilize all available information. Chemical health and safety training session(s) will include:

· The contents and requirements of the laboratory standard, including general principles of Good Laboratory Practice.

· The content of the Chemical Hygiene Plan (CHP, the present document).

· The employer’s responsibility for a safe workplace.

· Employee’s responsibilities for laboratory practices.

· Methods for detecting the presence or release of a hazardous chemical or recognizing the presence of such a hazard

· The potential health and safety hazards associated with the chemicals used in CCNY laboratories, and signs and symptoms of exposure.

· The measures employees can use to protect themselves from these hazards including the use of personal protective equipment, the use of fume hoods and emergency response procedures.


In addition to the above, the office of EHOS will provide training on hazardous waste management and on the requirements for the New York City fire department certificate of fitness holder also known as C-14.

Chemical laboratory health and safety training sessions will be held biannually at the beginning of the spring and fall semester and at such other times as are deemed appropriate. A notice sent to each chair of a relevant department will announce time and location of these sessions in advance.

Employees who will come in contact with particularly hazardous substances such as carcinogens, reproductive toxins, substances with a high degree of acute toxicity or radioactive materials, or who will use equipment with specific hazards(e.g. lasers), must receive additional specific safety training prior to beginning work

6.2 Reference Literature

 A list of the reference material or chemical safety information sources is provided on page L. The Laboratory Standard can be found at the end of Appendix A in the CHP.
The CHP will be provided to every laboratory employee during the training sessions.  A copy will be available for consultation or for copying in each department office during regular business hours.

6.3 Material Safety Data Sheets

It is regulatory requirement that every laboratory and storage room has a binder available with the s MSDS of the chemicals and chemical products within the premises.  A standard letter that can be sent to companies requesting copies of an MSDS is enclosed in this CHP. They are also available in the office of Environmental Health and Safety (CG-04).

As required by the Hazard Communication Standard, an OSHA regulation found in 29 CFR 1910.1200, Material Safety Data Sheets (MSDS) are references to be used principally for the training of workers concerning the hazards and precautionary measures applicable to those particular chemicals that workers will handle in the workplace.  Prior to working with any chemical, particularly hazardous substances, always consult the manufacturers MSDS.  

6.4 Signs


The following signs will be posted conspicuously in every laboratory:

· Special warning signs at designated areas, where work with particularly hazardous substances is performed, or where equipment with specific hazards is being used 

· Sign identifying the location of safety equipment (safety showers, eyewash stations, fire extinguishers, first aid kits, etc..

· An Emergency Procedure Plan with contacts and their telephone numbers listed in case of an emergency should be posted near the telephone.  A copy is found in Appendix L.

6.5 Labels

Labels should contain the name of the chemical, its CAS number and when applicable an expiration date.   Chemical hazards can be classified by four categories: toxicity, ignitability, corrosivity, and reactivity.  Container labels generally convey this hazard information.  It should be stressed that all chemical containers must have labels.  If the chemical has been prepared in the laboratory, the label must be made permanent.

The Lab Safety Standard, OSHA Hazard Communication Standard 1910.12, and In Case of Waste Material, The Resource Conservation and Recovery Act (RCRA) 40CFR Part 262 all require that every chemical bottle, container or box at CCNY to be properly labeled. A Chemical product, which is not labeled or is missing the required information must not be accepted by lab personnel and must be immediately returned to the manufacturer, importer or distributor.

Laboratory personnel are responsible for ensuring that chemicals or chemical products purchased, borrowed or developed in the lab also be properly labeled. The following information must be placed on the label of every container of a chemical or chemical product:

· The identity of the material clearly spelled out. Abbreviations and chemical symbols will not be considered appropriate for labeling purposes.

· Hazard warnings such as: flammability, reactivity, corrosivity, poisonous potential

· Name and address of the manufacturer

· Date of receipt. If the material is one which produces peroxide, the date it was opened and its expiration date must be clearly displayed. This is especially important with regard to Ethyl Ether, Tetrahydrofuran, Perchloric and Picric Acids.

Chemicals that are repackaged or transferred to another container should have secure, waterproof labels marked with waterproof ink which state hazards and precautions, the name of the chemical, date packaged and its strength and purity.

Chemicals developed in the lab shall be assumed to be hazardous unless they are clearly determined by the safety office to be non-hazardous. Labeling for chemical products developed in the lab should be as follows:

· Identity of the material

· Hazard and/ or potential hazards

· Neutralization or treatment agent in case of a spill

· Name, room number and lab telephone number of the individual(s) who created the  chemical/solution

· Preparation and expiration dates

For the purposes of long-term storage of some chemicals, periodic inspection is mandated. Based on the overall condition of a material a decision can be made to either extend its storage period or to dispose of it as hazardous waste. The criteria for extending storage of chemicals are:

· Good storage condition

· Material at hand must be considered chemically and physically stable

· The possible lifetime of a container must be determined.

The date of receipt, expiration date(s) as well as shelf life must be clearly written on container labels for the following chemicals:

· Picric acid

· Perchlorates

· Peroxide forming chemicals such as ethers

· Any other material known to be unstable, reactive or to deteriorate with time or environmental factors.

If any of the above information is missing then the chemical must be removed immediately.

6.6 Chemical Laboratory Health and Safety Training

CCNY will provide all its employees subject to the CHP with training sessions concerning the hazards of chemicals in its laboratories.  These sessions are mandatory for all employees subject to the CHP who have not yet attended a chemical safety training session in CCNY or who cannot pass an evaluation test of the effectiveness of instruction in matters pertaining both to safety and health hazards and to the precautions to be taken under the variety of circumstances extant in the laboratory where he or she works.  Chemical laboratory health and safety training session will include:

· The contents and requirements of the Laboratory Standard, including general principles of Good Laboratory Practice.

· The content of the chemical hygiene plan (CHP, the present document).

· The employer’s responsibility in providing a safe workplace (e.g., working fume hoods, emergency eyewash stations and showers, and personal protective equipment).

· Employee’s responsibilities for following proper laboratory practices to help protect their health and provide for the safety of themselves and fellow employees.

· The methods and observations that may be used to detect the presence or release of a hazardous chemical.

· The potential health and safety hazards associated with the chemicals used in CCNY laboratories and signs and symptoms of exposure.

· The measures employees can use to protect themselves from these hazards, including specific procedures such as appropriate work practices, personal protective equipment to be used, criteria for using fume hoods, and emergency procedures.

In addition, employees who will come in contact with particularly hazardous substances
 (select carcinogens, reproductive toxins, substances with a high degree of acute toxicity: see Appendix C for a list of these chemicals) or radioactive materials (see 3.2.6), who will use equipment with specific hazards (e.g., lasers), biological or physical hazards will receive additional training specific to the hazard prior to beginning work.  

Chemical laboratory health and safety training sessions will be held twice a year, at the beginning of the fall and spring semester and when necessary during the summer months. Times and locations for these sessions will be announced in advance by a notice sent to each department chair.

Records of attendance at the safety training sessions as well as those conducted by PI’S will be kept by the Department Chairperson and the Safety Committee.

7. 
EMERGENCY PROCEDURE PLAN

A copy of the Emergency Procedures should be posted conspicuously in every laboratory near a telephone and near the exit. A copy of the Emergency Procedures can be found in Appendix A of this manual.
7.1 Fire Notes and Precautions

· Small fires can be extinguished without evacuation.  However a fire can get out of control in matters of seconds. An immediate readiness to evacuate is essential in the event the fire cannot be extinguished.

· Do not panic and run if evacuation is necessary

· Fire extinguishers should be used only by trained personnel.

· Never enter a room that is filled with smoke on fire
· Never enter a room if the top half of the door is warm to the touch.

7.2 If you discover a Fire:

7.2.1 A small fire

· Alert people in laboratory to evacuate the room.

· Close the door(s) behind you. This will retard the spread fire  and smoke 

· Locate and pull the nearest fire alarm pull station

· If you decide to fight the fire do so from a position where the fire is in front of you and you can move back towards the door and escape.

· Use correct fire extinguisher to suffocate the fire.

· Aim extinguisher at base of fire.

· If room is filled with smoke or fumes. do not attempt to fight the fire

· If unable to extinguish the fire within 40 seconds use Major Fire procedures.

· Immediately after the fire, all extinguishers that were used should be recharged or replaced by
with full ones

 7.2.2 Major Fire

· Alert people in area to evacuate the room, closing but not locking, the door behind you.

· Locate and pull the nearest fire alarm pull station.

· Proceed to the nearest stairwell and calmly walk down the stairs.   Do not use the 
elevators.

· After arriving at a safe space, call security (7777) and fire department (9-911).  Give 
as much information as possible: the building, the floor and room number, and if known what is burning.  Also indicate if there are people injured or trapped.

7.3 When the Alarm Bells Ring

· Evacuate the building immediately.  Do not panic and run.  Do not use the elevators.

· The last person out of the room should close, but not lock, the door. 

7.4 Radiation Spill

Caution: Spreading of radiation beyond the spill area can easily occur by the movement of personnel involved in the spill or cleanup effort.  Prevent spread by confining movement of personnel until they have been monitored and found free of contamination.

· Notify your advisor as soon as possible in case of area or personnel contamination or excessive exposure to radiation.

· In case of airborne contamination, evacuate the area, lock and post the door.  Call 6911 and the Radiation Safety Officer at extension 5080.

· In case of personnel contamination, remove victim from exposure.  Remove contaminated clothing, wash skin contamination with soap and water only.

7.5 Chemical Spill
We recognize the potential dangers that are hazardous material spill in its original form or as a waste can pose to the health of humans and to our environment. Proper management and monitoring of all materials is the soundest approach to the prevention of hazardous spills.

However, should an accident occur, our institution should have the capabilities of responding to the situation in a manner that is safe, prompt, efficient and will also minimize hard to life, health and property. The following policies are designed to accomplish this objective:

· The Office of Environmental Health and Occupational safety will provide the appropriate training to lab and school personnel and students to ensure there is a clear understanding of the steps to take in an emergency involving a chemical spill.

· All appropriate measures, including evacuation, shall be taken to ensure the safety of employees, students and visitors in the event of an emergency.

· EOHS will monitor emergency readiness levels by inspecting and upgrading proper protective equipment and will ensure the “mobility” of emergency equipment via an “emergency cart” from one area to another.

· Training of personnel in charge for responding to chemical spills and fire response emergency.

· EOHS will ensure the upkeep and supply of spill skits including ash soda for acids, corrosives and solvent neutralizer.

· EOHS will carry out periodic review of its policies and procedures

Caution: The cleanup of a chemical spill should only be done by trained personnel.  Spill kits with instructions, absorbents, reactants, and protective equipment should be available to clean up minor spills.  A minor chemical spill is one that the laboratory staff is capable of handling safely without assistance of safety and emergency personnel.  All other chemical spills are considered major.

Minor Chemical Spill
· Alert people in immediate area of spill.

· Report to advisor.

· Wear protective equipment, including safety goggles, and long-sleeve lab coat.

· Avoid breathing vapors from spill.

·       Confine spill to small area.

· Use appropriate kit to neutralize and absorb inorganic acids and bases.  Collect residue, place in container, and dispose as chemical waste.

· For other chemicals, use appropriate kit or absorb spill with vermiculite, dry sand, or diatomaceous earth.  If it is a mercury spill, do not use these absorbents; a mercury spill kit is required.  Collect residue, Collect residue, place in container and dispose as chemical waste.

· Clean spill area with water.

7.6 Major Chemical Spill

· Attend to injured or contaminated persons and remove them from exposure.

· Alert people in the laboratory, evacuate.

· If spilled material is flammable, turn off ignition and heat sources.

· Close doors to affected area.

· Call 6911 and 9-911.

7.7 Biological Spill
Notes and precautions: Biological spills outside biological safety cabinets can pose the danger of aerosol generation and dispersion. These spills can be serious. To reduce the risk of inhalation exposure in such an incident, occupants should leave the laboratory immediately.  The laboratory should not be reentered to decontaminate and clean up the spill for at least 30 minutes.  During this time the aerosol should be removed from the laboratory by the exhaust air ventilation system.  

Appropriate protective equipment is particularly important in decontaminating spills involving microorganisms that require either BSL 2 OR BL3 containment.  This equipment includes lab coat with long sleeves, back-fastening gown or jumpsuit, disposable gloves, disposable shoe covers, and safety goggles and mask or full face shield.  Use of this equipment will prevent contact with contaminated surfaces and protect eyes and mucous membranes from exposure to spattered materials.

7.8 Spill Involving a Microorganism Requiring BL 1 containment

· Wear disposable gloves

· Soak paper towels in disinfectant and place over spill area

· Place towels in plastic bag for disposal

· Clean spill area with fresh towels soaked in disinfectant.

7.9 Spill Involving a Microorganism Requiring BL 2 containment

· Alert people in immediate area of spill.

· Put on protective equipment.

· Cover spill with paper towels or other absorbent materials.

· Carefully pour a freshly prepared 1 in 10 dilution of household bleach around the edges of the spill and then into the spill.  Avoid splashing.

· Allow a 20-minute contact period.

· Use paper towels to wipe up the spill, working from the edges into the center.

· Clean spill area with fresh towels soaked in disinfectant.
· Place towels in a plastic bag and decontaminate in an autoclave.

7.10 Microorganism Requiring BSL 3 Containment

Microorganisms requiring BSL 3 or BSL 4 are strictly prohibited at the City College of New York.
7.11 Personal Injury

Life threatening injuries are to be reported immediately to 9-911 for ambulance service to the closest emergency service room.

7.12 Clothing on fire

· Drench person with water using the safety shower.

· If no safety shower is immediately available, roll person on the floor to smother the flames.

· Fire blankets must be used with caution because wrapping the body can force flames toward the face and neck.

· Quickly remove any clothing contaminated with chemicals.

· Use caution when removing pullover shirts or sweaters with a knife or scissors to prevent contamination of the eyes.

· Wrap the injured person to avoid shock and exposure.
7.13 Hazardous material splashed in eye

· Immediately flush the eye (eyeball and inner surface of eyelid) with temperate potable water from an eyewash fountain for at least 15 minutes.

· If no eyewash fountain is available, injured persons should be placed on their backs and water gently poured into their eyes for at least 15 minutes.

· Forcibly hold eye open to ensure effective wash behind eyelids.

· First aid must be followed by prompt treatment by a member of a medical staff or an ophthalmologist especially alerted and acquainted with chemical injuries.
7.14 Chemical spill on the body

· For spills covering small amount of skin, immediately flush with flowing water for no less than 5 minutes.  If there is no visible burn, wash with warm water and soap.  Check the MSDS to see if any delayed effects should be expected.  It is advisable to seek medical attention for even minor chemical burns.

· If clothing is contaminated, remove it at once using caution when removing shirts or sweaters to prevent contamination of the eyes.
7.15 Minor Cuts and Puncture Wounds

· Vigorously wash injury with soap and water for several minutes.

· If the wound is deep and is severely bleeding, obtain medical attention.

7.16 Radiation or Biological Spill on Body

· Remove contaminated person from exposure.

· Remove contaminated clothing.

· Rinse exposed area thoroughly with soap and water.

· In case of injury following a radiation spill, call 9-911 and treat injuries without regard to radioisotope contamination.

· A radiation spill should be reported to both supervisor and Radiation Safety Officer (R. Belgrave, CG-04, ext. 5085).

· In any case, report the incident to your supervisor.

8. 
EXPOSURE ASSESSMENT, MEDICAL CONSULTATIONS, AND EXAMS

8.1 Suspected Exposures to Toxic Substances

Lab and / or other CCNY personnel will be offered free medical examination / consultation with no loss of workday time whenever there has been over exposure to a hazardous chemical.  

8.2 Criteria for reasonable suspicion of exposure


It is the policy of CCNY to promptly investigate all employee-reported incidents in which there 
      is a possibility of employee overexposure to a toxic substance. Events or circumstances that might reasonably constitute overexposure include:

· A hazardous chemical was leaked, spilled or otherwise rapidly released in uncontrolled manner.

· A laboratory employee had direct skin or eye contact with a hazardous chemical.

· A laboratory employee manifests symptoms, such a headache, rash, nausea, coughing, tearing, irritation or redness or eyes, irritation of nose or throat, dizziness, loss of motor dexterity or judgment, etc., and

· Some or all of the symptoms disappear when the person is taken away from the exposure area and breathes fresh air
· The symptoms reappear soon after the employee returns to work with the same hazardous chemicals.

· Two or more persons in the same laboratory work area have similar complaints.
8.3 Exposures


All complaints and their disposition, no matter what the ultimate disposition may be, are to be documented.  Included in the documentation should be an explanation for  the reason(s) for no further investigation assessment of the event if this is the final decision.  If the decision is to investigate, a formal exposure assessment will be conducted.
8.4 Exposure assessment


The purpose of an overexposure assessment is to determine that there was, or was not, an exposure that might have caused harm to one or more employees and, if so., to identify the hazardous chemical or chemicals involved.  Other investigations might well result and conclusions from exposure assessment, along with other information, to derive recommendations that will prevent or mitigate any future overexposures.  

An overexposure assessment may include the following:

· Interview the complainant and also the victim, if not the same person.

· List the essential information about the circumstances of the complaint, including:

· The chemical under suspicion

· Other chemicals used by the victim.

· All chemicals being used by others in the immediate area.

· Symptoms exhibited or claimed by the victim.

· How these symptoms compare to symptoms stated in the MSDS for each of the identified chemicals.

· Were control measures, such as personal protective equipment and hoods, used properly

· Were any air samplings or monitoring devices in place? If so, are the measurements obtained from these devices consistent with other information.

· Are any chemical traces, reaction products, or other residual materials found in the area; if so, what can be inferred about possible exposures? 

8.5 Notification of Results of Monitoring

CCNY will notify employees of any monitoring results within 15 working days of receipt. 

8.6 Medical Consultation and Examination


It is the policy of The City College of New York to promptly investigate all employee-reported incidents in which there is a possibility of employee overexposure to a toxic substance. Employees shall be provided with a medical examination at no cost to the employee with no loss of work time. The details or medical consultations and examinations are determined by the physician.

Events or circumstances which may reasonably constitute overexposure include:

· Hazardous chemicals leaked, spilled or otherwise rapidly released in an uncontrolled manner.

· Laboratory employees with direct eye or skin contact with a hazardous chemical

· Laboratory employees who manifest symptoms, such as headache, rash, nausea, coughing, tearing, irritation, redness of the eyes, irritation of nose or throat, dizziness, loss of motor dexterity or judgment

· Some or all of the symptoms disappearing when the person is taken away from the exposure area and breathes fresh air with symptoms reappearing when the employee returns to work with the same hazardous chemicals.

· Two or more individual employees in the same laboratory work area having similar symptoms or complaints.

The purpose of a medical examination is warranted when, from the results of an overexposure assessment, it is suspected or known that an employee was overexposed to a hazardous chemical or chemicals; the employee should obtain medical consultation from or under the direct supervision of a licensed physician who is experienced in treating victims of chemical overexposure. The medical professional should also be knowledgeable about which tests or procedures are appropriate to determine if there has been an overexposure; these diagnostic techniques are called “differential diagnoses”.

Employees shall be notified of the results of any medical consultation or examination with regard to any medical condition that exists or might exist as a result of overexposure to a hazardous chemical.

 8.7 Documentation


All memos, notes, and reports related to a complaint of actual or possible exposure to hazardous chemicals are to be maintained as part of the record.

8.8 Notification

Employees shall be notified of the results of any medical consultation or examination with regard to any medical condition that exists or might exist as a result of overexposure to a hazardous chemical.
9.0 
Other
9.1 Composition of the Lab Safety Committee

Each department to which this Plan applies shall be a member of the college wide safety committee and insure that the Plan is in fact adhered to. The Committee shall generally have the responsibility of insuring that the rules set forth in other parts of this Plan are adhered to, including among others the controls listed in section 4.10 of this Plan.  

The Committee shall include tenured faculty from the department, plus at least one tenured technician. It may also include students (graduate and undergraduate), and others whom the department feels should be included.   

9.2 Records and Record keeping

The records of the LSC are described to be kept in a file in the offices of the EHOS.
9.3 Training of Employees

CCNY will provide all its employees subject to the CHP with training sessions concerning the hazards of chemicals in its laboratories. These sessions are mandatory for all employees subject to the Lab Standard who have not yet attended a chemical safety training session at CCNY. 
9.4 Responsibilities of the Lab Safety Committee
The responsibilities of the LSC are described under section 2.5 CCNY Laboratory Safety Committee (LSC) page 5 of this document.

9.5 Compliance Procedure


Poor safety practices and violations of the policies set forth in this plan can be reason for cessation of a laboratory procedure and/or operation.  In the case of serious repeated violation(s) of CCNY policies and / or regulatory mandates, the following steps may result in termination of employment.  The procedure set forth is intended to provide a mechanism for corrective action.

The Laboratory Hygiene XE "Hygiene"  Officer (LHO) on behalf of the Office of Environmental and Occupational Safety and Health and the Laboratory Safety Committee XE "Laboratory Safety Committee"  shall abide by the following procedures when an unsafe condition is detected or violation of this program or of any statutory mandate is found:

1. Immediately inform in writing the Principal Investigator or the designated person in his/her absence, of the unsafe condition or violation and the recommended corrective measure. A time frame for remediation will be assigned by the LCHO/LHO.

2. If the condition is not corrected within the assigned time frame the LCHO/LHO shall inform in writing the appropriate department Chair, Dean and the Lab Safety Committee.
3. If there is no response from the Chair and Dean the LCHO/LHO will inform in writing the Vice President for Planning and Management, the Senior Vice- President, the Provost, and the President of CCNY.

PPENDIX A

Standard Operating Procedures and Polices
 General Guidelines

An essential part of our safety program is the development of Standard Operating Procedures for chemicals, experiments and equipment being used in the lab that may present a serious hazard. Every laboratory will necessarily have its particular steps and rules which will govern how the lab is operated. Even though each lab has its own operating procedures, there are some general guidelines that can be used in any plan. The following is a list of these guidelines:

Develop a checklist for those materials or experiments considered hazardous. The Material Safety Data Sheet (MSDS) should be available in your lab. You can also look at the SOP Form in this section in addition to the tables herein to determine the level of hazard for a substance.

There are some specific criteria that can assist in your determination of a potential hazard. Among these are : low or high pH, strong  oxidizing or reducing agents, toxicity with a very low allowable ceiling concentration, carcinogenicity and flammability class. Be especially alert concerning potential toxic and carcinogenic hazards. The effects of these hazards are less known and sometimes underestimated.

1. Pay attention to the category of hazard. You may need a different set of precautions for protection against a strong acid than for a carcinogen.

2. Make sure that personal safety equipment such as lab coats and goggles are available and that basic safety equipment is working properly: fume hood, fire extinguisher, shower, eyewash or any other equipment relevant to the particular lab.

3. Good housekeeping is always required; a sloppy lab is a dangerous lab. Once you know the possible hazard(s), you should be ready to develop a set of procedures. Follow the steps developed in the “form”. I.e.

·  Protective Clothing: (e.g., do you need special gloves?)

· Ventilation: hood only- do not open on the bench? Does it require a closed system?

· Who has permission to use the substance? For carcinogens, and some other especially toxic substances, only those with special training in handling carcinogens, or a substance, may be allowed in the same area of the lab.

· If the substance is reactive, you must know how to handle it not only for toxicity, but as to avoid reaction which can lead to explosions. In addition, if there is any such danger of an explosion, you will need an explosion shield while working with a reactive material in the hood or on the bench.

· Beware of incompatibilities, like strong oxidizing and reducing agents. If the substance is flammable, you will need a plan to avoid ignition, and a plan to deal with the consequence of a spill.

· You must have a plan for disposing of the substance, and the requisite container.

· In any synthetic procedure, the product and side products must be takes into account, and the safety procedures set up to deal with them too. Some chemicals have multiple hazards, adjust precautions accordingly. In planning a procedure, look at all possible interactions, including those that only occur if there is a spill.

Remember anyone using a hazardous material must be properly trained.

The Principal Investigator must be aware of any special hazards and how to deal with them. The general rules should serve as a guideline for developing an SOP. When an SOP is followed your chances of working safely are greater.

In setting up procedures, remember that there are rules generated by the Environmental Protection Agency as well as the Fire Department, and Occupational Health and Safety Administration among others.

Following are two sets of Standard Operating Procedures. The first one is for peroxide forming materials you can use as a guide when preparing an SOP, the second is a blank form which you can copy and fill out when you are developing an SOP. For more information call the office of Environmental Health and Occupational Safety (EHOS) at extension 5080.
Standard Operating Procedure: For Peroxide Forming Materials
	Safe work practices for the use of   Peroxide formers   in the laboratory 

	Principal Investigator:

Phone:
	Effective Date:______________

	SOP Author:
	Date:

	Approved by EOHS:

Phone: 5080 
	Approval Date:______________


This policy establishes procedures for the safe handling of peroxide forming materials (see table 1 on page). Peroxide forming compounds can form explosive peroxides which can pose a hazard to CCNY personnel and students. Depending on their chemical, toxicological properties, amount and exposure concentration peroxides are highly volatile and its vapors can pose a health hazard to humans.   

It is therefore City College policy that every staff member and every other person working with peroxide forming materials read and follow the procedures described herein. The principle investigator (PI), faculty and/or supervisory personnel are responsible for ensuring that this SOP and any other safety procedure is reviewed and followed by lab employee, research fellows and students.
This SOP covers the following laboratory operations (author please describes):

1. Exposures:  

 Emergency procedures to be followed in the case an emergency can be found under Contingency Plans page 3): 

2. Purchasing:  

 All purchases of this material must have written approval from the Principal Investigator (PI) or Researcher___________________ before ordering. The user is responsible to ensure that a current Material Safety Data Sheet (MSDS) is available within the laboratory and shall ensure the following information on the label:

· “Potential Peroxide Formation”    

· Date of purchase

· Date when it was first open

· Approximate date for discarding

The PI will inspect the storage area to ensure safety quantities of this material will be limited to the smallest amount necessary to complete the experiment(s).
3. Testing: 
 
Peroxide forming compounds should be tested at least every six months to detect the presence of peroxides before they reach dangerous concentrations. Testing stripes can be provided by the EHOS officer. Follow manufacturer's instructions for testing and interpreting results.

 4. Storage: 

 
Peroxide forming materials will be stored in a location that is secure and safe such as a fire safety cabinet or under the fume hood cabinet.  A sign with the words Peroxide Forming Material will be posted. Periodic inventory reductions will be scheduled. 

5. Authorized personnel: 

Use of this material requires prior written approval from the PI or __________________________, Title: ____________________. Use will be limited to the following personnel (check all that apply): 

Principal Investigator ___Graduate students___ Technical staff ___     Postdoctoral employees___Undergraduates ___ other (describe): 

6. Training requirements: 

Regulatory mandates require users demonstrate competency and familiarity regarding the safe handling and use of this material prior to purchase. Training should include the following: 

· Review of the Chemical Hygiene Plan and lab SOP(s)

· Laboratory safety training (EH&S) 

· Review of all pertinent current MSDS
· Copies of all written materials 
· Labeling requirements
7. Use location:
 
Materials shall be used only in the following designated areas in room.  Demarcated area in lab: fume hood ________.  __________________ will not be used outside of a fume hood.
8. Personal protective equipment:  
All personnel are required to wear the following personal protective equipment whenever handling this material (check all that apply): 
Safety goggles X. Face shield X. Gloves: _________

Incidental Contact: ___________Extended Contact: ____________ Lab coat ____ Rubber apron ____ Type clothing ____ Respirator (type) ______________ other (describe) ____________________ 

9.  Other: 

Special precautions, incompatible/reactive materials, usable shelf life, etc. Please be as specific as possible:

Contingency Plans: 

Peroxide former Splashed in Eye

· Injuries are to be reported immediately to 7777 for ambulance service to the closest emergency room.

· Immediately flush the eye (eyeball and inner surface of eyelid) with temperate potable water from an eyewash fountain for at least 15 minutes.

· If no eyewash fountain is available, injured persons should be placed on their backs and water gently poured into their eyes for at least 15 minutes.

Peroxide former Spill on Body

· If clothing is contaminated, remove it at once using caution when removing to prevent contamination of the eyes.

· First aid must be followed by treatment by a member of a medical team or a medical doctor.

· Other steps that should be taken_____________________________small or large Spill. All laboratories storing or using _____________________ will have ____________________________ available specifically for emergency use. Personnel involved should: 
· Alert all other lab occupants of the situation

· Immediately call 7777.  Provide the name of the substance spilled, in this case hydrogen fluoride. 

· Close the doors to the spill area
10.
 Waste Management and Environmental Responsibility: 

 The authorized person using __________________ is responsible for the safe collection, preparation and proper disposal of waste unless otherwise stated. Waste shall be disposed of as soon as possible and in accordance with all laboratory, City College and CUNY procedures. 

11. Disposal:  
If a peroxide forming compound has been stored either beyond its useful shelf life or safe storage time/testing frequency, or if its age or history cannot be determined, it shall be considered potentially explosive and shall be disposed of as hazardous waste.  Please submit a Hazardous Waste Disposal Requisition Form to Waste Management.  ]
Write "Peroxide Forming Compound" on the form to alert EHOS to the potential hazard.  Contact the Lab Hygiene Officer if you have questions regarding safety.  Waste disposal questions should be addressed to the EHOS office.

12. Labeling:   

All materials listed in Tables 2 through 6, under this Appendix as well as any other suspect peroxide former, shall be dated when the container is received and when the container is first opened.  
Peroxide forming compounds should be tested on a regular basis (as discussed above) to detect the presence of peroxides before they reach dangerous concentrations. 

13. Phone numbers: 
City College 7777 (accidents, spills) 

Environmental Health and Safety 5080 

Prepared by: ________________________________ 

Date: _____________ 

Reviewed/Revised: _________________

STANDARD OPERATING PROCEDURES: Form

	Safe work practices for the use of                           in the laboratory 

	Principal Investigator:

Phone:
	Effective Date:______________

	SOP Author:
	Date:

	Approved by EOHS:

Phone: 5080 
	Approval Date:______________


This policy establishes procedures for the safe handling of ___________________ (see table 1 on page 4). ______________ can cause severe destruction and/or alterations of living tissue or painful burns. Depending on the amount, concentration and response time the damage can be irreversible. 

It is therefore City College policy that every staff member and every other person working with ________________ read and follow the procedures described herein. The principle investigator (PI), faculty and/or supervisory personnel are responsible for ensuring that this SOP and any other safety procedure is reviewed and followed by lab employee, research fellows and students.

This SOP covers the following laboratory operations(author please describes):

1. Exposures: 

Emergency procedures to be followed in the case an emergency can be found under Contingency Plans page 2): 

· Purchasing:

 All purchases of this material must have written approval from the Principal Investigator or Researcher___________________  before ordering. The user is responsible to ensure that a current Material Safety Data Sheet (MSDS) is available within the laboratory and shall inspect the storage area to ensure safety quantities of this material will be limited to the smallest amount necessary to complete the experiment. 

 3. Storage:
 ____________________will be stored in a location that is secure and inaccessible to unauthorized personnel such as a locked cabinet or an area that is locked while not in use. A sign with the words __________________ will be posted.

___________________can react with ______________________. The best storage for _________________ is ____________________. Periodic inventory reductions will be scheduled. 

4. Authorized personnel: 
Use of this material requires prior written approval from the PI or __________________________, Title: ____________________. Use will be limited to the following personnel (check all that apply): 

Principal Investigator ___Graduate students___ Technical staff ___     Postdoctoral employees___Undergraduates ___ other (describe): 

5. Training requirements:

 Regulatory mandates require users demonstrate competency and familiarity regarding the safe handling and use of this material prior to purchase. Training should include the following: 

· Review of the Chemical Hygiene Plan and lab SOP(s)

· Laboratory safety training (EH&S) 

· Review of all pertinent current MSDS
· Copies of all written materials 
· Labeling requirements 
6. Use location: 
Materials shall be used only in the following designated areas in room. Check all that apply

Demarcated area in lab: fume hood ___.  __________________ will not be used outside of a fume hood.

7.  Personal protective equipment: 
All personnel are required to wear the following personal protective equipment whenever handling this material (check all that apply): 

Safety goggles X. Face shield X. Gloves : _________

Incidental Contact: ___________Extended Contact: ____________ Lab coat ____ Rubber apron ____ Type clothing ____ Respirator (type) ______________ other (describe) ____________________ 

8. Other: 

Special precautions, incompatible/reactive materials, usable shelf life, etc. Please be as specific as possible:

Contingency Plans 

Splashed in Eye
· Injuries are to be reported immediately to 7777 for ambulance service to the closest emergency room.

· Immediately flush the eye (eyeball and inner surface of eyelid) with temperate potable water from an eyewash fountain for at least 15 minutes.

· If no eyewash fountain is available, injured persons should be placed on their backs and water gently poured into their eyes for at least 15 minutes.

Spill on Body

· If clothing is contaminated, remove it at once using caution when removing to prevent contamination of the eyes.

· First aid must be followed by treatment by a member of a medical team or a medical doctor.

· Other steps that should be taken

Small or large Spill. 

All laboratories storing or
 using _____________________ will have ____________  ________________ available specifically for emergency use. Personnel involved should: 
· Alert all other lab occupants of the situation

· Immediately call 7777.  Provide the name of the substance spilled, in this case hydrogen fluoride. 

· Close the doors to the spill area

9. Waste Management and Environmental Responsibility: 

The authorized person using _______________________ is responsible for the safe collection, preparation and proper disposal of waste unless otherwise stated. Waste shall be disposed of as soon as possible and in accordance with all laboratory, City College and CUNY procedures.

10.  Phone numbers: 

City College 7777 (accidents, spills) 

Environmental Health and Safety 5080 

Prepared by: ________________________________ 

Date: _____________ 

Reviewed/Revised: _________________

	Specific Hazards
	First Aid, eyes and skin
	Quantity Limits

	
	
	

	
	
	

	
	
	

	
	
	


               Table 1: Peroxide Guidelines when storing peroxide forming materials 
	Containers Holding Peroxide Forming Materials XE "Peroxide Forming Materials" 
	55 Gallon Drums of Peroxide Forming Materials are not allowed on CCNY premises XE "Peroxide Forming Materials" 

	1)     Need to be tested for peroxide every six (6) months
	1) Labels XE "Labels"  must include:

	a- Test date should be noted on label
	a-     Date opened (signed by person opening the container)  

	b- If transferring to another container date bottle is filled must be noted on the label 
	b- Date last tested (signed by the person who did the test)

	2) Someone with a Certificate of Fitness must do the test and sign it. It has to be notarized if required by  the Fire Dept.
	2) A logbook might be advisable if ethyl ether is distributed to a different location. The logbook should include dates on which ether was , and names of recipients.

	3) Distributed peroxide materials are the responsibility of whoever has them. They must have been tested for peroxide within the last 6 months. 
	 

	4)     Those receiving the material must be noted in a logbook.
	 

	5)     The person conducting the peroxide testing will be held harmless by the state except in the case of gross negligence
	 


Table 2: Chemicals  Prone to Form Peroxide
(Chemical substances that contains the O22- peroxo unit)
	Organics
	Inorganics

	1. Ethers, acetyls
	1. Alkali metals, particularly potassium

	2. Olefins with allylic hydrogens, chloro- and fluoroolefins, terpenes, tetrahydronaphthalene
	2. Alkali metals alkoxides and amides

	3. Dienes, vinyl acetylenes
	3. Organometallics

	4. Aldehydes
	5. Vinyl monomers including vinyl halides, acrylates, methacrylates, vinyl esters

	6. Ureas, amides, lactams


Table 3: Common Peroxide Forming Chemicals XE "Peroxide‑Forming Chemicals" 
	List A Severe Peroxide Hazard XE "Peroxide Hazard"  on Storage with Exposure to Air

(Discard within 3 months)




	Organic
	Inorganic

	Divinyl ether
	Potassium metal

	Divinyl acetylene
	Potassium amide

	lsopropyl ether
	Sodium amide (sodamide)

	Vinylidene chloride (1, 1 ‑dichloro ethylene)
	 


Figure 1: Severe peroxide Hazard on Storage with Exposure to Air (Use within 3 months)

Figure 1: Severe peroxide Hazard on Storage with Exposure to Air 

(Use within 3 months)
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Table 4: Peroxide Hazard XE "Peroxide Hazard"  on Concentration
	Table 4: Peroxide Hazard XE "Peroxide Hazard"  on Concentration
Do not distill or evaporate without first testing for the presence of peroxides.  Discard or test for peroxides after 6 months

	Acetyl
	Dioxane (p-dioxane)

	Cumene
	Ethylene glycol dime

	Cyclohexene
	Ethylene glycol ether

	Cyclopenetene
	Ethylene glycol mono

	Decalin (decahydronaphtalene) 
	Furan.

	Diacetylene
	Methyl acetylene

	Dicyclopentadiene
	Methyl cyclopentanc

	Diethylene glycol dimethyl ether (diglyme)
	 Tetrahydrofuran

	Methyl-I-butyl Ketone
	 

	Diethyl ether
	

	Tetrahydronaphthale
	 

	Vinyl ethers
	 


Figure 2: Peroxide Hazard XE "Peroxide Hazard"  on Concentration by Evaporation or Distillation (Use or test for peroxides within 6 months)
Figure 2: Peroxide Hazard XE "Peroxide Hazard"  on Concentration by Evaporation or Distillation 

(Use or test for peroxides within 6 months)
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Including the following:

· Acetaldehyde diethyl acetal (acetal)

· Butadiene

· Cellusolve

· Decalin (decahydronaphthalene)

· Diethylene glycol dimethyl ether (diglyme)

· Ether

· Ethylene glycol ether acetates

· Ethylene glycol mono-ethers (cellusolves)

· Glyme

	Table 5: Hazard of Rapid Polymerization XE "Hazard of Rapid Polymerization"  Initiated by Internally Formed Peroxides

Normal Liquids‑ Discard or test for peroxides after 6 months

Normal Gases‑Discard after 12 months

	 
	 

	Acrylic acid
	Tetrafluoroethylene

	Acrylonitrile
	Vinyl acetate

	Butadiene
	Vinyl acetylene

	Chlorobutadiene (chloroprene)
	Vinyl chloride

	Chlorotrifluoroethylene
	Vinyl pyridine

	Methyl Methacrylate
	Vinylidene chloride Styrene


Figure 3: Hazard of Rapid Polymerization XE "Hazard of Rapid Polymerization"  by Internally-Formed Peroxides (Use or test for peroxides within 6 months)
Figure 3: Hazard of Rapid Olymerization by Internally-Formed Peroxides

(Use or test for peroxides within 6 months)
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Table 6: Additional List of Materials which Tend to form Peroxides
	Table 6:Additional List of Materials which Tend to form Peroxides

	Acrolein
	Dccahydronaphthalene
	Ethyl XE "Ethyl"  methyl ether

	Allyl ethyl ether
	Dibutyl ether
	Methylanisole

	Allyl phenyl ether
	Diethylene glycol
	Methylphenetole

	Benzyl ether
	Diethylene glycol diethyl ether 
	Phenetole

	Benzoylon‑butyl ether
	Diethylene glycol mono‑O‑butyl ether
	 

	Bromophenetole
	Dimethyl ether
	 

	p-Chloroanisole 
	Dimethyl isopropyl ether
	 


Table 7: National Fire Protection Association XE "National Fire Protection Association"  (NFPA XE "NFPA" ) System for Classification of Hazards XE "Classification of Hazards" .
	Health Hazards
	Fire Hazards

	4- Deadly 
	4- Extremely flammable

	3- Extreme danger 
	3- Ignites at normal temperature

	2- Hazardous
	2- Ignites when moderately heated

	1- Slightly hazardous
	1- Must be preheated to burn

	0- Normal material 
	0- Will not burn


	Fire (Red)

	Health (Blue)

	Reactivity (Yellow)


Table 8: Specific Hazard and Reactivity XE "Specific Hazard and Reactivity" 
	Specific Hazard
	 
	Reactivity

	Oxidizer
	Ox
	4-May detonate

	Acid
	ACID
	3-Shock and heat may detonate

	Alkali
	ALK
	2-Violent chemical change

	Corrosive XE "Corrosive" 
	CORR
	1-Unstable if heated

	Use NO Water
	 
	0-Stable

	Radioactive
	 
	 


	


Table 10: Classes of flammable and Combustible Liquids XE "flammable and Combustible Liquids" 
	Class
	Boiling points C(F)
	Flash points C(F)

	Flammable IA
	<37.8 (100)
	<22.8 (73)

	Aflammable 113
	>37.8 (100)
	<22.8 (73)

	Flammable IC
	22.8(73)
	37.8(100)

	Combustible 2
	37.8(100) 
	60(140)

	Combustible 3A
	60(140) 
	93.3(200)

	Combustible 313
	
	>93.3 (200)


Table 11: A Brief List of Common Class 1A Liquids
	A Brief List of Common Class 1A Liquids

	Acetaldehyde
	Furan
	Methyl sulfide

	2-chloropropane
	Isopprene
	N-Pentane

	Collodian
	Ligroine
	Pentene

	Ethyl XE "Ethyl"  ether
	Methyl acetate
	Iso-Propylamine

	Ethanethiol
	Methylamine
	Propylene oxide

	Ethylamine
	2-Methylbutane
	Petroleum ether

	Ethyl XE "Ethyl"  vinyl ether
	Methyl formate
	Trimethylamine


Table 12: NFPA XE "NFPA"  Fire Hazard Ratings, Flash Points, Boiling Points, Ignition Temperatures, and Flammable Limits of Some Common Laboratory solvents
	Chemical
	NFPA XE "NFPA"  Flash Rating
	Boiling Point 0C
	Ignition Temperatures 0C
	Lower 0C
	Upper 0C
	Flammable Limits Percent by Volume

	 
	 
	 
	 
	 
	 
	 

	Acetaldehyde
	4
	-37.8
	21.1
	175
	4
	60

	Acetic acid (glacial)
	2
	39
	118
	463
	4
	19.9

	Acetone XE "Acetone" 
	3
	-18
	56.7
	465
	2.6
	12.8

	Acetonitrile XE "Acetonitrile" 
	3
	6
	82
	524
	3
	16

	Benzene
	3
	-11.1
	80.1
	560
	1.3
	7.1

	Carbon disulfide
	3
	-30
	46.1
	90
	1.3
	50

	Cyvlohexane
	3
	-20
	81.7
	245
	1.3
	8

	Diethyl amine
	3
	-23
	57
	312
	1.8
	10.1

	Diethyl ether 
	4
	-45
	35
	160
	1.9
	36

	Dimethyl sulfoxide
	1
	95
	189
	215
	2.6
	42

	Ethyl XE "Ethyl"  acetate  
	3
	-4
	77
	427
	2
	11.5

	Ethyl XE "Ethyl"  alcohol
	3
	12.8
	78.3
	365
	3.3
	19

	Ethyleneimine
	3
	-11
	56
	 
	3.6
	46

	Heptane
	3
	-3.9
	98.3
	204
	1.05
	6.7

	Hexane
	3
	-21.7
	68.9
	225
	1.1
	7.5

	Isopropyl alcohol
	3
	11.7
	82.8
	398
	2
	12

	Methyl alcohol
	3
	11.1
	64.9
	385
	6.7
	36

	Methyl ethyl ketone
	3
	-6.1
	80
	515
	1.8
	10

	Pentane
	4
	-40
	36.1
	260
	1.5
	7.8

	Styrene
	3
	32.2
	146.1
	490
	1.1
	6.1

	Tetrahydrofuran
	3
	-14
	66
	321
	2
	11.8

	Toluene
	3
	4.4
	110.6
	4.8
	1.2
	7.1

	p-Xylene
	3
	27.2
	138.3
	530
	1.1
	7


*The Flash point (fp) is the minimum temperature at which a liquid gives off vapor in sufficient concentration to form an ignitable mixture with air near the surface of a liquid. The experimental values for this quantity are defined in terms of specific test procedures and are based on certain physical properties of the liquid.

*The Ignition (auto ignition) temperature is the minimum temperature, which will initiate a self sustained combustion independent of the heat source.

*The Lower explosion (or flammable) limits (lel) is the minimum concentration, by volume percent in air, below which a flame will not be propagated in the presence of an ignition source.

* The Upper explosion (or flammable) limit (fuel) is the maximum concentration, by volume percent of the vapor from a flammable liquid in air, above which a flame will not be propagated in the presence of an ignition source.

	Table 13: General Classes of Chemical Incompatibility XE "Chemical Incompatibility" 

	A Incompatible with B

	Acetic acid
	Chromic acid, nitric acid, peroxides, permanganates

	Acetic anhydride
	Hydroxyl-containing compounds such as ethylene glycol, perchloric acid

	Acetone mixtures
	Concentrated nitric and sulfuric acid mixtures, hydrogen peroxide

	Acetylene
	Chlorine, bromine, copper, silver, fluorine, mercury

	Alkali and alkaline earth
	Water

	Ammonia (anhydrous)
	Mercury, chlorine, calcium hypochlorite, iodine, bromine, hydrogen fluoride

	Ammonium nitrate
	Acids, metal powders, flammable liquids, chlorates, nitrites, sulfur, finely divided organics, combustibles

	Aniline
	Nitric acid, hydrogen peroxide

	Azides, inorganic
	Acids, Heavy metals and their salts Oxidizing agents

	Bromine
	Ammonia, acetylene, butadiene, butane, other petroleum gases, sodium carbide, turpentine, benzene, finely divided metals

	Calcium oxide
	Water

	Carbides
	Acids

	Carbon, activated
	Calcium hypochlorite, other oxidants

	Chlorates
	Ammonia, anhydrous and aqueous

	Chlorates
	Ammonium salts, acids, metal powders, sulfur, finely divided organics, combustibles

	Chlorine
	Ammonia, acetylene, butadiene,*tane, other petroleum gases, hydrogen, sodium carbide, turpentine, benzene, finely divided metals

	Chlorine dioxide
	Ammonia, methane, phosphine, hydrogen sulfide

	Chromates
	Carbon

	Chromic acid and chromium trioxide
	Acetic acid, naphthalene, camphor, glycerol, turpentine, alcohol, other flammable liquids

	Chromium trioxide
	Metals

	Copper
	Acetylene, hydrogen peroxide

	Cyanides, inorganic
	Acids, Strong bases

	Dichromate
	Metal Hydrides

	Fluorine
	Isolate from everything

	Halogenating agents
	Organic compounds

	Halogens
	Nitrates

	Table 13: … Chemical Incompatibility XE "Chemical Incompatibility"  Continued
A incompatible with B

	Hydrazine
	Hydrogen peroxide, nitric acid, any other oxidant

	Hydrides
	Halogenated orphic compounds

	Hydrocarbons (benzene, butane, propane, gasoline, turpentine, etc.)
	Fluorine, chlorine, bromine, chromic aciqbcroxides

	Hydrocyanic acid
	Nitric acid, alkalis

	Hydrofluoric acid (anhydrous)
	Ammonia (aqueous or anhydrous)

	Hydrogen fluoride
	 

	Hydrogen peroxide
	Phosphorous

	Hydrogen peroxide
	Copper, chromium, iron, most metals or their salts, any flammable liquid, combustible materials, aniline, nitro methane

	Hydrogen sulfide
	Fuming nitric acid, oxidizing gases

	Hydroxides
	Halogenating agents

	Iodine
	Acetylene, ammonia (anhydrous or aqueous)

	Magnesium, Calcium, Powdered Aluminum
	Use dry sand

	Mercury 
	Acetylene, nitric acid, ammonia, sodium azide

	Metals
	Oxidizing agents

	Nitrates
	Sulfur

	Nitrates, inorganic
	Acids, Reducing agents

	Nitric acid
	Silicon

	Nitric acid (concentrated)
	Acetic acid, acetone, alcohol, aniline, chromic acid, chromates, hydrocyanic acid, hydrogen sulfide, flammable gases, flammable liquids, metals, permanganates, sulfides, sulfuric acid

	Nitrites, inorganic
	Acids, Oxidizing agents

	Nitroparaffins
	permanganates, sulfides, sulfuric acid

	Organic acyl halides
	Bases, Organic  hydroxy and amino compounds

	Organic anhydrides
	Bases, Organic  hydroxyl and amino compounds

	Organic halogen compounds
	Group IA and IIA metals, Aluminum

	Organic nitro compound
	Strong bases

	Oxalic acid
	Silver and mercury and their salts

	Oxidizing agents
	Reducing agents

	Oxygen
	Oils, grease, hydrogen, flammable liquids, solids, gases Perchloric acid 

	Perchlorates
	 

	Permanganates
	 

	Table 13: … Chemical Incompatibility XE "Chemical Incompatibility"  Continued
A incompatible with B

	Peroxides
	 

	Peroxides
	 

	Peroxides, organic
	Acids (organic or mineral), (also avoid friction, store cold)

	Persulfates:
	 

	Phosphorus (white)
	Air, oxygen, oxidizing agents, strong bases

	Phosphorus pentoxide
	Alcohols, strong bases, water

	Potassium chlorate
	Acids (see also chlorates)

	Potassium perchlorate
	Acids (see also perchloric acid)

	Potassium permanganate 
	Glycerol, ethylene glycol, benzaldehyde, sulfuric acid

	Silver and silver salts
	Acetylene, oxalic acid, tartaric acid, fulminic acid, ammonium compounds

	Sodium
	See alkali metals (above)

	Sodium nitrite
	Ammonium nitrate and other ammonium salts

	Sodium peroxide
	Any oxidizable substance, such as ethanol, methanol, glacial acetic acid, acetic anhydride, benzaldehyde, carbon disulfide, glycerol, ethylene glycol, ethyl acetate, methyl acetate, furfurM

	Sodium, potassium, lithium
	Carbon dioxide, carbon tetrachloride, other chlorinated hydrocarbons prohibit the use of water, foam and dry chemical extinguishers on fires)

	Sulfides, inorganic
	Acids

	Sulfuric acid
	Bases, chlorates, perchlorates, permanganates

	
	


	Table 14: Related and Compatible Storage Groups XE "Compatible Storage Groups" 

	Organic Family XE "Organic Family" 

	Acids, anhydrides, peracids

	Alcohols, glycols, amines, amides, iminpimides

	Epoxy compounds, isocyanates

	Ethers, ketones, ketens, halogenated, hydrocarbons, ethylene oxide

	Hydrocarbons, esters, aldehydes:

	Peroxides, hydroperoxidcs, azides

	Phenols, cresols

	Sulfides, polysulfides, sulfoxidesnitrites

	 

	Inorganic Family XE "Inorganic Family" 

	Amides, nitrates (except ammonium nitrates), nitrites, azides

	Arsenates, cyanides, cyanates

	Borates, chroma, manganates, permanganates

	Chlorates, perchlorates, perchloric acid, chlorites, hypochlorite’s, peroxides, hydrogen peroxide

	Halides, sulfates, sulfites, thiosulfates, phosphates, halogens

	Hydroxides, oxides, silicates, carbonates, carbon

	Metals, hydrides

	Nitric acid, other inorganic acids

	Sulfides, selenides, phosphides, carbides, nitrides

	Sulfur, phosphorus, arsenic, phosphorus pentoxide


Blank page
	Table 15: Chemical Compatibility Storage Groups

	Number
	Chemical group
	Do not store with group numbers

	
	
	

	1
	Inorganic acids
	2-8, 10, 11, 13, 14, 16-19, 21, 22, 23

	2
	Organic acids
	1, 3, 4, 7, 14, 16, 17-19, 22

	3
	Caustics
	1, 2, 6, 7, 8, 13-18, 20, 22, 23

	4
	Araines and alkanolamines
	1, 2,5, 7, 8, 13-18, 23

	5
	Halogenated compounds
	1, 3, 4, 11, 14, 17

	6
	Alcohols, glycols, glycol ethers
	1, 7, 14, 16, 20, 23

	7
	Aldehydes
	1-4, 6, 8, 15-17, 19, 20, 23

	8
	Ketones
	1, 3, 4, 7, 19, 20

	9
	Saturated hydrocarbons
	20

	10
	Aromatic hydrocarbons
	1,20

	11
	Olefins
	1,5,20

	12
	Petroleum oils
	20

	13
	Esters
	1, 3, 4, 19, 20

	14
	Monomers, polymerizable esters
	1-6, 15, 16, 19-21, 23

	15
	Phenols
	3, 4, 7, 14, 16, 19, 20

	16
	Alkylene oxides
	14, 6, 7, 14, 15, 17-19, 23

	17
	Cyanohydrins
	1-5, 7, 16, 19, 23

	18
	Nitrates
	14,16,23

	19
	Ammonia
	1-2, 7, 8, 13-17, 20, 23

	20
	Halogens
	3, 6-15, 19, 21, 22

	21
	Ethers
	1,14,20

	22
	Elemental phosphorus
	1-3,20

	23
	Acid anhydrides
	1, 3, 4, 6, 7, 14, 16-19


Table 16: Chemical Resistance Selection Chart for Protective Gloves XE "Chemical Resistance Selection Chart for Protective Gloves" 
The following table from the U.S. Department of Energy (Occupational Safety and Health Technical Reference Manual) rates various gloves as being protective against specific chemicals and will help you select the most appropriate gloves to protect your

Employees. The ratings are abbreviated as follows: VG: Very Good; G: Good; F: Fair; P: Poor (not recommended). Chemicals marked with an asterisk (*) are for limited service.

[image: image4.png]Chemical Neoprene Latex/Rubber Butyl  Nitrile
Acetaldehyde* VG G VG G
Acetic acid VG VG VG VG
Acetone* G VG VG
Ammonium hydroxide VG VG VG

Amy acetate® P

Aniline

Benzaldehyde*

Benzene*

Butyl acetate

Butyl alcohol

Carbon disulfide

Carbon tetrachloride*

Castor oil
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Chloroform*

Chloronaphthalene

Chromic acid (50%)
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Note: When selecting chemical-resistant gloves be sure to consult the manufacturer’s recommendations, especially if the gloved hand(s) will be immersed in the chemical.
Sample MSDS request Letter XE "MSDS request Letter" 
To: 

Garratt - Callahan Company

From: 
G. Matos

Re: 

Material Safety Data Sheet

Date: 
February 24, 2012

In an effort to comply with Federal and State employee Right to Know Laws, The City College of New York is requesting that your company forward copies of your material safety data sheet for the following product sent to or purchased by, our college:

· Formula _____

· Formula _____

· Formula _____ 

· Formula _____

 Copies of the MSDS should be sent to the following addresses:

             G. Matos

EOHS

Convent Ave & 137th Street MR-26

New York, NY 10031

Cc: 

Appendix B.

OSHA Standard XE "OSHA Standard"  29 CFR part 1910.1450
[image: image7.png]ATTACHMENT 1
OSHA Laboratory Standard
29 CFR 1910.1450

PART 1910-OCCUPATIONAL SAFETY AND HEALTH
STANDARDS

1. The authority citation for par 1910, subpart 2 is amended by
adding the following citaion at the end. (Citation which precedes
asterisk indicates general ulemsaking authority.)

Authoriy: Secs. § and 8, Occupatonal Ssfey and Health Act,
29US.C. 633, 657: Secxetary of Labor's Orders Nos. 1271 (36
FR8754), 8-76 (41 FR 25059), or 9-83 (48 FR 35736), as
applicable; aad 29 CFR pant 1911

* % * Section 1910.1450 is also issued under sec. 6(b). 8(c) and
S(g)0), PubL. 91-596, 84 Sat. 1593, 1599, 1600; 29 US.C. 655,
b

2. Section 1910.1430 is added t subpart Z, part 1910 toresd as
follows:

1911450 Occupational exposure to hazardous chemicals in
Iaboratories.

(@) Scape and application. (1) Thi secton shall pply to all
employers engaged n the laboratory use of hazardaus chemcals 5
defined below

2) Where the secton applies it shall supersede, for aboratories,
the reguirements o all ofter OSFA healh standards in 29 CFR.
part 1910, subpart Z, except s follows:

(0 For any OSHA health standard, only the requirement o limit
employee exposure o the speific permissible exposure it shall
apply for laboratories, ugless tht partcular standard states
ofherwise or unless the conditions of paragraph (a)()(uD) of this
section apply

(i) Prohibiton of eye and skin contact where specified by any
OSHA Lealts standard shall be observed.

() Where the action leve (o i the sbsence of action level, the
‘pemmissble exposure limi)is routinely exceeded for an OSHA'
regulated substance with exposure monitoring and medical
surveillace requirements, parageaphs (40 and (2Y(1)(u) of this
secton shall apply.

(3 This section shall no apply to

() Uses of hazardos 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 occursin  laborstory

(i) Laboratory uses of hazardous chemicals which provide no
‘potental for employes exposure. Examples o such conditions
might include

(4) Procedures using chemically-impregusted tet media such
a5 Dip-and Read tests where a reagent srp s dipped ino the
specimen tobe fested and the results are interpreted by comparing
he color chart supplied by the manufactuer of th test siip; and

(8) Commercilly prepared kit such a5 those used in
‘performing pregnancy testsin which all of the reagents needed to
conduct the tet are contained inthe kit

© Definitions-

“dction lovel” meazs & concentration designated in 29 CFR part
1910 for a specific substance, calculated 2 an egat (§)-hou time-
weighted average, which iniiates certan required actviies such a5
exposure monitoring and medical surveillance.

“dssistant Secretary” means the Assistant Secretary of labar for
Occupational Safety and Health, U.S. Department of Labor, or
designes.

“Carcinogen" (see "slect cacinogen’).

“Chemical Hygiens Officer” means an mployee whois
desigmated by the employer, end who is qualifid by taining or
experience, fo provide technical guidance in the development end
implementation ofthe provisions of the Chemical Hygiene Plan
This definiton is not itended fo place limitation on the position
description o job classificaion taat the designated individual shall
hold within the employers organizational strchure

“Chemical Hygiene Plan” meaus @ writen program developed
and mplemented by the employer which ses forth procedures,
equipment personal protective equipment and work practies fhat

() are capable of protecting employees from the health bazards
presented by hazardous chemicals used n that particular workplace
and (i) meets the requiremaents of paragraph (e) of this section.

Comustible liguid” meaxs any iqud kaving & fashpotat 3t or
above 100°F (37.8 °C), but below 200 F (93.3 °C), except any
‘misture having components with flashpoints of 200 °F (933 °C),
or higher, tae otal vokume of which make up 99 percent or mote of
i toal volume of the misture

‘Compressed Gas” means

0 A gas or mistue of gases having, in a contaner, a absolute
pressure exceeding 40 pe at 70 °F (211 C); or

) A gas or muxture of gases having, i a confaizer, an absolute
pressuze exceeding 104 pi at 130 °F (54.4 °C) regardless of the
pressume at 70 F (31.1 “Chor

i) A liquid having a vapor pressure exceeding 40 psiat 100 °F
(37.8°C) s determined by ASTM D323

‘Designated Area” means an area which may be used for work
with select carcizogens” reproductiv tosins or substances which
have a high degree of acute foxicty. A designated area may be the
entire laboratory, an aree of a laboratey or a device such a3 2
laboratory hood.

‘Emergency” meaus any occurence such a5, but ot imited o,
equipment falure, ruptae or containersor failure of control
equipment which results in an wncontrolled release of 2 bazardous
chemical ino the workplace.

‘Employee” means an individual employed in a lsboratory
‘workplace who may be exposed to hazardous chemicals i the
course of is o her asigmments.

‘Explosive” means a chemical that causes @ sudden, almost
instantaneous release of pressure, gas, and heat when subjected fo

sudden shock. preseure, or high temperatue.

‘Flammable"means a chemical that falls info one of he
following categories

0 "Aerosol,flammable” meas an arosol that, when tested by
e method described i 16 CFR. 1500 45, yields # lame protection
exceeding 18 inches at full valve opening,or @ lashback (a flame
extending back to the valve) at any degre of valve opening

) "Gas, flammable” means

(2) A ga5 . at ambient temperatuze and pressure, forms @
flammable mixture with ai ot 2 concentration of 13 percent b
olume or less; or

(B) A gas tha, at ambient temperature aud pressuwe, forms a
range of fammable mixtures ithair wider hat 12 percent by
olume, regardless of the lower it

i) “Liguid, flammable” means any liguid having a flashpoint
below 100°F (37.8 °C), except amy misture baving componeats
with flashpoints of 100 °F (37.8 °C) or higher, the fotal of which
‘make up 69 percent of more o th foal volue of the misture

) *Sold, flammable” waeaus 2 solid, othe than a blasting
agent or explosive as defined in 1910.100(),that s Lable o cause
fire through friction, bsarpion of moisture, spontaseous chemical
change, or rtained heat from manufacturing or processizg, or
which can be iguited readily ad when ignited bums so vigorously
and persistently s o create a srious hazard. A chemical shall be
consdered to be 2 flammable sold if, when feted by the method
described in 16 CFR 1500 44, it ignites and burs with 2 slf-
sustaned flome at 2 ate geater than one-tenth of an nch per
second along is major axis.

‘Flashpoint” means toe minimum temperatze at which a liquid
gives off a vapor in suffcient concentration fo ighite when tsted
as follows:

) Tagliabue Closed Tester (See American National Standard
for Flash Point by Tag Closed Tester, Z11.7-1979 (STM D93.79))-
for liquids with a viscosity of e G
Seconds (SUS) at 100 °F (37,8
solds and do not have 2 tendemcy fo form  surface film under test

() Pensky-Martens Closed Tester (see American Nationsl
Standard Metsod of Test fo Flash Pont by Pend
Closed Tester, Z11.7-1979 (ASTM D 93.79))-for liquids with





[image: image8.png]viscosity equal to or greater than 45SUS at 100 °F (37.8 °C), or that
contain suspended solids, or that have 2 endency to form a surface
fulm under test; or

()Setaflash Closed Tester (see American National standard
Method of Test for Flash Point by Setaflash Closed Tester (ASTM
D3278-78))

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

“Hazardous chemical” means » chemsical for which there is
sttistically significant evidence based on at least one study
conducted in accordance with established scientifc principles that
acute or chronic bealth effects may occur in exposed employees.
The tem: "healths hazard" includes chemicals which are
carcinogens,toxic or highly toxic agents, reproductive foxis,
imitants, cormosives, sensitizers, hepatotoxis, nephrotorins,
neurotoxins, agents which act on the hemtopoietic systems, and
agents which damage the lungs, kin, eyes, or mucous membrases,

ppendices A and B of the Hazard Conmmmication Standard
(29CFR. 1910.1200) provide further guidance in defining the scope
of health hazards and determining whether or ot a chemical is o
e considered hazardous for purposes of this standard.

“Laboratory” means 2 facility where te "laboratory use of
bazardous chemicals” oceurs. 1t is a workplace where reltively
sosall quantites of hazerdous chensicals are used o @ non-
‘prodction basis.

“Laboratory scale” means work with substances i which the
containers used for reactions, transfers, and other handling of
substances are designed to be easily and safely manipalated by one
‘person. “Laboratory scale” excludes those workplaces whose
function is to prodiice commercial quantites of materals.

"Laboratory-pe hood” means a device located i 3 laboratory.
enclosure on five sides with 2 movesble sash or fved partal
enclosed on the remaining side; constructed and maitained to
davy air fom the laboratory and to prevent or minimize the escape
of air contaminants into the laboratory: and allows chemical
‘manipulations o be conducted in the enclosure with out isetion.
of any portion of the employee's body other tan hands and arms.

‘Walk-in hoods with adjustable sashes meet the above definition
‘provided that the sashes are adjusted duwring use to that the airflow
and the exhaust of air contaminants are not compronyized and
employees do not work inside the enclosure durng the release of
airbome hazardous chemicals.

“Laboratory use of hazardous chemicals" means handling or
se o such chemicals in which all of the fllowing conditions are
et

() Chemicsl manipulations ae carried out on a "laboratory
scale;

(iMsliple chemical procedies or chenicals are used:

() The procedes involved are 1ot part of 2 prodiction
‘process, nor in auy way simulate a production process: and

(i) *Protective laboratory practices and equipment” are
avalable and i coramon use o minimize the potential for
employee exposure to hazardous chemicals

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

“Organic peroxides” means an organic compound that confains
the bivalent -0-O- structure and which may be considered o be a
structural derivative of hydzogen peroxide where one or both of the
hydrogen atoms has been replaced by an organic radical

“Oridizer” means a chemical ocher that & blasting agent or
explosive as defived in 1910.109(a),that nitiats or promores
combustion in other materials,thereby causing fire either of self
or through the release of oxygen o other gases.

“Piysical hazard" means a chenscal for which there s
scientiically valid evidence that itis a combustible iguid, 2
compressed gas, explosive, flanumable, an organic peroxide, an
oxidizer, pyrophoric, msable (feactive) of Water-reacive,

“Protective laboratory practices and equipment” means those
aboratory procedures, practices and equipment accepted by
aboratory health and safety experts as effctive, or hat 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 capabiliies including chromosomal damage
(mutations) and effects on feruses (teratogenesis)
“Selectcarcinogen” means any sbsance which meets one of
tae Sllowing civens
1t regulted by OSEEA a5 a carcinoges: or
G s Tsted under the category, "hnown tobe carcinogens.” i
tae Aunual Repor on Carcizogens published by the Natonsl
Toiclogy Program (NTP) (atest edition, o
i) I 2 lsted under Group 1 ‘creinogenie o busans”) b the
Inermatonsl Agency forResearch on Cancer Monographs (ARC)
(latest editions). or
) Tis lsed in eiher Group 24 or @B by IARC or under the
category, “reasonsbly aticipaed to be carcinogens” by NT2, and
causes satsicaly ignificant umor ncidence m experinsexal
aninals in sccordance withany o the following citera
(3) Afe nhalstion exposaze of 6.7 hours er day, 3 days pr
week, for 3 signifcant porion of a ifetme o dosages o es tan
10 mg;
(B) Afer sepeated skin aplicaion of e than 300 (mglkg of
body weigh) er week, or
(©) Affe orsldosages of less than 30 gk of body weight per
ay
Unstabe (eaciive) " meas a chesical which s the pure stte,
or a5 prodaced or ramspored. will vigorously polymaerze,
decompose, condense, or will become selEseacive under
conditons of shocks, ressur o temperstre
Tater-reacrve” means s chemical that reacts it wter to
seleasea gas that i eiher armnable or presents  healh hazard,
© Permissibl exposure linis. For laboratory wses of OSEA
seguled substnces,the employer shall asare tha aborstory
employees’exposures to such substasces do not exceed the
permicsble exposue it specfied i 26 CFR par 1910, subpart
z

@Enpleyee exposure determination-() il monioring. The
employer shall measure the employee's exposue fo my sbstance
regulated b 2 tandard which requires monitoring if tere is
reason to believe that exposure levls or tha substance outinely
exceed the action evel (o n the absence of an cton level,the
PEL.

Q) Periodic monitoring. I the intal moritoring prescribed by
‘paragraph (@1 of this secion discloses employee exposre over.
the scton level orinthe sbsence of a0 acton level. e PEL).the
employer shall immediately comply wih the exposize monitring
provisions o the relevant sandard.

) Termination of monitoring. Moritoring may be terminated
10 accordance withthe relevant standard

&)Employee notification of monitoring resuls. The employer
shall within 15 working days afer the eceipt of any monitorng
results, notfy the employee of these reslls i writng either
inditidually o by postng resuts i an appropriae location that 5
accessble o emploges.

(©Chemical ygiene plan-General. (Appendix A of i section
15 mon-mmandatory but provides quidsnce o asist employers in the
development of he Chemical Hygiene Plan). (1) Where hazardous
chemicals s defned by this standard are sed i the workplace.
tte employer shall develop and carry out the provisions of 2
written Chemical Fylene Plan which s

© Capable of protectng eraployees fom health hazards
associated with hazardous chemicals n that laboratory aud

@) Capble of keeping exposures belows the it speciied in
‘paragiaph () of ths setion

Q) Te Chensical Hygien Plan shall be eadily avallabe to
employees, employee representatives and. upon request o the
Assistant Secrtary

) The Chenscal Hygiene Plan salliclude each of the
following elements and shall indicate specifc measures that the
employer vl ake to ensre laborstory employee protecion:

" Standrd operaing procedres relevant o sfety and healta
consideratons tb e followed when sboratory work involves the
e of bazardous chemicals:

@) Crteiatht the employer will use to deterine and
mplement contrl measures {0 reduce employee exposu fo
bazardous chemicals including engineering contrls, e use of
personal protective equipmest and kygiens practice: partcular




[image: image9.png]atteation shall be given to the selection of control measure for
chemicals that are known to be extremely hazardous:

(5 A requirement that fome hoods and othe protectve
equpment e fmncioning properly and specific measures that
kal be taken o ensure proper and adequte performance of such
equipment

(t¥) Provisions for employee isformation and Taizing 35
prescribed in paragraph (9 oftis secton:

() The circumstances under which a paricularlaboratory
operation. procedume or setviy skl equireprior approval fom
he exmployer or e employer's designee before implementation:

() Provisions for medical consltaion and medical
examinations in accordasce with paragraph (g) of this section:

(c2) Designation of peronel responsible or mplemertation of
Chemical Hygiene Plan including the asigament ofa Chemical
Hiygiene Officer and. i appropriat, establishment of a Chemical
Hygiene Committee; and

() Provisioss for addiional employe protection or work
with partcularly hazardous substances. These inchude "elect
carcinogens.” seproductve toxus aud substances which have &
igh degree of acute toxicty. Specificconsideraton shll be given
1o the following provisions which shal be included where
appropriste:

(&) Establihment of s cesignated area

(B) Use of contament devices such 25 fume hood or glove
bores

(©) Procedures fo sae removal of contaminated waste: and

(D) Decontamization procedires

(&) The employer hall review and evalae the effectiveness of
he Chemical Hyiene Plan atlesst ammally and updste t 35

(© Enployee information and raining (1) The enxployer sall
provide employees with mformation and faining to ensre that
‘hey are apprised of the hazards of chemicals present i thelr work

() Such information shall be provided at the time of an
employees'nital assigament t a work area where hazardous
chemicals are present and prior to assigaments ivolving sew
exposure sitations. The fequency of refesber information and
‘Taning skal be determined by the employer

@) Information. Ensployees shll b informed of

(&) The contens o this standard and it appendices which skall
e made availsble to employes:

(&) The location and avalability o the mployer's Chemical
Hygiene Pl

() The permissible exposure limis for OSHA regulated
substances o recommended exposure Limis for other bazardous
chemicals where there i 1o applicable OSHA standard

(6¥)5tgs and symptoms associted with exposures to bazardous
chemicals used inthe laboratory: and

() The location and svailbilty of known reference material o
he hazards,safe bandlng, storage and disposal of zardous
chemicals found n e laboratory icluding, bt not Imited o,
Mateial Safety Data Sheets recatved fom the chemical supplir

@ Training. @ Employee raining shall include

(4) Methods and abservations thaf may be used fo detectthe
presence or elease of « azardous chemical (such as monitoring
conducted by the eployer, contizuous monitoring device, visual
apperance or odor of hazardous chemicals when being released
eic)

(8) The physica and healh hazards of chemicals i th work
ares and

(C) The measures employees can ake to protec taemselves
from these hazards, including specifc procedures the employer bas
implemented to rotect employees fom exposure o Lazardous
chemicals, such as ppropriate work practices, emergency
procedures, and personal protecive equpment 0 be tsed.

() The employe shall be raned on the applcable detals of
he emaployers wrtten Chercical Hygiene Plan.

(© Medical concultaion and medical examinations. (1) The
employer eall provide all exployees who work with Eazardous
chemicals an opportunity o receive medical atention. includicg
any follow-up examizations which the examining physcian
determines to be necessary, under the following crcumstances:

() Whenever an emploges develops sigus or symptoms
associated with a hazardous chemmica to which the enployee may

‘have been exposed in the laboratory, the employee shall be
provided au opportuity o receive an approprite medical
examization

) Where exposure monitoring reveals an exposuze level
routinely above the action evel (or in the absence of am action
level,the PEL) for au OSHA regulated substance for wich toere
are exposure monitoring and medical surveillance requirements,
‘medical survillance hall be established for e affected employee
a5 prescribed by the partculr standard.

) Whenever an event takes place i the work area such as 2
spill,eak, explosion or other occumence resulting i the ikeliood
of  hazerdous exposure, he affected employee shall be provided
and opportunty for  medical consulfation. Such consulation
hall b for the pupose of determining the need for 2 medical
examization.

2) All medical examinations and consultations shll be
performed by or under the direct supervision of a icensed
Physician and shall be provided without cost o the employee.
without loss of pay and at a easonable time and place.

3) Information provided to fhe physician. The exmployer shall
provide the following informaton to the physician

) The identity ofthe hazardous chemmical() to which the
emmployee may have been exposed

) A description of the conditions under which the exposuze
oceuned including quantitative exposure daa, if available; and

@) A descripion ofth signs and symptons of exposre that
e emploge is experiencing. if auy.

(@) Physician's writen opinion. ) For examination or
consultation required under this standard, the employer shall btain
a writen apinion from the examining piysician which shal
include the following:

() Any recommendation fo further medical follow-p:

(B) The resuts of the medical examination and any associated
fests

() Any medical condion which may be revealed i the course
of the examizarion which may place e employee at increased risk
a5 2 result of exposure to a hazardous chemmical found n the
workplece: and

(D) & staement that the employee has been informed by the
plysician of the results of the consultaion or medical examination
and any medicalcondition that mey require futher examination or
reatment.

) The writen opinion shall ot reveel specific findings of
diaguoses welated o occupational exposure

@) Hazard idencificaion. (1) With respect to labels and material
safety data sheets:

O Employers shell ensre tht labels on incoming conteiners of
hazardous chemicals are not removed or defaced.

@ Exployers siall mainain any materil safety data sheets
tiat ae received with incoming shipments of hazardous chemicals,
and ensure that they are readily accessble o laboratory employees

2) The following provisions skall apply to chemical substances
developed in the lsborstory

O T the composiion of the chemical substance which is
produced exclusively fo the aboratory's use s known, e
employer shall determine if it i a bazardous chemical 15 efined in
‘paragraph (b) o this section. I tae chemical is determined to be
hazardous,the employer shall povide appropriate frining s
required under paragraph (9 of this section

() I£the chemical produced is  byproduct whose compositon
is mot known, the employer shll assume that the substance i
hazardous and shall implement paragraph (¢) of ths section

i) I the chenmical substance is produced for another user
outside o the laboratory,the employer shall comply with the
Hazard Communication Standard (06 CFR 1910.100) including
requirements for preparation of material sfety data shes and
labeling.

) Use of respirators. Where the use o resprators is necessary
o maintain exposure below permissible exposure imits, tae
emnployer skl provide,at no cost o he employes, the proper
respiratory equipmen. Respiratos sall be selected and used in
accordance with the requizemens of 29 CFR 1910 134,

) Recordkeeping (1) The employer shal establish and
‘maintain for ach employee an aceurate record of any
‘measurements taken to monitor emplogee exposuzes aud azy




[image: image10.png]medical consultation and examnations includiag test or written
opinious required by this standard

(2) The employer shellsssure that such records e kept,
ransferred. and made available in accordance with 29 CFR
191020

(&) Dates-(1) Effective daie. This section shall become effective
May 1. 1990

() Startap dates. (i) Exployers shall bave developed and
implemented 2 written Chemicel Hygiene Plan no late than
Jammary 31, 1991

(i) Paragraph (82 of this section shall nt take effect i he
employer has developed and implemented @ wrtten Chemical
Hygiene Plan

(1) Appendices. The information contained n the appendices s
not intended, by itel.to create any additional bligations mot
otherwise iposed r to eiract from amy existing cbligation.

Appendix A to 1910.1450-National Research Council
Recommendations Concerning Chemical Hygiene in
Laboratories (Non-Mandatory)
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Foreword

A guidance for each employer's development of an appropriate

aboratory Chemical Hygiene Plan, the following non-mandatory
recommendations are provided. They were extracted fom

‘Prudent Practices for handling Hazardous Chemical ta
Laboratories” (refered o below a5 "Prucent Pracices”), which
was publisked i 1981 by tae Natonal Reseazch Counci nd i
available fom the Natonal Academy Press, 2101 Constiution
Ave, NW, Washingioa DC 20418
udent Pracices” s cted because of its wide dissibuion ad

acceptance and because of s preparaton by members of the
laboratey commuity arough th spousorchip of te National
Research Coueil However, none of the recommendations given
here will modify any 1equirernents ofthe laboratory standrd. This
Appendis merely presents pertnent ecommendations from
Prudent Practices, rganized it 2 fom convemient o quick
reference durng operation of 3 laborstory facilty and during
development and applicaton ofa Chenmical Hygiene Plan. Users
ofthis appendi should consult Prudent Pracice” for a more
extended presentation and jusificaion for each ecommendtion

"Prudent Practices” deals with both safey and chemical bazards
while theIaboratoy standard s concerned priarly with chemical
bazards. Therefore, only those recommendation directed primarly
tovvard conol of toxic xposures are cited in this appendss., wit
e term"chemmical ygiene” being sbsttted for he word
safey". However,sice condiions producing or threatening
physical iy often pose toxic risks 2 wel,page references
concerning major categories ofsefety azards n the laboratory are
eives in secion £

The recommendatioss rom "Prudent Practices” have been
paraplrssed. combized. or ofhervize reorganized, and Leadings
hive been added. However,teir sease has ot been changed

Corvesponding Sections of the Standard and this Appendix

“The following table i given fo the convenience of those who
are developing 3 Chemical Hygiene Plan which will atsfy the
requirements of parsgraph (2) of th stendard. It indicates those
sections of this appendix which are most pertinent to each of the
sections of paragraph (¢) and related paragraphs.

Paragraph and topic i laboratory sndard | Relevant
appendix
section

@) Standard operaiing procedwss or | C.D.E
handlng toxic chemicals.

(36D Crteria to b wsed for D
‘mplementaion of messures o reduce
expose.

(©3)i) Fuase hood performance ca

(©3)¥) Exployee information azd D10.09
‘raining (iacluding emergency
procedires).

(©3)) Requiremests or prior pproval of | E2b, Edby
lboratory actviies

(©X6)() Medical consulation and medical | D5, E4f

(©3)) Chemical ygiene B
responsiiltes
()(3)(vi) Speeial precantions for work B E3E4

with partcularly hazardous substances.

Intis appendi, hose recommendation directed primarly at
acminisators and supervisorsae given i secions AD. Those
recommendations of primary concem to employess who are
actually bandling laboraory chemical are iven i sction E
(Reference to page mumbersin "Prucent Practices” are given i
parentheses)

4. General Principles for Worik with Laboratory Chemicals

In addition to the niore detailed recommendstions listed below
i sections B-E, "Pruent Practices” expresses certan general
principles, including the following:

1.1t is prudent to minimize all chemical exposures. Because
few laboratory chemicals are without hazards, general precautions
for handling all sborstory chemicals should be adopted. rather
than specific guidelines for particular chemicals (2, 10). Skin
contact with chemicals should be avoided as a cardinal rule (198).

2. Avold underestimation of ik Even for substances of io
known significant hazrd, exposure should be mizimized: for work
with special precantions should be taken 910. 37, 38). One should




[image: image11.png]‘assume that any mixture will be more toxic than ts most toxic
componen (30,103) and that al substances of unkaown toxicity
are toxic (3, 34)

3. Provide adequate vensilation. The best way to prevent
exposure o sirborne substances s to prevent ther escape nto the
working atmosphere by use of hoods and oher ventilation devices
(2,198)

4 Instinite a chemical hygiene program. A mandatory chemicsl
ygiene program designed fo minimize exposures i veedsd: it
should be a reguler, continuing effor, not merely a standby or
short-tem actvity (6, 11). It recommendations should be
followed i academic teaching aboratories as el as by full time
Iaborstory workers (13).

5. Observe the PELs, TLVs. The Permissible Exposure Limits
f OSHA and the Threshold Linsit Values of the American
Conference of Governmental Industri] Eygienists should not be
exceeded (13)

'B. Chemical Hygiene Responsibiliies

Respousibilty for chemical hygiene rest atall levels (6, 1, 21)
including the

1. Chief execurivegffcer, who bas lfimate responsibility for
chemical hygiene withn the insttation, and must with other
admizisaaters, provide contiming support for nstttional
chemmcal hygiese 7, 1)

2. Supervisor of the deparmen or afher administraive unit
who i responsible forchemical kygiene in that uni (7).

3. Chemical lygiens offcer(s), whose appointment is essential
(7 and who must

(@) Work with adminisrators and other employees to develop
and immplement appropriate chenmical bygiene policies and practices
a

(o) Monitor procurement, use, and disposal of chermcals used i
thelab 8).

(©)See that appropriate audits are maintained (8)

(@ Help project dirctors develop precautions and adequate
fcilites (10);

(¢) Know the current legal requirements concerning regulated
substances (50); aud

(D Seek ways to improve the chemical hygiene program 8, 11).

4. Laboratory suparssor, who has verallresponsibilty for
chemsical hygiene i the labaratory (21) including responsibilty fo

(o) Ensure that workers know and follow the chemical hygiene
s, that protectve equipment is available and i working arder,
and that appropriae taining has been provided (21, 22)

() Provide regular, forml chemical hygiene and housekeeping
nspections ncluding routine inspections of emergency equipment
ar i,

(©) Know the current legal requirements concerning regulated
substances (50, 331

(@) Determine the required levels of protective apparel and
equipment (156, 160, 162) and

(e) ensure hat facilites and trining for use of any material
being ordered are adequate (115).

5. Projectdirector or director of ohr specific aperation, who
has primary responsibilty for chemical hygiene procedures for that
operaton (7).

6. Laboratory worker, who i respousible for:

() Planning and conducting each operation in accordance with
e siruional chemical bygiene procedures (7,21, 22, 230) and

(o) Developing good personal chemmical hygiese habts (2).

. The Laboratory Facliy

1. Design. The labortory facily should b

() An approprise general ventlation ystem (see C4 below)
it ai intakes and exausts located 50 3 to avold ttake of
contaminated air (192

) Adequate, well.ventlated stockroomssstorerooms Q218
215

(©) Laboratory hoods an scks (12, 162)

(@ Ottersafty equipment incluing eyeveash fountais and
rench howers (162, 169); aud

© Amangements for wast disposal (12, 240).

2 Manienance. Chemical-hygiene elted equipment (boods,
incinenator, etc) should wndergo contiouing appraial and be
modified f madequate (1. 12).

3. Usage. The work conducted (10) and its scale (12) must be
appropriate to the physical faciltes available and, especialy to
tie quaity of ventilaion (13).

4 Veniiation -s) General laboratory veniilarion. This system
should: Provide  source ofairfor breathing and or input o local
‘euslation devices (199); it should not be elied on for profection
from toric substances eleased ino the abaratory (198); casure
tht aboratory ai is continally replaced. preventing increzse of
i concentrtions of toxic ubstances dwing the working day
(194, direct air flow into the laboratory from nox-aboratary areas
and out o the exteriorof the building (194).

®) Hoods. A laboratory hood with 2. linear fet of hood space
per person should be provided fo every 2 warkersif they spend
mostof theirtime working with chemicals (199): each hood sbould
have 2 continuous monitoring device to allow convenient
confinmation of adequate hood performance before use (200, 209).
1fui 5 ot posaible, work with substances o unknown txiciy
should be avoided (13) or ofter types oflocal ventilafion devices
should be provided (199). See pp. 201-206 for a discussion of
hood design,consruction, and evaluation.

(©) Oier local veniilafion devices. Ventlated storage cabinets
canapy hoods,suorkels,et. should be provide as needed (199).
‘Each canopy hood and snorkel should have a sepaate duct (207).

(@ Special veniilation areas. Exaust air from glove boses and
isolaion rooms should be passed fhrough scrubbers or ofher
ireatment before release nto the reguler exhaust system (208),
Cold rooms and warm rooms siould have provisions for rapid
escape in the event of electical filure (209).

(©) Modficatons. Any alteration of tae venslation system
should be made only if thorough tsting ndicetes that worker
protection from airbome toxic substances il continue o be
adequate (12, 193, 204)

(© Performance. Rate: 41 room a changes houris nomally
adequate general ventilaion i local exhaust systems such s hoods
e used s the primary medhod of conol (195).

(@) Quality. Generalair flow should not be tbulent and should
be reltively uniform throughout he laboratary, with o high
velocity o sati areas (194,195): airflow ino and within the hood
should not be excessively furbulent (200); hood face veloeity
should be adeguate (ypicaly 60-100 1) 200, 204).

) Evaluation._Quality aud quantiy of ventition should be
evalusted on installation (202), regularly monitored ( at least every
3 months) (6, 12, 14, 195). and reeveluated whenever a change in
local ventladion devices i made (12, 195, 07). See pp. 195198
for methods of evaluation and for calculstion of estimated airborne
contaminant concentratons.

D. Components of the chemical Hygiene Plan

1. Basic Rules and Procedres
(Recommendations for these re given in section E, below)

2. Chemical Procurement, Disribution, aud Storage:
(@) Procurement. Before a substance is received, information
on proper handling.storage, and disposal should be known to those
who wil be involved (351, 216). No container should be accepted

without an adequate dentifying abel (216).

@) Stockraomssorerooms. Toxic substances should be
segregated in @ well-dentified area with local exhaust ventlation
(221). Chemicals which are highly toxic (227) r other chemicals
wWhose contalners have been opened shovld be in wbreakable
secondary containers (216). Stared chemicals should be examined
periodically (at least anmually) for replacement, eterioation, and
container ntegrity (218-19).

Stockrooms/sorerooms shauld not be used as peparaion or
repackeging areas, should be open during normal working hous,
and should be controled by ome person (219)

(©) Distribution. When chemicals are haud caried, the
container should be placed iz an outide container or bucket.
Freight-only elevators should be used if possible (223).

(@ Laboratory storage. Amounts permitted should be as small
as practical. Storage an bench tops and in hoods i inadvisable
‘Exposure to heat or direct sualight should be avoided. Periodic
imventories should be conducted with unneeded items being
iscarded or refumed fo the storeroomstockroom (225-6, 239).
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Regular msrumental monitoring of sirbome concentation s
ot usally justfed o practica in aboratores but may be
appropriate whe testng o redesiguing hoods or other ventlation
devise (12)or when  highly toxe subsance is sored o used
regulaly e.2. 3 times week) (1),

4. Housekeeping, Maintenanece, and lnspections

(o) Cleaning._Floors should be cleaned regularly (24)

(o) Tnspecions. Formal housekeeping and chemical hygiene
nspections should be held a least quarerly (6, 21 for nits which
have fequent persomnel changes and semiamaually for other,
informal nspections should be contimual (21).

(©) Maintenance. Eye wash fountins should be inspected at
iotervals of ot Tes than 3 moths (6). Respiraors or outize wse
should be inspected periodically by the aboratory superviser
(165). Safety showers should betested routinely (169). Other
safety equipment should be inspected regularly. (e.g., every 3-6
months) (6, 24.171). Procedures o prevent resartng of outof-
service equipment should be estblished (25,

(@) Passageways. Stairways and ballways should not be used a5
storage areas (4. Access o exis, emergency equipment, and
wility contols saould never be blocked (24).

5. Medical Program.

(@) Compliance with regulations. Regular medical surveillance
should be established to the extent required by regulations (12),

(V) Routine surveillance. Anyone whose work ivolves regular
and frequent handling of toxicologically sgnificant quanites of a
chemical should consult 2 qualified physician to determize on
individual basis whether a regular sehedule of medical surveillssce
is desizable (11, 50).

(©) First aid. Personel treined in fist aid shovld be available
during working hours and an emergency room with medical
‘personel should be nearby (173). See pp. 176-178 for description
of some emergency first aid proceduwes

6. Protecive Apparel and Equipment

These should nclude for each Jboratory:

{a) Protetive spparel compatle wih e required degree of
protection forsubstasce being hancled (153-161);

b) An easily ccessible drench.ype safery shover (162, 169),

(©) An eyewash fountein (162);

(@ A fire exinguisher (162-165)

() Respistoy procction (164-9), fire ala and telephone for
emergency use (162) hould be avalble nearby: and

(0 Other tems desiguate by the laboratory supervisor (156
160)

7. Records

(8) Accident records should be written axd retsined (174)

%) Chemical Hyeiene Plan records should document that the
facilities and precations were compatible with cwrent knowledge
and regulations (7).

(©) Iventory and usage records for highrisk substances should
be kept s specified i sections E3e below.

(@ Medical records should be retzined by the insituion in
accordance with the requirements of sate and federal regulations
)

8. Signs and Labels

Prominent sigas and labels of the following types should be
posted

(2) Emergency telephone numbers of emergency
‘persommelfacliies, supervisors, and laboratory workers (28);

(V) Jdenity labels, showing contents of contaivers (including
waste receptacles) and associated hazards (27, 48)

(©) Locations signs or safery showwers, eyewash stations, ofher
safety and first 1d equipment_exits (27) and areas where food and.
beverage consumption and storage are permitied (24): snd

(& Wamings a areas or equipment where special or tmususl
bazards exist (7).

9. Spills and Accidents
(2) A writen emergency plan should be established and
communicated to all personnel: it should inchide procedures for

entlation failure (200), evacution, medical cae, reperting, and
arlls (172).

%) There should be an alam system to slert people i all parts
ofthe facility imcluding iolaton areas such as cold rooms (172).

(©) A spill coutrol policy should be developed aud should
include consideration of prevention, containment, cleanup, and
seporing (175).

(@ All accidents or nea accidents should be carefully amalyzed
with the esultsdisrbuted to all who might benefit (8, 28).

10, Toformation and Training Program

@ Atm: To ssure hatall individuals sk ae adeqgately
iaformed about he wark i th laboratory, s isks, and what o do
Fan aceident oceurs (5, 15).

@) Emergency and Personal Protection Traicing: Every
aboratory worker should know the location and proper e of
avallable protectve apparel and equipmest (154, 169).

Some of he ful e persomnel of (e lsboatory hould be
tcained i e prope use of emergency equipment and procedures
©.

Such raining a5 well a irst aid insiruction should b avatlable
0 (154) nd encouwaged for (176) everyone who might need 1.

(© Receiving and stockroonystoeroom persomel skould know
about hazards, handling equipment, prtectve apparel, and
relevant regulations (217).

(@ Frequency of Training: The Saining and edcation program
should be aregulr,contiouing acivy-not simply 2o anmal
presencation (15,

@ Liteaturel Consulaton: Literature and consultcg advice
conceming chemical hygiene should b readily available to
aboratory persomel. who should be encouraged to usethese
information resources (14),

11, Waste Disposal Program

(@) Ainx: To assure that mizimal har fo people, otber
orgenismms, nd the envizomment will result rom the disposal of
waste laboratory chemicals (5

%) Content 14,232, 233, 240): The weste disposal program
should specify how waste i collected, segregated, stored, and
transported ead include consideration of what materials can be
incinerated. Transport from the nsttution must be in accordance
with DOT regulations (244).

(©) Discarding Chemical Stocks: Uslabeled containers of
chemmicals and solutions should undergo prompt disposal: if
partially used, they should not be apened (4, 270.

Before a worker's employment n the laboratory ends, chemicals
for which that person was responsible should be discarded or
rerumed o storage (226).

(@ Frequency of Disposal: Waste should be removed from
Iaborataries to @ central waste storage area at least once per week
and from the cental waste storage area at regular inervals (14).

(@) Method of Disposal: Icigeration in an envizommentally
acceptable mammer s the most practcal disposal metiod for
combustble aboratory waste (14, 238, 241).

‘Indiscriminate disposal by pouring waste chemicals down the
drain (14, 231.242) or adding them to mised refuse for lndfill
buialis unscceptable (14).

Hoods should not be used a5 a means of disposal for volatle
chemical (40, 200)

Disposl by recycling (233, 243) or chemical decontamination
should be wsed when possible

E Basic Rules and Procedues for Woriing with Chemicals

‘The Chemical Hygiene Plan should require tha laboratory
workers know and folow it rules and procedsres. In addiion fo
the procedures of the sub programs mentioned above, these should
incinds the rules lsted below

1.Genesal Rules

‘The following should be used for essentially all laboratory work.
with chemicals:

(@) Accidents and spill-eye Contact: Promply fush eyes with
wate for  prolonged period (15 mimutes) and seck medical
attention (33, 172).

Ingestion: Encourage the victim to drink large amounts of water

sy,




[image: image13.png]Skin Contact: Promply fuch the afected area with water (33,
172, 178) and remove any conteminated clothing (172, 178). If
syiptoms persst sfe washing, seck medical attention (33).

Cleanup. Prowptly clean up spills, using spproprite protective
apparel and equipmsent and proper disposal (24, 33). See pp. 233-
257 forspectfc clean-up recommendations

©) Avaidanc of ‘routine” exposure; Develop and encourage
saf habits 230; void umecessary exposure to chemicals by any
route (23)

Do ot smell o tase chemicals (32). Vet apparatas which may
ischarge toxic chemicals (vacuum pumps,distilltion colums,
etc) o local exhaust devices (199)

Taspect gloves (157) and test glove bares (208) before use.

Do ot allow release of toxic substances i cold rooms and
o rooms,sinc these have contained recirclated atmospheres
09).

) Choice of chamicals: Use oxly those chemicals for which the
quality of the availeble ventiation system is appropriae (13).

@ Eating, smoing,et.. Avoid eating, drzking, smoking. gum
cherving, or application of cosmseics i areas where borztory
chemicals are present (22. 24, 32, 40); wash hands before
conducting hese acivies.

“Avoid storage, bandling or consumption of food o beverages
i Storage areas, refigerators, glasoware r wensils which are also
used fo laboratory operations (23, 24, 226).

(©Equipment and glassware: handle aud store lsboratory
glassvare wih car to void damage; do not use damaged
glassvare (250. Use extra carewith Deviar flasks and oher
evacuated glass apparats: shield or wrap them o contain
chemicals and fagments should implosion aceur (25). Use
equipment ouly foris desigoed purpose (23, 26)

(0 Exiting: Wash ares of exposed skin well efore leaving the
aboratary (33).

(@) Horseplay: Avoid practical okes or other behavior which
‘might confuse, startle o disact another worker (23,

© Personal apparel: Conice long b and loose clothing (23
158). Wear shoes at alltime in tae labaratory but do not wear
sandals, perforated shoes, o sneakers (158).

) Personal househeeping: Keep te work area clean and
unclutersd. withchemicals s equiptent being properl labeled
and stored: clean up te work area on completion of & operztion
arat the end of each day (4).

(@) Personal potection: Assure tiat ppropriate eye protecton
(154-156) is wora by all persons, including vsitrs, where
chemmicls arestored o handled (22, 23, 3, 154)

Wear appropriate loves when the poreiial fo contact with
‘osic matenal exists (157); ispct te gloves before each use
vash faem before removal, and replace them periodically (157). (A
{able of resistance to chesnicals of conumon glove materals is
givenp. 159)

Use appropriate (164-168) espiatory equipment when ot
contaminant concentrations are not suffcieatly resicted by
engineering controls (164-3), nspecting the espiator before e
(169).

‘Use any other protective and emergenecy apparel and equipment
a5 pproprite (22, 157-162).

Avoid use of contact lensesinthe laboratory unless necessary
SFthey are used.inform supervsor s specil precautions can be
alen (155

Remove laboratory coats immediately on signiicant
contamination (161),

1) Planning: Sk ixformation and advice sbout hazards (7).
plan appropriste protetive procedures, nd plan posiioning of
equipment before begianing ey new operation (22, 23).

() Unartended aperarions: Leave lghts o, place a1
appropriate sign on the door, and provide for containment o i
substance in the evet of failue of 2 ity service (such as cooling
water) to an unattended operation (27 128).

(@) Use of iood: use the hood for Sperations which mightreslt
i release of osic chermical vapors o dust (1989).

A a e of thush, use  hood o other locl ventlation device
when working with ey appreciably valatile substance with a TLV
ofless hat 50 ppm (13).

Confirm sdequate hood performance before use: keep hood
closed at al times except when adjustments ithin the hood are

being made (200): keep materal stored i hoods o @ minimum
and do not allo them to lock vexts o air flow (200).

Leave the hood "on” when it is ot i actve use i osic
substances are stored n 1t o 5 uncertain whether adequate
generalIaboratory ventilation will be maintained whes it 15 o
Qo)

() Figilance: Be alest to unsafe conditons and see that they are
comected when deected (2).

() Wt disposal: Assure tha e plan for each Isboratory
cperation includes plass and wzining for waste disposal (230).

Deposit chemsical wast i appropriately labeled receptacles and
follow all other wast disposal procedures of the Chemsical
Hygiece Plan (22, 24

Do ot discharge to the sewer concentated acds or bases (231
highly tosic, malodorous,orlachrymatory substances (Q31);or any
substances which might terfre with the biological actviy of
waste water treatment plants, reate fre or explosion hazards,
cause smuetual damage or obauct fows (242,

(@) Working alone: Avoid working alose in  bulding: do not
work alone i a laboratory i he procedures being conducted are
bazardous Q25).

2. Working with Allergens axd Embryotoxins

(a) Allergens (examples: diazometbane, socyantes,
bichromates): Wear sutable gloves to prevent hand contact with
allergens or substances of unknown allergenic activity (35)

) Embryotovins (34-5) (examples: organomercurials, lead
compounds, formamide): Ifyou are a woman of childbearing age,
Bancle these substances only i a hood whose satisfactory
‘pecformance has been confirmed, using appropriate profective
apparel (especially gloves) to prevent sk contact.

‘Review each use of these materials with the research supervisor
and review continuing ses anmally or whenever 2 procedual
change is made.

Store these substances, properly labeled. in an sdequately
entilated area i usbreakable secondary container.

oty supervisors of all eidents of exposure or spills consult
a qualified physician when appropriate

3. Work with Chemicals of Moderate Chronie o High Actte
Tosicity

‘Examples: disopropylucrophosphate (41), bydrofluoric acid
(43), hydrogen cyanide (45).

Supplemsentl ules t be followed i additon to those mention
above (Procedure B of "Pradent Practices” pp. 39-41):

@ Aim: To mizimize exposure to these torie substances by azy
route wsing all ressonable precautions (39)

®) Applicabliy: These precautions are sppropriste for
substances vwith moderate hronic o high acute foicity wsed in
sigmficant quantites (39),

(©) Location: use and sore these substances only i areas of
restricted access with special waruing sigus (40, 229).

Always use a hood (reviously evaluated to Confir adequate
‘performance with a face velocity of at leas 60 lvear fet per
‘mimute) (40) or otker containment device for procedres which
‘may result n e generation of arosols or vapors contaning the
substance (39): tap released vapors t prevent e dscharge with
t2e hood exbaust (40).

(@ Personal proecion: Always avoid skin contact by use of
eloves and long sleeves (and oher potecive apparel a5
approprite) (39). Alvays wash hands and arms immediaely afier
working with these materils (40).

(© Records: Maintan records of he amounts of these materials
on kand, amounts used, an the namses of the workers imvolved (40,
2).

© Prevention o spilsand accidents: Be prepared for sccidents
and spll 41)

“Assure that at least 2 people are presext at al s if 2
compound in se s highly toxic or of ukuown tosicity (39),

Store breakable contaners of these substances in chemically
resstant trays: also wrk and mount apparats above such ray or
cover work and sorage surfaces withremovable, absorbent, plastic
backed paper (40).

1£ major spil ceurs outside the Lood. evacute the arex:
assure that cleaup persomel wear suitble protectve apparel and
equipment (41)




[image: image14.png](@) Waste: Thoroughly decontaminate o incizerate
contaminated clotaing or shoes (41). If possible, chemically
decontamizate by chemical conversion (40).

Store contamizated waste in closed, sutably labeled,
impervious containers (for liquids, i glass or plasti bottles balt-
Slled with vermiculite) (40).

4 Work with chemicals of High Chronic Tericity

(Examples: dimetiylmercury and sickel carbony (48), benzo-a-
pyrens (31), Nonitrosodietaylamine (54), ofher human carcinogens
or substances of known high chroic toxiciy (i quanites sbove a
few milligrens to 2 few grams, depending on the substance) (47).
(Procedue A of "Prudent Prectices” pp. 47-50).

() Access: Conduct all transfers and work with these substances
ina "contlled area”.a resticted access hood. glove bos. or
‘portion of b, designated for se of highly toxic substances, for
hich all peaple wita access are aware of the substance being used
and necessary precautions (48)

() Approvals: Prepare a plan for use and disposal of these
‘materials and obtain the approval o the laberstory supervisar (49).

(©) Non-coniamination Deconiamination: pofect vacuum.
‘pumps against contamination by serubbers or HEPA filtes and
vent them ino the hood (49). Decontaminate vacuum puamps or
other contaminated equipment, nchuding glassware, in the bood
before removing them from the confrolld area (49, 50).

‘Decontaminate the controlled ares before zormal work s
resumed there (50).

(@ Eviing: On leaving 2 controlled area,remove any protective
appare (plecing it in an appropriate, labeled container) and
horoughly wash hands, forearms, face, aud neck (49).

(©) Housekeeping: Use 2 wet mop or a vacuum cleaner equipped
with 3 HEPA flter mstead of ry sweeping f the tosic substance
was @ dry powder (50)

(0 Medical surveillance: Tf using toxicalogicaly significnt
quantiies of such  substance on a regular bass (e, 3 fimes per
‘week), cousult a qualified physician conceming desirability of
regular medical surveillance (50).

(o) Records: Keep accurate records ofthe amounts of these
substances stored (129) and used, the dates of use, and names of
users (49)

() Signs and labels: Assure that the controlled area s
conspicuously marked with warning end resricted access signs
(49) and that all comtainers of these substances are appropriately
labeled wita idextity and warning labels (48).

() Spils- Assure that contingency plans, equipment, and
‘materials o minimize exposures of people and property in case of
accident are available (2334)

() Storage: Store containers o these chemicals anly ina
ventilated, mited access (45, 227, 229) area in approprately
abeled, unbreakable, chemicaly esistan, secondary containers
8,229)

(0) Glove bexes: Fora negatve pressue glove bos, venilation
ate must be t least 2 volume changes hour and pressure a least
05 inches of water (4. For  postive pressure glove bor.
thoroughly check fo leaks before each use (49). I eiher case,
‘ap exit gases of flerthem through a HEPA filer and then
rlease them ino the hood (49)

() Waste: Use chemical econtamization whenever possble
ensure that containers of contaminated aste (including washings
from contamizated flcks) are wansfered from the contolled area
n2 secondary confainer under the supervision of authorized
‘persomnel (49, 50, 233).

5. Auimal Werk with Chemscals of High Chronie Toxicity

(@) Access: For large scale sudies, special faclites with
resirictedaccess are prefersble (36).

b) Adninistraton of he toxi substance: When possible
adminiser the substance by njecton o gavage instead o n the
diet. If adminisration 1 n he et e a caging ystem under
segative pressre or under amizar air Jow directed toward HEPA
flters 56).

(©) derccol supprescion: Devise procedures which minimize
formation and dspersal of contaminited serosol,including those
form food, wine,and feces e . wse HEPA fitred vacuum
equipment or cleaning, mosten conteminated bedding before

removal fom the cage, mix diets i closed contsiners in a hood)
5,56).

@ Personal protection: When working in the animal room,
wwear plastic or ubber gloves, fully buttoned lsboratory coat of
Jumpsuit and, if eeded becatse of incomplete suppresion of
aerosols, other apparel and equipment (shos aud head coverings.
respizatar) 56).

(@) Waste disposal: Dispose of contaminated animal issues and
excrea by incineration if the availsble incinerator can convert the
contaminant to non-tosic products (238); otherwise package the
waste appropriately for burial i an EPA-approved site (239).

F. Sofety Recommendations
The above recommendatons from “Prudent Practices” do ot
include those which are directed primarily toward prevention of
physical njury rather than toxic exposure. However, e of
precautons agaist ijury il ofen have the secondary effect of
Causing tosic exposues. Therefore, we st below page references
o reconumendations conceruing some of the majr categories of
safery hazards which also have mplications fo chemical Bygiene

1. Comosive agents: (35-6)
Electrically powered laboratory apparatus: (179-92)

Fires, explosions: (6, 57-74, 1624, 174-5.219-20, 226-7)
Low temperature procedures” (26, 88)

Pressurized and vacuum operations (including use of
compressed gas cylinders): (27, 75-101)

G Material Sofety Data Sheets
Mateial safety data sheets are presentedin "Prudent Practices”

for the chemicalslsed below. (Astersks denote that

comprehensive materalsafety data sheets are rovided).

*Aceyl peroside (105)

*Acrolemn (106)

*Acrylonilile (107)

Ammonia (aubydrous) 91)

*Anine (109)

“Bexzene (110)

“Beazolalpyrene (112)

“Bi(chloromethyD eter (113)

Boron trickloride (91)

Boron triflucrde (92)

Bromne (114)

“Tervbutyl hydroperozide (145)

*Carbon disulfce (116)

Carbon monoxide (92)

*Carbon tetachloride (118)

*Chlorine (115)

Chlorne rifluoride (94)

*Chloroform (121)

Chloromethane (93)

“Diethyl ether (122

Disopropy! fucrophosphte (41)

*Dimelylformamide (123)

“Dimethy! sufite (123)

“Diosane (126)

“Ethylene dibromide (125)

“Flucrine (95)

“Fomuldebyde (130)

“Hydrazine and sals (132)

Mercury and compoumnds (52
“Metaanol (137)
“Morpholine (138)
“Nickel carbonyl (99)
“Nittobenzene (139)
Nittogen dioxide (100)
Nonittosodietaylamize (54)
*Peracetic acid (141)
*Phenol (142)

“Phosgene (143)
*Pyridine (144)

*Sodium azide (145)




[image: image15.png]*Sodium eyanide (147)

Sulfor dioxide (101)

*Trichloroethyleze (149)

*Vinyl chloride (150)

Appendix B to 1910.1450-References (Non-Mandatory)

The following references are provided to ssistthe employer in
he development of a Chemical Hygiene Plan. The materal listed
below are offered 85 non- mandatory guidance. References listed
bere do no imply specific endorsement of a book, opizion.
technique, policy or a specific soluion for & safety or health
‘problem. Other references notlisted here may bette meet the
needs of a specifc lsboratory. () Materials for the development
of the Chemical Hygiene Plax:

1. American Chemica Sociey. Safer i the Acsdennic
Chemistry Laboratories 4% edition, 1985

2. Fawcett, HE. and W.S. Wood, Safety and Accident
Prevention in Chemical Operations, Jn’editon, Wiley-
Interscience, New York, 1982,

3. Flury, Paticia A, Environmental Health and Safery in the
Hospital Laboratory, Charles C. Thomas Publisher, Springfield IL.
1978,

4. Green, Michael E. and Turk, Amos, Safety in Working wita
Chemicals, Macanillan Publishing co. NY, 1975,

5. Kaufinan, James 2, Laboratory Safety Guidelines, Dow
Chemical Co, Box 1713, Midland MI 48640, 1977,

6. National Insttutes of Health, NIH Guidelines or the
Laboratory use of Chemical Carcisogens, NIE Pub. No. 81-2385,
GPO Washington, DC 20402, 1981.

7. National Research Council, Prudent Practices for Disposal of
Chemicals fom Laboratories, National Academy Press,
Washington DC, 1983

8. National Research Council, Prudent Practices for Handling
Hszardous Chemicals in Laboratories, National Academy Press
Washington DC, 1981

9. Renfrew, Mialcolm, Ed, Safety n the Chemsical Laboratory
Vol IV, J. Chem. Ed., American Chemical Society, Esslon, PA,
1981

10. Steere, Normaan V. Ed, Safery in the Chemical Laboratory,
1. Chem, Ed American Chenrical Society, Easlon, PA 18042, Vol
11967, Vol IL, 1971, Vol. I 197:.

11. Steere, Nomuan, V., Handbook of Laboratory Safety, the
Chemical Rubber Copany Cleveland. OH, 1971

12. Young. Jay A Ed. Iuproving safety in the Chemical
Laboratory, Joh Wiley & Sous, Tne. New York, 1987

) Hazardous Substances Information

1. American conference of Governmental Industrial Hygienists,
‘Threshold Lint Values for Chemical Substances and Physical
Agents in the Workroom Envizonment with ntended Clanges,
P.0. Box 1937 Cincinnati, OH 45201 (latest edifion).

2. Anmal Reporton Carcinogens, National Tosicology
Progrem U.S. Department of Health and Human Services, Public
Healts Service, U.S. Government Prizting Office, Waskington DC
(ates: edition).

3. Best Company, Best Safety Directory, Vols. Tand I,
Oldwick, NI, 1981

4 Bretherick, L, Handbook of eactive Chemsical Hazards, 22
editon, Buterworths, London, 1979,

5. Bretherick, L. Hazards i the Chemical Laboratory, 3*
edifion, royal Society of Chemisay, London, 1956,

6. Cods of Federal Regulations, 29 CFR. part 1910 subpart Z.
U.S. Govr, Printng Office, Washingota, DC 20402 (latest editon).
7. IARC Monographs on the Evaluation of the carcinogenic

Risk of Chemscals to Man, World Health Organization
Publications Center, 49 Sheridan Avene, Albany, New York
12210 (Iatet editions).

8 NIOSH/OSHA pocket Guide to Chemical hszasds, NIOSH
Pub No. 85-11, Us. Government Printing Office, Washington,
DC, 1985 (or latest editon).

5. Oceupationsl Health Guidelines, NIOSE/OSHA NIOSH Pub.
No. $1-123 U.S. Government Publishing Offce, Washington, DC,
1981

10. Patty, FF, Indusrial Hygiene and Toicology, John Wiley
& Soas, Ine., Nevr York, NY (ve Volumes).

11. Regishy of Tosic Effects of Chemical Substances, U.S.
Departusent of Health and Human Services, Public Health Service,

Centers for Disease Control, National It for Occupational
Safery and Health, Revised Anmually, for sale from Superintendent
of Documents U.S. Govt. Printing Office, Washisgton, DC 20402

12. The Merck Tndex: An Encyclopedia of Chemicals and
‘Drugs, Merck and Company Inc., Rabway, NI, 1976 (o laest
edition).

13. Sax, N.L Dangerous Properties of Industrial Materils, 5*
edition, Van Nostrand Reinbold, NY., 1970,

12. Sitig, Marshall, Handbock of Tosic and Hezardous
Chemicals, Noyes Publications, Park Ridge, NJ, 1981,

(© Tnformation of Ventilation:

17 American Conference of Governmental Industrial
Industral Ventilation, 16 edifion Lansing, ML, 1950,

2. American National Standsrds Instinie, Inc. American
National Standards Fundamsentals Governing the Design and
Operation of Local Exhaust Systems ANSI Z 9.2-1976 American
‘National Standards Institute, N.Y., 1979.

5.Tmad, A P. and Watson, C L. Ventilaion Index: An Easy
‘Way to Decide sbout Hazerdous Liquids, Professionsl Safety pp
15-18, Aprl 1980.

4 National Fire Protection Association, Fie Protection for
‘Laboratories Using Chemicals NFPA4S, 1982

Safety Standard for Laboratories in Health Related Insituions.
NFPA, 36, 1980.

Fire Profection Guide on Hazardous Materials, 7° editon, 1978

Natiozal Fie Protection Associstion, Batterymarch Pazk,
Quincy, M2 02269.

5. Scientfic Apparatus Makers Association (SAMA), Standsrd
for Laboratory Fume Hoods, SAMA LF-T1980, 1101 16% Streer,
NW.. Washirigton, C 20036,

(@ Infomation on Availabiliy of Referenced Material

1. American Nations] Standards Instinte (ANSD, 1430
Broadway, New York, NY 10018,

2. American Society for Testing and Materals (ASTM), 1916
Race Street, Philadelphia, PA 19103

renists

(Approved by the Office of Management and Budget under control
mumber 1218.0131)
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�Office name


�(e)(3)(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


�Office name is not consistent 


�1910.1450 (e)(3)(i) relevant to safety and health considerations to be followed when laboratory work involves the use of hazardous chemicals.


�Peroxide forming material (e)(3)(i)


�Did not find an example of what a MSDS is as it is in appendix H form CUNY


�Reference does not match page number, page XXXVII is part of references


�(e)(3)(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


�(e)(3)(ii) 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 hazardous.


�(e)(3)(iii) 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


�(e)(3)(iv) Provisions for employee information and training as prescribed in paragraph (f) of this section


 (f)(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.


(f)(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.





�(f)(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.


(f)(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.





�(e)(3)(viii) Provisions for additional employee protection for work with particularly hazardous substances. These include "select carcinogens," reproductive toxins and substances with a �HYPERLINK "http://www.osha.gov/pls/oshaweb/owalink.query_links?src_doc_type=STANDARDS&src_unique_file=1910_1450&src_anchor_name=1910.1450%28e%29%283%29%28viii%29"�high degree of acute toxicity�. Specific consideration shall be given to the following provisions which shall be included where appropriate:


(e)(3)(viii)(A) Establishment of a designated area;


(e)(3)(viii)(B) Use of containment devices such as fume hoods or glove boxes;


(e)(3)(viii)(C) Procedures for safe removal of contaminated waste; and


(e)(3)(viii)(D) Decontamination procedures.
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Epoxy resins, dry VG VG VG VG
Ethyl acetate® G F G F
Ethyl alcohol VG VG VG VG
Ethyl ether* VG G VG G
Ethylene dichloride® F P F P
Ethylene glycol VG VG VG VG
Formaldehyde VG VG VG VG
Formic acid VG VG VG VG
Freon 11 G P F G
Freon 12 G P F G
Freon 21 G P F G
Freon 22 G P F G
Furfural* G G G G
Gasoline, leaded G P F VG
Gasoline, unleaded G P F VG
Glycerin VG VG VG VG
Hexane F P P G
Hydrazine (65%) F G G G
Hydrochloric acid VG G G G
Hydrofluoric acid (48%) VG G G G
Hydrogen peroxide (30%) G G G G
Hydroquinone G G G F
Isooctane F P P VG
Kerosene VG F F VG
Ketones G VG VG P
Lacquer thinners G F F P
Lactic acid (85%) VG VG VG VG
Lauric acid (36%) VG F VG VG
Lineolic acid VG P F G
Linseed oil VG P F VG
Maleic acid VG VG VG VG
Methyl alcohol VG VG VG VG
Methylamine F F G G
Methyl bromide G F G F
Methyl chloride® P P P P







Table 16 Continued  Chemical Resistance Selection Chart for Protective Gloves
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Trichloroethylene* F F P G
Triethanolamine (85%; VG G G VG
Tung oil VG P F VG
Turpentine G F F VG
Xylene* P P P F





Table 17 Continued  Chemical Resistance Selection Chart for Protective Gloves 

Table 17 Continued: Chemical Resistance Selection Chart for Protective Gloves
















