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I.

Purpose
The purpose of this Chemical Hygiene Plan (CHP) is to describe practices and procedures related to
handling or managing laboratory quantities of hazardous chemicals in the Eastern Kentucky University
College of Arts and Sciences. The U.S. Occupational Safety and Health Administration (OSHA)
Standard 29 CFR 1910.1450, entitled "Occupational Exposures to Hazardous Chemicals in
Laboratories,” often referred to as the Laboratory Standard, requires this CHP. The full text of the
Laboratory Standard can be viewed at the OSHA web site (1). General information about OSHA
Hazard Communication programs can also be found at the OSHA web site (2).

II.

Definitions

The following definitions are taken/adapted from the Laboratory Standard. Other definitions are available
from that document.
Chemical Hygiene Plan: A written program developed and implemented by the employer which sets forth
procedures, equipment, personal protective equipment and work practices that
(i) are capable of protecting employees from the health hazards presented by
hazardous chemicals used in that particular workplace and (ii) meet the
requirements of paragraph (e) of the Laboratory Standard.
Employee:

An individual employed in a laboratory workplace who may be exposed to
hazardous chemicals in the course of his or her assignments.

Hazardous Chemical:

The Occupational Safety and Health Administration (OSHA) defines a hazardous
chemical as any chemical that is either a:
i)

Physical Hazard: For a physical hazard, a chemical has scientifically valid
evidence that it is a combustible liquid, a compressed gas, explosive,
flammable, an organic peroxide, an oxidizer, pyrophoric, unstable (reactive),
or water-reactive.
Or

ii)

Health Hazard: For a health hazard, a chemical has statistically significant
evidence based on at least one study conducted in accordance with
established scientific principles that acute or chronic health effects may
occur in exposed employees. Chemicals covered by this definition include
carcinogens, toxic or highly toxic agents, reproductive toxins, irritants,
corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, that which
act on the hematopoietic system, and agents that damage the lungs, skin,
eyes, or mucous membranes.

See Appendix 1 for detailed definitions of individual physical and health hazards.
Laboratory:

A facility where the “laboratory use of hazardous chemicals” occurs. It is a
workplace where relatively small quantities of hazardous chemicals are used on
a non-production basis.

Laboratory Scale:

Working with substances in which the containers used for reactions, transfers,
and other handlings of substances are designed to be easily and safety
manipulated by one person. “Laboratory scale” excludes those workplaces
whose function is to produce commercial quantities of materials.

Laboratory Supervisor: Any faculty, staff, teaching assistants, and/or research assistants who have been
placed in charge of supervising specified laboratories as well as the training and
safety of laboratory workers. A laboratory supervisor must be identified and
assigned to each individual laboratory by the Chair of the Department.
Laboratory Workers:
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Any person, employee or student, working in a laboratory. Although students
are not technically employees of the university, this CHP specifies that all
students involved in laboratory activities must adhere to the requirements of the
CHP for their safety.
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III.

Applicability

The Laboratory Standard applies to all employers engaged in the laboratory use of hazardous
chemicals. This Chemical Hygiene Plan applies to the Departments of Art, Biological Sciences,
Chemistry, Geography and Geology, and Physics, as well as the Environmental Research Institute
housed in the College of Arts and Sciences at Eastern Kentucky University. This CHP also applies to
those extended campuses that have courses taught by these departments that involve the use of
hazardous materials.
If there are questions about this document, contact the Chemical Safety Officer (see Appendix 2 for a
personnel listing).

IV.

Responsibilities and Authority

The Eastern Kentucky University College of Arts and Sciences is committed to providing a safe and
healthful environment for all persons associated with the college. All administrators, faculty, staff, and
students are expected to support these goals.
Appendix 2 provides a list of current administrative personnel.

A.

The College of Arts and Sciences Dean has the ultimate responsibility for implementation of the
College Chemical Hygiene Plan. The Dean (or his/her designate) shall
1. Identify those departments within the College to which the Laboratory Standard applies;
2. Appoint a College Chemical Safety Officer;
3. Approve and support the Chemical Hygiene Plan;
4. Make budget arrangements for health and safety improvements;
5. Have authority to halt operations of any laboratory that is not compliant with the Chemical
Hygiene Plan (typically after consultation with the Chemical Safety Officer and appropriate
departmental chair(s) and/or laboratory supervisor(s)).

B.

The College of Arts and Sciences Chemical Safety Officer (CSO) shall
1. Review this CHP annually and modify it as needed;
2. Chair the College Safety Committee;
3. Serve as the College representative to the University Safety Committee
4. Inform and train laboratory faculty, staff, and student workers about chemical safety and
hazardous waste handling;
5. Ensure that annual internal inspections of labs are conducted for health and safety and submit
written reports of the inspection to the Department Chair.
6. Maintain the following records:
a. Training of personnel for OSHA and RCRA
b. Laboratory inspections
c.

Minutes of meetings of the College CSWG

d. Other correspondence or memos relating to chemical safety issues in the College
7. Provide signatures on the following forms:
a. lab clearance checklist
b. request to order mercury or mercury compounds
c.

record of training on use of mercury or mercury compounds

d. request forms for purchase of chemicals listed on the Department of Homeland Security
“Chemicals of Interest” (COI) list
EKU CHP 2011 - 2012
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C.

The College of Arts and Sciences Chemical Safety Work Group (CSWG) shall consist of the
Chemical Safety Officer, the Chemical Storage Facility manager, at least one representative from
each department covered by this CHP, and a representative from the University Environmental
Health and Safety department. The Department Chair appoints the representatives. The
committee shall
1. Assist the CSO with annual review of this CHP;
2. Provide technical advice to laboratory supervisors and their respective workers concerning
requirements of this CHP;
3. Make recommendations to the department chairs and dean for safety improvements;
4. Serve as a liaison between public safety personnel and the departments to improve
communication.
5. Assist the CSO with annual safety inspection evaluations of the appropriate department
laboratories.

D.

The College of Arts and Sciences Chemical Storage Facility (CSF) Manager shall
1. Provide access to MSDS sheets upon request;
2. Maintain the chemical inventory for the Chemical Storage Facility and records of distribution of
chemicals to the laboratories;
3. Ensure proper guidelines and information about waste management are reviewed and modified
as needed;
4. Ensure proper guidelines and information about waste management are available for faculty
and staff;
5. Maintain the Waste / Used / Excess Chemical area until periodic waste pickup by the
University Safety and Health Office;
6. Assist faculty with issues relating to chemical storage, handling, disposal, labeling, and safety;
7. Assist the CSO with training and informing laboratory faculty, staff, and student workers about
safety issues;
8. Assist the CSO in conducting annual internal inspections of labs for health and safety.

E.

Environmental Health and Safety Department shall
1. Appoint a member to the CSWG and assist in review of this CHP;
2. Provide technical assistance as needed to the CSO and/or CSWG;
3. Provide technical assistance or training concerning personal protective equipment and
laboratory safety equipment upon request;
4. Conduct exposure assessments and laboratory inspections upon request;
5. Perform semi-annual inspections of fume hoods;
6. Remain current on rules and regulations concerning chemicals used on campus.
7. Provide technical assistance as needed for other matters in environmental health and safety
(aside from laboratory and chemical safety).
8. Maintain the following records relevant to this CHP:
a. Inspections of fume hoods
9. Provide signatures on the following forms:
a. request to order mercury or mercury compounds
b. request forms for purchase of chemicals listed on the Department of Homeland Security
“Chemicals of Interest” (COI) list
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F.

Department Chairs or Directors of Art, Biological Sciences, Chemistry, Geography and Geology,
Physics, and the Environmental Research Institute have the primary responsibility for
implementation of the CHP within their departments/facilities and shall
1. Appoint a departmental representative to the CSWG;
2. Provide the CSO with the names of any new faculty, staff, or student workers who will be
performing laboratory work;
3. Support the safety program, CSO, and CSWG with the implementation of the CHP within their
respective department/facility;
4. Work with faculty and staff to adapt the CHP to include department- or lab-specific guidelines;
5. Ensure that faculty and staff adhere to the CHP and to accepted safety practices;
6. Ensure that each laboratory in the department has a specific person designated as the
“laboratory supervisor”. This is especially important for labs that have many users, such as
teaching labs.
7. Make budget requests for health and safety improvements;
8. Maintain a current copy of the CHP in the departmental or facility offices.
9. Appoint a Cryogen Manager if the department houses large tanks of cryogenic materials;
10. Appoint a Laser Manger is the department uses Class IIIa or higher lasers.
11. Maintain the following records specific to their department:
a. Incident/injury report forms
b. Lab clearance checklist
c.

Laser registry

d. Equipment release checklist
12. Provide signatures on the following forms:
a. lab clearance checklist
b. request to order mercury or mercury compounds
c.

record of training on use of mercury or mercury compounds

d. request forms for purchase of chemicals listed on the Department of Homeland
Security “Chemicals of Interest” (COI) list
G.

Laboratory Supervisors shall
1. Comply with all the requirements of this CHP and follow accepted safety practices;
2. Ensure that all of their laboratory workers receive appropriate training with respect to the CHP
and any other special hazards encountered within a specific laboratory (all training must be
documented);
3. Ensure all assigned laboratory workers comply with this CHP and accepted safety practices;
4. Identify hazards unique to their individual laboratories, develop and maintain written
procedures and training to address safety issues pertinent to these special hazards, and add
these to this CHP (consult the CSO if necessary);
5. Control access to the laboratory;
6. Know what chemicals are stored and used in their laboratories and the hazards associated
with them;
7. Maintain a current inventory of chemicals present in the laboratory;
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8. Provide access to MSDS sheets;
9. Ensure that safety equipment and supplies are present and functional as well as training
laboratory workers on the use of equipment as needed;
10. Request funds needed for specific health and safety improvements;
11. Complete incident/injury reports;
12. Ensure that the information on laboratory signage is current;
13. Conduct periodic laboratory inspections to ensure that safety precautions are being followed
and compliant to the CHP.
14. Correct any safety deficiencies identified during inspections.
15. Fill out the request form if mercury or mercury compounds are to be used in the laboratory.
16. Respond appropriate to mercury spills.
17. Maintain the following records specific to their laboratory:
a. Incident/injury report forms
b. mercury orders
c.

mercury training

d. safety shower semi-annual flush
e. eyewash weekly inspection
f.

laboratory weekly inspection

g. any training on hazards unique to a laboratory
18. Provide signatures on the following forms:
a. lab clearance checklist
b. request to order mercury or mercury compounds
c.

record of training on use of mercury or mercury compounds

d. request for internal waste pickup
e. request forms for purchase of chemicals listed on the Department of Homeland Security
“Chemicals of Interest” (COI) list
H.

Laboratory workers shall
1. Comply with all the requirements of this CHP and follow procedures and/or training provided by
the laboratory supervisor;
2. Report any and all hazardous conditions to the laboratory supervisor;
3. Wear or use prescribed protective equipment;
4. Report any suspected job-related injuries or illnesses to the laboratory supervisor and seek
treatment immediately;
5. Refrain from the operation of any equipment or instrumentation without proper instruction and
authorization;
6. Remain aware of the hazards of the chemicals in the lab and handle hazardous chemicals
safely;
7. Request additional information and/or training when unsure how to handle a hazardous
chemical or procedure.
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V.

Standard Operating Procedures

The OSHA Laboratory Standard requires that operating procedures relevant to safety and health
considerations be developed by the employer and followed by the employee for laboratory work
involving the use of hazardous materials.
This CHP includes a minimum set of procedures for laboratory operations and for handling
hazardous chemicals in laboratories at Eastern Kentucky University. Individual laboratories or
research groups are required to develop more detailed procedures as their situations warrant. These
procedures must be written, added to this CHP, and made available to laboratory workers. Acceptable
lab safety references such as those listed in the OSHA Laboratory Standard may be adopted or may
be useful in developing additional procedures. In all situations, individual laboratory supervisors
will be responsible for enforcing adequate safety and hygiene measures in their specified
laboratories. If necessary, additional assistance from the College Chemical Safety Committee is
available. The following standard operating procedures apply to all labs in the College.

A.

General Safety Practices
1. Examine the laboratory signage for any special considerations or instructions.
2. All laboratory employees, students, and visitors in laboratories must wear appropriate safety
glasses, goggles, or face shields at all times where hazardous chemicals are stored or
handled. Safety glasses with side shields or goggles are required when chemical splashes are
possible. A set of guidelines for the use of personal protective equipment (PPE) is provided in
Appendices 3 and 3a.
According to OSHA and the American Chemical Society, contact lenses may be worn in the
laboratory, but they should not be considered eye protection devices. Safety glasses or splash
goggles shall be worn over the lenses (3, 4).
3. Be sure to understand the hazards of materials you are working with in the laboratory. Make
sure to read the label carefully and review the Material Safety Data Sheet (MSDS) for storage
specifications (including temperature requirements) as well as special handling information.
Determine the potential hazards and use appropriate safety precautions with new material or
process.
4. Know the location of emergency laboratory equipment including fire alarms, fire extinguishers,
emergency eyewash, and shower stations.
Also, be aware of emergency response
procedures.
5. Know the location of chemical spill kits or procedures in case of an incident. Spills are to be
cleaned up immediately according to the guidelines in Section Xa of this CHP. Custodial staff
are not responsible for cleaning unknown powders or chemical spills.
6. Avoid distracting or startling other workers when handling hazardous chemicals or operating
equipment. Horseplay, practical jokes or other inappropriate and unprofessional behavior in the
laboratory setting is forbidden.
7. Always use equipment and hazardous chemicals for their intended purposes.
8. Do NOT remove chemicals from the lab or storage area for personal use.
9. Always be alert and call attention to potential harmful conditions and resolve the situation(s) as
quickly as possible.
10. Inspect equipment (including fume hoods, gloves, goggles, etc.) for damage or review
inspection labels before handling a hazardous chemical.
11. Avoid tasting or smelling hazardous chemicals.

B.

Individual Health and Hygiene Practices
1. Avoid direct contact with hazardous materials. All laboratory employees, students, and visitors
must wear or use additional personal protective equipment (PPE) as appropriate and needed.
Appendices 3 and 3a provides guidelines for the appropriate PPE for various operations and
information is available with respect to PPE (3, 4).
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2. Eating, drinking, smoking and the application of cosmetics are strictly prohibited in areas where
hazardous chemicals are used.
3. Do NOT store food intended for human consumption in the same refrigerator with chemical,
biohazard, or radioactive materials.
4. Hands should be washed frequently throughout the day, before leaving the lab, after contact
with any hazardous material, and before eating/drinking.
5. Loose hair and clothing must be confined. Shoes are to be worn at all times in the laboratory.
Closed toe shoes must be worn in laboratories where hazardous materials will be handled.
6. Do NOT mouth pipette
7. Pregnant workers or students should inform the laboratory supervisor of their pregnancy. The
laboratory supervisor can provide the pregnant woman with information about the hazardous
materials that will be encountered during the course of the laboratory work. The decision about
whether or not to continue to work in the lab or remain in a laboratory based teaching course is
made by the worker or student and her physician.
8. No one shall work in the laboratory while under the influence of alcohol or drugs.

C.

Laboratory Maintenance
1. Laboratory areas shall be kept clean and uncluttered. This will help prevent spills, breakage,
injuries, unnecessary contact with chemicals, and accidents.
2. Access to all exits, aisles, safety showers, eyewash fountains, and fire extinguishers shall not
be obstructed in any way with equipment, furniture, supplies, etc. that would prevent use.
3. Maintain an unobstructed clearance of 30" for circuit breaker panels.
4. All laboratory supervisors (or his/her designates) are responsible for cleaning the laboratory
benches and/or table surfaces. The custodial staff will be responsible for routine cleaning of
the floors (does not include chemical spills) and chalkboards as well as emptying regular waste
containers. The custodial staff will be not responsible for cleaning unknown chemicals that
might be present on the benches and/or table surfaces.
5. Keep the floor clean and free of slip hazards by reasonable cleaning.
6. Do NOT place hazardous materials or broken glass into the regular waste containers. The
custodial staff is not responsible for the disposal of hazardous materials or broken glass from
these regular waste containers.
7. Designate a separate waste container for non-contaminated glass. Do NOT place hazardous
materials into the broken glass container.
8. Wear cut resistant gloves to handle a broken glass.
9. Any other sharps or needles must be placed into a specific and labeled container.
10. Do NOT place paper, plastic, or miscellaneous waste into the broken glass or sharps waste
containers.
11. Make certain that all appropriate utility services (e.g. water, electricity, gas) or appropriate
equipment (circulating pumps, vacuum systems, portable air conditions, etc.) are shut down at
the end of daily operations. If continuous or overnight use is needed, see below.

D.

Unattended Operations / Working Unaccompanied
1. For laboratory operations carried out continuously or overnight, it is essential to plan for
interruptions in utility services such as electricity, water and gas. Plans must be made to avoid
hazards in case of failure. If necessary, arrangements for routine inspection of the operation
are to be made.
2. In all cases of unattended experiments, leave the laboratory lights on and post an appropriate
sign on the door. The identity of the materials being used, hazard labels, correct action to take
in case of emergency, and the phone number of a contact person should be included.
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3. Avoid working alone whenever possible. When working with materials or equipment that
present a significant hazard, a second person must be present who can assist in case of an
emergency.
4. Make the laboratory supervisor aware when unattended operations or working unaccompanied
will occur.
E.

Hazardous Material Handling / Labeling / Transportation
Handling
1. Obtain information on proper handling of hazardous chemicals prior to the use of the chemical.
2. Chemicals used in the laboratory must be appropriate for the laboratory's ventilation system.
Do NOT use extremely hazardous materials on open laboratory benches. A few examples
would include irritants such as ammonia, carcinogenic materials, asphyxiants, etc.
3. Chemicals should be transferred from one container to another with care. Place labels on the
new container with the chemical name and hazard warnings. Containers that hold more than
five gallons of a flammable material must be grounded when transferring the liquid.
4. Always add concentrated acid/base to water. Never add water to concentrated acid/base. A
list of all common laboratory corrosives can be found in Appendix 4.
5. Consider any chemical solution or mixture toxic according to the most toxic component.
6. Consider materials of unspecified toxicity to be toxic.
7. Do NOT use perchloric acid in the College of Arts and Sciences at Eastern Kentucky University
laboratories since no fume hoods are currently designed for perchloric acid use.
When perchloric acid is heated above ambient temperature, vapors may condense in the
exhaust system to form explosive perchlorates. Specially designed fume hoods with dedicated
exhausts and a water wash-down system are used for such perchloric acid applications.
A list of common shock sensitive and explosive chemicals that might be found in the laboratory
is found in Appendix 5. Special care should be used for these types of materials.
8. The following apply to novel materials developed in synthetic laboratories:
a. If the composition of a chemical is known, which is generated exclusively for use
by the laboratory supervisor, the laboratory supervisor must determine if the
chemical is hazardous. An assessment can be done through a literature search for
similar substances. If the chemical is established to be hazardous, the laboratory
supervisor must provide training to protect employees.
b. If a chemical generated is a product or a by-product whose composition is
unknown, the laboratory supervisor must assume the substance is hazardous and
must comply with the practices of the CHP.
c.

The laboratory supervisor must prepare an appropriate MSDS in accordance with
the OSHA Hazard Communication Standard if a generated chemical is to be sold
or used outside of the laboratory

9. The Laboratory Standard requires that laboratory supervisors identify operations that pose a
sufficient hazardous and will warrant prior approval before implementation by an employee.
(See the following section, Section VI, of this CHP for additional information).
Labeling
1. All containers must be labeled. All labels must be legible and in English. The label should
include the chemical/product name, date prepared, received, or opened, name of the user, and
hazard information. The National Fire Protection Association (NFPA) label is used to provide
this information in the College of Arts and Sciences. See Appendix 6 for an explanation of the
NFPA label and Appendix 6a for a list of common chemicals and their respective NFPA
diamond hazard ratings. Contact the CSO or Chemical Storage Facility Manager for additional
information.
EKU CHP 2011 - 2012
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2. Labels on incoming containers must not be removed or defaced.
3. Replace damaged or semi-attached labels.
4. Materials available to the general public acquired over-the-counter are exempt from labeling
requirements as long as appropriate labels are present from the manufacturer.
5. For transferred products or prepared solutions, the user must label each chemical container
with the chemical name and hazard warning (refer to the MSDS(s) for hazard warnings when
necessary).
6. If multiple small containers of solutions, mixtures, etc. are prepared, the following alternative
labeling methods may be used:
d. Legend Method


Containers will be labeled with abbreviated chemical name(s) and hazard
warning(s).



A key to the abbreviations with the complete chemical names will be provided in a
clearly visible location

 Document that employees have been properly trained with the labeling system.
e. Box or Tray Method


Place the multiple containers in a box or tray



Label the individual containers with appropriate abbreviation(s) and the box/tray with
the complete chemical name(s), hazard warning(s), and related abbreviation(s).



If containers are removed from the box/tray, the individual containers must be
labeled with the complete chemical name(s) and hazard warning(s) or returned to
the box/tray immediately after use.



Document that employees have been properly trained with the labeling system.

7. All substances that can form explosive peroxides and other chemicals that may become
unstable over time (e.g. picric acid, ethers) must be dated when received and opened. These
materials should be used promptly and disposed of appropriately. Contact the Chemical
Storage Facility Manager for assistance. A list of peroxide-forming substances can be found in
Appendix 7.
8. Stationary process containers such as tanks may be identified with signs, placards, process
sheets, batch tickets or other written materials instead of actually affixing labels to process
containers. The sign or placard must convey the same information that a label would and be
visible to employees at any time.
Transporting Chemicals between labs
1. Always use plastic-coated bottles or bottle carriers for transporting chemicals housed in regular
glass containers. Caps should be closed securely.
2. When transporting chemicals on a cart, use a cart that is suitable for the load and one that has
high edges to contain leaks or spills.
3. When possible, transport chemicals in freight elevators to avoid the possibility of exposing
people on passenger elevators.
F.

Hazardous Material Storage
1. Information on proper storage of hazardous chemicals presented from MSDSs should be made
available to all laboratory employees prior to the storage of the chemical.
2. When ordering materials, purchase only the minimum amount to sustain operations.
3. Check the integrity of containers. If they are found to be damaged or leaking, transfer material
to an acceptable container with appropriate labels or call the CSF Manger for assistance.
4. Store chemicals based on compatibility, not simply by alphabetical arrangement. Oxidizers
must be separated from organics, air/water reactive chemicals must be kept dry and cyanides
should be stored away from acids. See Appendix 1 for detailed definitions and Appendix 8 for
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examples of common incompatible chemicals. More information on chemical compatibility is
available. (5, 6)
5. Do NOT store chemical containers on high shelves. Large containers should be stored no
more than two feet (sixty centimeters) above the floor level.
6. Keep the storage of chemicals at the lab bench or other work areas to a minimum.
7. Do NOT use hoods for long-term storage of chemicals.
8. Store volatile toxic substances in cabinets designed for this purpose. When volatiles must be
stored in a cooled atmosphere, flammable refrigerators or similar specially designed equipment
must be used.
9. Ensure that chemicals are stored at appropriate temperature; reference the MSDS or container
labels.
10. Laboratory refrigerators needed to store or cool flammable liquids will be in compliance with
NFPA 45 - Fire Protection for Laboratories Using Chemicals, section 9.2.2.2 and A.9.2.2.2.
Self-defrosting refrigerators, either modified or unmodified, will not be used for storing or
cooling flammable liquids. General-purpose refrigerators are not to be used for the storage of
flammable or reactive liquids or solids. They shall be labeled "Not for Storage of Flammable or
Reactive Liquids or Solids." Refrigerators used for storage of chemicals must not be used to
store food, beverages or cosmetics. They shall be labeled "Not for Storage of Food, Beverages
or Cosmetics." Example signs are available in Appendix 14.
11. Substances with an NFPA flammability rating of 3 or 4 must be stored in approved flammables
cabinets. No more than 500 mL (total) of flammable material should be on a bench or table
surface at any given time.
G.

Pressurized Gas Cylinders
Special consideration should be taken for materials stored under pressure. Cylinders pose
significant physical and/or health hazards, depending on the nature of the material in the cylinder.
1. Secure cylinders with suitable straps, chains, racks, or stands to support the cylinders against
an immovable object (e.g. bench, wall, etc.) in an upright position at all times.
2. Do NOT allow cylinders to fall or lean against each other.
3. Stored cylinders must be in well-ventilated approved gas cylinder storage areas with their
protective caps fastened. If protective caps are fastened, then multiple cylinders can be safely
gang-secured (secured in groups).
4. Store cylinders with other compatible cylinders.
together.

Do not store flammables and oxidizers

5. Do NOT store cylinders in or near heat or high traffic areas.
6. Do NOT store empty and full cylinders together.
7. In-use cylinders with regulators must be individually secured.
8. Appropriate regulators, gauges, and fittings that are material compatible with the particular gas
must be used.
9. When moving a cylinder, using appropriate handcarts.
10. When moving a cylinder, make sure the protective cap is fastened to protect to stem.
11. Extremely toxic gases (e.g. hydrogen sulfide, chlorine, arsine) should not be moved through
regular exit corridors, particularly during business hours.
12. Toxic, corrosive, and reactive gases must be used and stored according to the specific
handling and/or storage requirements of the particular gas (e.g. lab hood or gas cabinet
specific to gas).
13. Always consider cylinders as full and handle them with corresponding care.
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14. Never allow a cylinder to completely empty.
contaminants out.
H.

A slight pressure in the cylinder will keep

Cryogens
Cryogens are cold substances (gases, solids and liquids at or below -100° F). Cryogenic liquids
commonly found in laboratories include nitrogen (N2), helium (He), argon (Ar), hydrogen (H),
methane and carbon dioxide (CO2). Contact (even brief) with liquefied gases at extremely low
temperatures can cause severe burns. Additionally, hazards could also associated with an
increase in pressure leading to explosions or implosions, toxicity, and asphyxiation. These low
temperatures can also make many materials brittle. See Appendix 11 for more details on
cryogenic materials and associated hazards.
Personnel who are responsible for any cryogenic equipment must conduct a safety review prior to
the dispensing of cryogenic materials and/or the use of the equipment that utilize these materials.
Cryogenic Safety Key Elements:
1. Always wear safety glasses with side shields or goggles when handling. If there is a chance of
a splash or spray, a full-face protection shield, an impervious apron or coat, cuffless trousers,
and high side shoes should be worn. Watches, rings, and other jewelry should not be worn.
2. Appropriate gloves should be worn when handling. Gloves should be impervious and
sufficiently large to be readily thrown off should a cryogen spill occur. Potholders may be used
for specific and appropriate applications.
3. These liquefied gases have the potential to condense oxygen from the air, create an oxygen
rich atmosphere and increase potential for fire if flammable or combustible materials and a
source of ignition are present. Mixtures of gases or fluids should be strictly controlled to
prevent formation of flammable or explosive mixtures.
4. Containers and systems containing cryogens should have pressure relief mechanisms.
5. Containers and systems should be capable of withstanding extreme cold without becoming
brittle.
6. Since glass ampoules can explode when removed from cryogenic storage if not sealed
properly, storage of toxic or infectious agents should be placed in plastic cryogenic storage
ampoules. Reheat cold sample containers slowly.
7. Equipment should be kept clean, especially when working with liquid or gaseous oxygen.
Cryogens Manager:
If a Department houses large storage tanks of cryogenic materials used for dispensing smaller
volumes for various purposes, the Department Chair should appoint a person as Cryogen
Manager. This assigned person will have the following duties:
1. Training faculty and students on the safe use, handling, and dispensing of cryogenic materials.
All users should receive proper training regarding safe practices of cryogenic materials before
they are allowed to individually use a large storage tank. The cryogens manager will also
maintain records of this training.
2. Maintaining appropriate Personal Protective Equipment (PPE) as outlined in Appendix 3a
(listed under “Temperature extremes”). One must ensure these items are available at all times
and being used. Ensure students and faculty are using the appropriate containers (dewars)
and keeping inventory of available containers for a department, as well as ordering new
equipment as needed.
3. Monitor and track cryogenic material usage. This could be as simple as a log sheet in close
proximity to the large storage tank.
4. Inform the Chemical Storage Facility Manager when the large storage tank is empty and needs
to be replaced.
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5. Create a yearly summary report and distribute to departments, chemical storage, and/or other
necessary personnel.
6. Ensure that other departmental equipment / instrumentation requiring cryogenic materials,
mandated by the Department Chair, is appropriately handled.
7. Consult with the Department Chair to identify auxiliary personnel to appropriately handle
specific duties requiring cryogens on a permanent or temporary basis (e.g. Cryogen Manager
is away from campus).
I.

Mercury
The presence of mercury in a laboratory, while not desirable, may be necessary for specific
applications. Breaking a mercury thermometer is the most common type of mercury spill. Each
laboratory supervisor should evaluate whether the use of mercury is absolutely necessary or
consider if alternative safe solutions are possible.
Safe Solutions:
1. Stand-alone Hg-thermometer: Replace with chemical-based thermometers or electronic
temperature sensors for most uses, and expansion or aneroid devices in high temperature
ovens. Mercury thermometers can be the single most common HazMat emergency response
incident.
2. Hg-filled manometers: Replace mercury with phthalate or another suitable liquid
3. Hg-filled McLeod gauges: Replace with electronic version
4. Hg-filled bubblers: Replace with a safer device such as check valves or mineral oil bubblers
Requests for mercury or mercury containing compounds will occur with a Request for Mercury /
Mercury Compounds (Form CS1). If the decision to use mercury in the laboratory is made, training
to ensure the safe handling and storage of mercury (including the procedures for cleaning up
mercury spills provided below) is required for those that will use the metal. This training needs to
be documented with the Mercury / Mercury Compound Training (Form CS2) and is the
responsibility of the laboratory supervisor. This training must be completed prior to any use of
mercury. The laboratory supervisor is responsible for maintaining records of this training.
Mercury Spill Procedures (7):
While a set of general chemical procedures exist in Section X of the CHP, a specific set of steps for
the clean-up of mercury is provided below given the unique nature of the material (Procedure
adapted from the Environmental Protection Agency (EPA): ‘Mercury Releases and Spills’:
http://www.epa.gov/hg/spills/).
The laboratory supervisor who requested the mercury and provided training for the workers
is the person responsible for appropriate response to a mercury spill. The supervisor
should also fill out the incident report (Form CS7).
SMALL MERCURY SPILL (i.e. thermometers)
 Have everyone else leave the lab; don't let anyone walk through the mercury on the way out.
Open all windows and doors to the outside; shut all doors to other parts of the lab.
 DO NOT allow personnel unfamiliar with the mercury spill procedure to help you clean up the
spill.
 Mercury can be cleaned up easily from the following surfaces: wood, linoleum, tile and any
similarly smooth surfaces.
 A lab should be clear of on any textiles on the floor or furniture. If a spill does occur on any
absorbent surfaces, specifically clothing, these contaminated items should be thrown away in
accordance with the disposal means outlined below. Only cut and remove the affected portion of
the contaminated carpet for disposal (if applicable).
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Clean-up Instructions (small mercury spill)

ITEMS NEEDED FOR CLEAN-UP
1. Ziplock-type bags (4 to 5)
2. Trash bags (2 to 6 mils thick)
3. Rubber, nitrile or latex gloves
4. Paper towels
5. Cardboard or ‘squeegee’
6. Eyedropper
7. Duct tape, or shaving cream
and small paint brush
8. Flashlight
9. Powdered sulfur (optional)

1. Put on rubber, nitrile or latex gloves.
2. If there are any broken pieces of glass or sharp
objects, pick them up with care. Place all broken
objects on a paper towel. Fold the paper towel and
place in a zip lock bag. Secure the bag and label it
accordingly. Contact the EKU Environmental &
Health Safety (E&HS) Office to assist in the proper
disposal.
3. Locate visible mercury beads. Use cardboard or
‘squeegee’ to gather mercury beads. Use slow
sweeping motions to keep mercury from becoming uncontrollable. Take a flashlight, hold it at a
low angle close to the floor in a darkened room and look for additional glistening beads of
mercury sticking to the surface or small cracked areas of the surface. Note: Mercury can move
surprising distances on hard-flat surfaces, so be sure to inspect the entire room when
"searching."
4. Use the eyedropper to collect or draw up the mercury beads. Slowly and carefully squeeze
mercury onto a damp paper towel. Place the paper towel in a zip lock bag and secure. Make
sure to label the bag as directed by your local health or fire department.
5. After you remove larger beads, put shaving cream on top of small paintbrush and gently "dot"
the affected area to pick up smaller hard-to-see beads. Alternatively, use duct tape to collect
smaller hard-to-see beads. Place the paintbrush or duct tape in a zip lock bag and secure.
Make sure to label the bag as directed by your local health or fire department.
6. OPTIONAL STEP: It is OPTIONAL to use commercially available powdered sulfur to absorb
the beads that are too small to see. The sulfur does two things: i) it makes the mercury easier
to see since there may be a color change from yellow to brown and ii) it binds the mercury so
that it can be easily removed and suppresses the vapor of any missing mercury. The mercury
vapor absorbent can be found in commercially available mercury spill kits.
Note: When using powdered sulfur, do not breathe in the powder as it can be moderately toxic.
Additionally, users should read and understand product information before use.
7. Request the services of the EH&S Office which has monitoring equipment to screen for
mercury vapors. Place all materials used with the cleanup, including gloves, in a trash bag.
Place all mercury beads and objects into the trash bag. Secure the bag and label it
accordingly. The EH&S Office can assist with proper disposal.
8. Contact your local health department, municipal waste authority or your local fire department
for proper disposal in accordance with local, state and federal laws.
9. Remember to keep the area well ventilated to the outside (i.e., windows open and fans in
exterior windows running) for at least 24 hours after your successful cleanup. Keep personnel
out of cleanup area. If sickness occurs, seek medical attention immediately. For additional
information on health effects from elemental mercury and associated vapors, consult the
Agency for Toxic Substances and Disease Registry (ATSDR) Mercury Fact Sheet.
LARGE MERCURY SPILL
(Greater than Thermometer but Less than Two Tablespoons or One Pound)
Cleanup Instructions (large mercury spill)
CALL EKU Director of Environmental Health and Safety through EKU Police Dispatch: 622-1111
1.
2.
3.
4.
5.

Have everyone else leave the area; don't let anyone walk through the mercury on the way out.
Open all windows and doors to the outside.
Turn down the temperature.
Shut all doors to other parts of the house, and leave the area.
DO NOT attempt vacuum.

EXCESSIVE MERCURY SPILL
(More than Two Tablespoons or One Pound)
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Cleanup Instructions (excessive mercury spill)
CALL EKU Director of Environmental Health and Safety through EKU Police Dispatch: 622-1111
Any time one pound or more of mercury is released to the environment, it is mandatory to call the
National Response Center (NRC). The NRC hotline operates 24 hours a day, 7 days a week. Call
(800) 424-8802. Note that because mercury is very dense, only two tablespoons of mercury weigh
about one pound.
J.

Laser Radiation Safety
A laser (acronym: Light Amplified by the Stimulated Emission of Radiation) is any device producing
an intense, coherent, directional beam of light by stimulating electronic or molecular transitions to
lower energy levels. The following guidelines were developed from the American National Standard
Institute's Standard For The Safe Use of Lasers (ANSI z136.l-2000), which is the laser industry's
standard for all persons who operate Class II, Class III, or Class IV laser products. The following
are Laser Product Classifications:
Class I Laser Product:

Poses no threat of biological damage.

Class II Laser Product:

Output can cause biological damage if the beam is stared into for long
periods of time.

Class IIIa Laser Product: Output can cause biological damage to the eyes if the beam is collected
by an optical instrument and directed into the eye.
Class IIIb Laser Product: Can cause biological damage to the eyes if viewed briefly.
Class IV Laser Product:

Direct viewing and specular as well as diffuse reflections can cause
biological damage to the eyes or skin.

Laser Manager
For departments that have Class IIIa or higher lasers, the department chair should appoint a laser
manager. This person is responsible for:
1. The immediate supervision of lasers in the laboratory.
2. Providing, implementing, and enforcing the safety recommendations and requirements
prescribed in this program.
3. Placing appropriate warning signs for each laboratory and while lasers are in operation. Each
entrance must be posted with a danger sign in accordance with ANSI Z136.1-1993.
4. Classifying and labeling all of their lasers.
5. Ensuring that laser laboratories and other controlled areas are designed so that personnel can
enter and leave under emergency conditions.
6. Completing a Laser Registry Form (CS3, Appendix 14) and sending it to the Department Chair.
7. Training all students / employees who work with and around Class 2a, 2, 3a, 3b, and 4 lasers
in the safe use of lasers. This training has to be documented and accessible.
8. Maintaining records of any laser training.
9. Registering for the Medical Surveillance program for users of Class 3b and Class 4 lasers.
10. Notifying the RSO immediately in the event of an exposure to a Class 3b or Class 4 laser.
Laser Operators
Faculty, staff, or students who plan on using a laser in a specific teaching or research laboratory,
must do the following:
1. Request laser safety and operating training from the Principal Laser Manager. This training
has to be documented and accessible.
2. Read all the safety and instructions found in the operator manual for a specific type of laser
equipment.
3. Following appropriate alignment and standard operating procedures while operating a laser.
4. Keeping the Principal Laser Manager fully informed of any departure from established safety
procedures. This includes notification of an exposure incident.
General Laser Safety Recommendations and Requirements
1. Eye Protection: Principal Investigators or staff who operate or supervise the operation of a
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laser are responsible for determining the need for laser eye protection for a particular laser. If
required, the supervisor for staff and visitors to the area will provide eye protection. The booklet
"Guide for Selection of Laser Eye Protection” produced by the Laser Institute of America may
provide assistance in eyewear selection. Check with your Principal Investigator or EH&S for a
copy.
2. The minimum laser radiant energy or laser power level required for the application should
always be used.
3. Beam Control: To minimize direct eye exposure, observe these precautions:
a. Do not intentionally look directly into the laser beam or at a specular reflection, regardless
of its power.
b. Terminate the beam path at the end of its useful path.
c. Locate the beam path at a point other than eye level when standing or when sitting at a
desk.
d. Orient the laser so that the beam is not directed toward entry doors or aisles.
e. Minimize specular reflections.
f. Securely mount the laser system on a stable platform to maintain the beam in a fixed
position during operation and limit beam traverse during adjustments.
g. Confine primary beams and dangerous reflections to the optical table.
h. Clearly identify beam paths and ensure that they do not cross populated areas or traffic
paths.
i. When the beam path is not totally enclosed, locate the laser system so that the beam will
be outside the normal eye-level range, which is between 1.2 to 2 meters from the floor. A
beam path that exits from a controlled area must be enclosed where the beam irradiance
exceeds the Maximum Permissible Exposure (MPE).
Controlling Associated Hazards
Many chemical and physical hazards other than laser radiation can be found in the laser area that
must also be adequately controlled.
1. Electrical Equipment And Systems
a. Always be aware of the high risk of injury and fire in laser operations because of the
presence of electrical power sources.
b. The installation, operation, and maintenance of electrical equipment and systems must
conform to the standards stated in the National Electric Code (NFPA 70). Contact Facilities
Division for assistance.
2. Lighting
a. Adequate lighting is necessary in controlled areas.
b. If lights are extinguished during laser operation, provide control switches in convenient
locations or install a radio-controlled switch.
c. Luminescent strips should be used to identify table and equipment corners, switch
locations, aisles, etc.
d. When ambient light is not sufficient for safe egress from a laser area during an electrical
power failure, install emergency lighting.
3. Ionizing and Non-ionizing Radiation
a. A laser operation may involve ionizing radiation that originates from the presence of
radioactive materials or the use of electrical power in excess of 15kV.
b. If radioactive material is present in the laser system, "CAUTION RADIOACTIVE
MATERIAL" sign must be prominently displayed. If X-rays are generated a "CAUTION-XRAYS" sign must be prominently displayed.
c. Microwave and radio frequency (RF) fields may be generated by laser systems or support
equipment.
4. Hazardous Materials
a. Bring into the laser area only those hazardous materials that are needed for the operation.
b. All hazardous materials must be properly used, stored and controlled. Consult Material
Safety Data Sheets.
c. Do not allow laser beams and strong reflections to impinge on combustible materials,
explosives, highly flammable liquids or gases or substances that decompose into highly
toxic products under elevated temperatures, without providing adequate controls.
d. Conduct or sponsor tests that establish the effects of beam interactions with hazardous
materials. Test results can be used to determine safe parameters for laser operation.
5. Dyes and Solutions
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a. Dye lasers normally use a lasing medium composed of a complex fluorescent organic dye
dissolved in an organic solvent. These dyes vary greatly in toxicity, mutagenicity, and
potential carcinogenicity.
b. All dyes must be treated as hazardous chemicals. Most solvents suitable for dye solutions
are flammable and toxic by inhalation and/or skin absorption.
c. Obtain Material Safety Data Sheets for all dyes and solvents. Use and store all dyes and
solvents in accordance with the Materials Safety Data Sheets.
d. Prepare and handle dye-solutions inside a chemical fume hood.
e. Wear appropriate PPE (e.g. lab coat, eye protection and gloves).
f. Pressure-test all dye laser components before using dye solutions. Pay particular attention
to tubing connections.
g. Install spill pans under pumps and reservoirs.
h. Be alert to contaminated parts.
i. Keep dye-mixing areas clean.
K.

Radioactive Materials
Eastern Kentucky University terminated its radioactive materials license in 2011.
quantities of radioactive materials cannot be used at EKU.

Licensed

EKU does have x-ray generating tubes as part of two analytical instruments: the x-ray
fluorescence spectrometer (Chemistry Department) and the x-ray diffraction spectrometer
(geology).
L.

Hazardous Material Disposal – General Guidelines
1. Information on proper disposal of hazardous chemicals presented from MSDSs should be
made available to all laboratory employees prior to discarding the chemical.
2. A guide to materials that may be disposed of in laboratory drains is found in the College of Arts
and Sciences Chemical Waste Handling Guide
(www.cas.eku.edu/CSF/docs/Chem_waste_handling.pdf). No water-insoluble materials should be
disposed of in laboratory drains.
3. All hazardous waste must be placed into appropriate containers and labeled clearly with the
identity of the waste(s), the approximate amount of each material; the dates when wastes were
added to the container, and the name of the person who added the waste. Each container
must be clearly marked with the words “Hazardous Waste” at the top of each label. An
example label that can be used is found in Appendix 9.
4. Segregate waste by type. Mixing of waste material must be avoided because this complicates
disposal and creates a potentially dangerous condition. Contact the Chemical Storage Facility
Manager for information before creating waste.
5. Chlorinated solvents must be separated from non-chlorinated solvents in waste containers.
6. Special care should be taken when disposing of compounds that are shock sensitive or
explosive. See list of compounds in Appendices 5 and 7.
7. All sharp objects, needles and glass must be disposed of in an approved labeled container
(see Section Vc). Glass objects and other potentially sharp objects shall not be disposed of in
regular waste containers. These types of materials in regular waste will significantly increase
the risk of injury to the custodial staff. Containers must not be overfilled and must be labeled
and sealed for proper handling and disposal.
8. Bio-hazardous waste must be placed into a container that is appropriately marked for such
waste.
9. All waste containers that are rejected by the University Safety and Health office for pickup will
be returned to the responsible faculty member. Departments will be responsible for the
cost of characterization and disposal of unmarked hazardous waste.
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M.

Laboratory Check-out and Check-in
Laboratories vacated by University personnel must not contain abandoned equipment,
chemicals, biological specimens, biological waste, sharps, or any hazardous waste materials.
Personnel leaving a laboratory space must clean out the area and make arrangements for
proper waste disposal. The supervisor of the lab must request an inspection from the chemical
safety officer, who will fill out the Laboratory Clearance Checklist (Form CS5). Personnel who
are re-occupying the space must also perform a move-in check on the same form filled out by
departing personnel to ensure that there are no hazardous materials. These forms will be
maintained by the CSO.

General Principles
1. The policy applies to all laboratories and auxiliary spaces serving laboratories. The checkout
must be performed anytime a laboratory supervisor vacates lab space.
2. All hazardous chemical and biological materials, biological specimens, sharps and other
wastes must be removed and disposed of properly.
3. All laboratory equipment must be cleaned of all chemical or biological residues. Movable items
must then be removed from the location and appropriately placed back into service, stored in
another location, or marked for surplus (see Form CS5 Equipment Release Checklist).
4. Items that have been marked for surplus should not be placed in the hallway or stairwell while
waiting for a Facility Services pick-up. The Fire Marshall has the ability to shutdown entire
facilities / buildings if items are found in these locations until the items are removed. Keep
these items in the existing location or move them to a separate storage space and direct
Facility Services to those locations for pick-up.
5. The supervisor who is moving into a laboratory must also fill out a checklist indicating that
he/she has thoroughly checked the lab and that there is no hazardous or unidentified material
or equipment left in the lab. Once a supervisor has signed off on this checklist, material found
in the lab after that time will be the responsibility of the new supervisor.
VI.

Provisions for Particularly Hazardous Substances

The laboratory supervisor must make provisions for additional employee protection for work with
particularly hazardous substances. These include select carcinogens, reproductive toxins and substances
which have a high degree of acute toxicity. The Chemical Safety Committee can provide information about
these substances. The following provisions must be included:
1.
2.
3.
4.

Establishment of a designated area;
Use of containment devices such as fume hoods or glove boxes;
Procedures for safe removal of contaminated waste; and
Decontamination procedures.

In addition to the general safety guidelines mentioned in the first section and throughout the Plan,
special precautions are needed when handling genotoxins, reproductive toxins and chemicals with a high
degree of acute toxicity. Minimum guidelines that should be followed are listed below. The lab supervisor
should ensure that these and other precautions designed to minimize risk of exposure to these substances
are taken.


Quantities of these chemicals used and stored in the laboratory must be minimized, as should
their concentrations in solution or mixtures.



Work with genotoxins, reproductive toxins and acutely toxic chemicals must be performed
within a certified functioning fume hood, biological safety cabinet, ventilated glove box, sealed
system, or other system designed to minimize exposure to these substances. (The exhaust air
from the ventilation systems may require scrubbing, or other treatment, before being released
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into the atmosphere.) In all cases, work with these types of chemicals must be done in such a
manner that the OSHA permissible exposure limits or similar standards are not exceeded.

VII.



Compressed gas cylinders which contain acutely toxic chemicals such as arsine, chlorine, and
nitrogen dioxide must be kept in well-ventilated areas.



The ventilation efficiency of the designated fume hood, glove box or gas cabinet, and the
operational effectiveness of mechanical and electrical equipment used to contain or manipulate
these special substances should be evaluated periodically by the University Environmental
Health and Safety Office at regular intervals.



Each laboratory utilizing these substances must designate an area for this purpose and must
sign or mark this area with an appropriate hazard warning. The designated area may be an
entire laboratory (bio-safety level three or four require that the ENTIRE laboratory be
designated), an area of the laboratory or a device such as a fume hood or glove box. The
designated area should be marked with a DANGER, specific agent, AUTHORIZED
PERSONNEL ONLY or comparable warning sign.



All laboratory workers who work in a laboratory which has an area designated for use with
genotoxins, reproductive toxins, and acutely toxic chemicals must be trained about the
deleterious effects of these substances as well as signs and symptoms regarding exposure to
these substances, whether or not they actually work with the substance themselves. Training
to ensure the safe handling and storage of these substances is required for those who use
these materials. This training is the responsibility of the laboratory supervisor and must be
done prior to the use of any of these materials.



Laboratory workers working with these chemicals must have access to appropriate protective
equipment and clothing and must be trained on how to properly utilize the safety equipment.



Detection equipment may be required in laboratories where chemicals (especially poisonous
gases) with a high degree of acute toxicity are utilized.



The designated working area must be thoroughly and appropriately decontaminated and
cleaned at regular intervals determined by the laboratory supervisor. The interval may be as
short as one day or as long as six months depending upon the frequency of usage and level of
hazard.



Special precautions to avoid release and exposure to highly toxic chemicals, genotoxins and
reproductive toxins must be utilized. For instance, volatile substances should be kept cool and
contained; gases should have properly functioning valves, check valves, regulators,
containment which can withstand pressure buildup, and appropriate piping; and dispersive
solids should be kept in closed containers, used in places with minimum air currents, and
appropriate contact materials should be used to avoid static charging.

Prior Approval

The responsibility for requesting approval for the acquisition and use of toxic chemical agents rests with
the laboratory supervisor. Some materials, including toxic compressed gases and certain recombinant
DNA and biohazards, require prior internal or external approval at various levels. The laboratory
supervisor should contact the Chemical Safety Officer and Chemical Storage Facility Manager
regarding the approval process for use of highly hazardous materials or operations.
The Department of Homeland Security has issued a regulation entitled "Chemical Facilities AntiTerrorism Standards" (CFATS). This rule applies to all entities that possess certain hazardous
chemicals and is intended to prevent the intentional misuse of these chemicals. The regulation
requires subject facilities to estimate the types and quantities of the chemicals, Chemicals of Interest
(COI), on hand, and, in some cases, to develop site security plans and measures, perform training and
drills, and maintain records. The list of COI can be found in Appendix 13.

EKU CHP 2011 - 2012

19

An approval form for certain materials may need to be processed before the purchase of these
materials occurs (Form CS10). If a laboratory already has a significant amount of a COI, then the
Chemical Storage Facility Manager needs to be notified.

VIII.
A.

Standard Laboratory Equipment
Laboratory Information and Signage
1. Laboratory employees must have ready access to MSDS.
2. A standardized laboratory sign that should be used for Eastern Kentucky University College of
Arts and Sciences laboratories is shown in Appendix 13. An electronic PowerPoint version of
the laboratory signage is available at www.chemicalsafety.eku.edu. These forms should be
filled out according to the instructions provided below, printed on yellow paper, and then affixed
to each laboratory door/entrance.
a. The top portion of the form should be filled in with appropriate symbols that pertain to
the conditions of the laboratory. Every form already includes the “No Food/Drink” and
“Eye Protection” symbol. Simply place the appropriate symbols in the provided boxes.
If more symbols are needed than boxes are present, then multiple forms should be
used.
b. Under the symbols, a section exists called “Necessary Information” to include any
special hazards/instructions. A statement is required in this section if more than 10
gallons or more of flammable liquid is present in a laboratory. Any information in this
section would be important to aid in emergency response personnel.
c.

The next section will illustrate what types of hazardous material exist in the laboratory
according to classification. Simply place the “Check-mark” symbol by the appropriate
classifications. Detailed definitions of the hazardous chemical classifications can be
found in Appendix 1.

d. The final information is the names and contact information (including office location
with phone numbers along with emergency phone numbers) for the laboratory
supervisor and two additional personnel associated with the lab. Additional information
in this section must be the room number, department contacts, and emergency 9-1-1.
e. An example of a laboratory sign filled out for a mock laboratory is provided in Appendix
13.
B.

Safety Showers / Eye Wash Stations
1. Safety showers and eye wash stations shall be available in or near all laboratories where
hazardous materials are in use.
2. Safety Showers. Safety showers provide an immediate water drench of an affected person.
The CSWG recommends the following American National Standards Institute (ANSI) standards
for location, design and maintenance of safety showers:
a. Showers shall be located within 25 feet of areas where chemicals with a pH of 2.0 or 12.5
are used.
b. Showers shall be located within 100 feet of areas where chemicals with a pH of > 2 and <
4 or 9 and < 12.5 are used.
c. The location of the shower should be clearly marked, well lighted and free from obstacles,
closed doorways or turns.
d. Water pressure for showers should be sufficient to provide a flow rate of at least 20 gallons
per minute for at least 15 minutes.
e. Showers should be inspected at least two times a year. The person doing the check
should fill out the information on the tag on the shower (Form CS12).
3. Eye Wash Facilities. Eye wash facilities should be within 25 feet or 10 seconds travel of
laboratories where injurious or corrosive chemicals are used or stored.
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b. Optimally, those affected must have both hands free to hold open the eye to ensure an
effective wash behind the lids. This means providing eye wash facilities that are operated
by a quick release system and simultaneously drench both eyes.
c. Eye wash facilities must provide the minimum of a 15 minute water supply at no less than
0.4 gallons per minute.
d. Eye wash facilities must not exceed 25 pounds per square inch (PSI).
e. Eye wash facilities need to be flushed out for five minutes at a time, once per week, by the
laboratory supervisor. The laboratory supervisor also maintains documentation of these
inspections (Form CS11). This will prevent buildup of materials or organisms that could
damage the eye if the eyewash were used for an emergency.
C.

Ventilation Controls
Ventilation controls are those controls intended to minimize employee exposure to hazardous
chemicals by removing air contaminants from the work site. There are two main types of ventilation
controls:
1. General (Dilution) Exhaust: a room or building-wide system that brings in air from outside and
ventilates within. Laboratory air must be continually replaced, preventing the increase of air
concentration of toxic substances during the workday. General exhaust systems are not
recommended for the use of most hazardous chemicals.
2. Local Exhaust: a ventilated, enclosed work area intended to capture, contain and exhaust
harmful or dangerous fumes, vapors and particulate matter generated by procedures
conducted with hazardous chemicals, e.g. fume hood.
To determine ventilation requirements, assess the MSDS. Some MSDS terminology, as listed
below, may indicate a need for special ventilation considerations beyond general exhaust
ventilation:
f.
g.
h.
i.

Use with adequate ventilation
Avoid vapor inhalation
Use in a fume hood
Provide local exhaust ventilation

Proper Use of Local Ventilation Systems: Once a local ventilation system is installed, it must be
used properly to be effective. For use of hazardous chemicals warranting local ventilation controls,
the following practices should be observed:
1. Conduct all operations that may generate air contaminants at or above the appropriate PEL or
TLV inside a fume hood.
All fume hoods at Eastern Kentucky University facilities should have face velocities between 80
and 150 fpm with the sash at a "working height" (approximately 14 inches). The position of the
sash when the hood is not being used is dependent on the building.
The University Environmental Health and Safety office conducts a fume hood inspection and
certification program for all fume hoods at the university. The CSO should be provided with a
copy of the hood inspection results. Results of the check should be posted on or very near the
hood (Form CS13).
All fume hoods should have spill protection lips (at the front of hood and for cup sinks located
in the hood).
Fume hoods with face velocities below 80 feet per minute must be marked with a sign
indicating that the hood may not be used for chemical manipulations. A work order to repair
these hoods should be processed as soon as possible.
2. Keep the slots in the hood baffle free of obstruction by apparatus or containers.
3. Keep all apparatus at least 6 inches back from the face of the hood. A stripe on the bench
surface is a good reminder. Large equipment should be elevated at least two inches off the
base of the fume hood, to allow for the passage of air underneath the apparatus.
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4. Do not put your head in the hood when contaminants are being generated.
5. Do not use the hood as a waste disposal mechanism.
6. Excessive storage of chemicals or any apparatus in the hood will impair the performance of the
chemical fume hood. Store flammable chemicals in an approved flammable storage safety
cabinet. Store corrosive chemicals in a corrosive storage cabinet.
7. Be sure the switch is in the "on" position whenever the hood is in use and test hood often for
airflow. Periodically check the airflow in the hood using a continuous monitoring device or
another source of visible air flow indicator (e.g. attaching a lightweight ribbon to the bottom of
the sash).
8. Minimize foot traffic past the face of the hood.
9. Do not remove hood sash or panels except when necessary for apparatus set-up; replace sash
or panels before operating.
10. Do not place electrical receptacles or other spark sources inside the hood when flammable
liquids or gases are present. No permanent electrical receptacles are permitted in the hood.
11. Use an appropriate safety shield/barricade if there is a chance of explosion or eruption.
12. If the hood sash is supposed to be partially closed for operation, the hood should be so labeled
and the appropriate closure point clearly indicated.
Proper use of Ductless Ventilation Systems: If any ductless, or portable fume hoods, which
employ filtration media, will be acquired and used instead of conventional local exhaust hoods,
contact the CSO and or Environmental Health and Safety office for consultation before acquisition.

IX.

Controlling Chemical Exposures

The Laboratory Standard requires the employer to determine and implement control measures to reduce
employee exposure to hazardous chemicals. Particular attention must be given to the control measures
for chemicals that are known to be extremely hazardous. There are three major routes of entry for a
chemical to enter the body: inhalation, absorption, and ingestion. The controls for prevention of these
various routes of entry include engineering controls, personal protective equipment and administrative
controls.
A.

Inhalation
Inhalation of chemicals is the most common route of entry a chemical can take to enter the body.
The best method for reducing inhalation risk is using a less hazardous material in place of a more
hazardous one. If substitution is not practical, engineering controls such as ventilation should be
used to lessen the chance of exposure. The use of properly functioning local exhaust ventilation
such as fume hoods, biological safety cabinets, and vented glove boxes is often required to
minimize exposure to hazardous chemicals. Dilution ventilation may be used to reduce exposure
to nonhazardous nuisance odors. For extremely toxic chemicals such as those classified as poison
gases by State or Federal agencies (e.g., arsine, phosgene) the use of closed systems, vented gas
cabinets, fail-safe scrubbing, detection or other stricter controls may be required.
If neither substitution nor engineering controls are practical, the use of personal protective
equipment, such as dust masks or respirators may be required to reduce inhalation exposures. If
laboratory employees wear respirators, requirements of the OSHA Respirator Standard (1910.134)
must be met and a written respirator program must be implemented.
In addition to the controls discussed above, the following general guidelines should be followed to
reduce the risk of exposure to hazardous chemicals:
- Minimize exposure time to hazardous materials
- Restrict access to an area where a hazardous chemical is used
- Maintain proper signs on lab doors to indicate special hazards within
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B.

Absorption
To reduce the risk of a chemical entering the body via skin and eye contact, engineering controls
include substitution and ventilation as described above in Section VIA. The more obvious means
of preventing skin and eye contact is by wearing personal protective equipment such as eye
protection, face shields, gloves, appropriate shoes, lab aprons, lab coats, and other protective
equipment as appropriate to the hazard. Since the chemical resistivity of the different types of
protective equipment varies significantly, the lab supervisor should consult references to be sure
that the protective equipment material is resistant to the chemical being used. Safety showers/eye
wash equipment is required where corrosive chemicals are used. Such equipment should be
prominently labeled and not obstructed.

C.

Ingestion
Ingestion of chemicals is the least common route of entry into the body. However, a laboratory
worker can easily ingest chemicals into the body via contaminated hands if they are not washed
prior to eating, smoking or sticking part of the hand into the mouth. Some controls for preventing
this route of exposure include engineering controls, such as isolating the hazardous substance so
minimal contact is required (e.g., use glove box), personal protective equipment such as gloves,
and administrative controls such as avoiding mouth pipetting, encouraging good personal hygiene
and designating a well-marked nonchemical area where eating, drinking and the application of
cosmetics is permitted.

X.

Emergency / Medical Practices

Planning for emergencies is an essential component of laboratory safety. Workers in labs should have
the knowledge necessary to assess their risks from a small spill or release of a chemical or a fire, if they
have received proper training. Generally, laboratory personnel should respond to emergencies
situations only if they are formally trained or certified to do so. Employees are expected to respond to
non-emergency situations. The most important aspect of this section is being able to differentiate
between an incidental situation and an emergency.
A. Emergency and Spill Response – Basic Steps
1. Releases of hazardous substances that pose a significant threat to health and safety or that,
by their very nature, require an emergency response regardless of the circumstances
surrounding the release or the mitigating factors are emergency situations. The following
definitions designate an Emergency Situation:
a. Situation is unclear to the person causing or discovering a spill;
b. Release requires evacuation of persons;
c. Release involves or poses a threat of fire, suspected fire, explosion or other imminent
danger; conditions that are Immediately Dangerous to Life and Health (IDLH); high levels
of exposure to toxic substances.
d. Person(s) in the work area is uncertain they can handle the severity of the hazard with
the personal protective equipment (PPE) and response equipment that has been
provided and/or the exposure limit could easily be exceeded.
2. Releases that do not pose significant safety or health hazards to person(s) in the immediate
vicinity or to the person(s) cleaning up the material and do not have the potential to become
emergencies within a short time frame are not emergency situations. The following situations
ARE NOT Emergency Situations:
a. Person causing or discovering the release understands the properties and can make an
informed decision as to the exposure level.
b. Lab supervisor and/or workers can appropriately clean release.
c. Materials are limited in quantity, exposure potential, or toxicity and present minor safety
or health hazards to persons in the immediate work area or those assigned to clean up
the activity.
d. Incidental releases of hazardous substances that are routinely cleaned up by the
laboratory supervisor (or his/her designate) need not be considered an emergency.
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3. Laboratory Fires
a. Small Localized Fires: Smother the fire with a fire-resistant material can put out fires
isolated in a chemical container. A person trained in the use of fire extinguishers can
extinguish slightly larger fires.
b. Emergency Situation Fires: If an employee judges that the fire or fire-related emergency
is too large to be handled without danger to the employee, then:
i. Alert personnel in the area and alert neighbors;
ii. Pull the fire alarm, or instruct another to do so;
iii. Confine the fire if it is possible to do so without endangering yourself.
iv. If the fire is in a fume hood, shut hood sash if possible.
v. Close doors to prevent spread of fire.
vi. Evacuate the building or hazardous area.
vii. Call 9-1-1 or other emergency response personnel from a safe location. Remain on
the line until all necessary information has been given to the responding
organization.
Actual fire emergency conditions may require that the previous actions be followed in a
different order, depending on the layout of the laboratory, time of day, the number of people
present and the location of the emergency relative to doors and alarm stations or telephones.
4. Laboratory Spills
a. Minor Spills: If the spill is less than one liter and the chemical involved is of low toxicity
and a low flammable hazard, lab personnel should clean up the spill of chemicals
immediately. The person cleaning up the spill should avoid contact with the hazardous
material.
i. Non-reactive Spills: Cover liquid spills with absorbent and scoop into a plastic
disposal bag. Sweep solid materials into a dustpan and place in a sealed container.
Contact the Chemical Storage Facility Manager for information on disposal.
ii. Reactive or Potentially Reactive Spills: Absorbent materials will be available in all
laboratories to absorb acidic, basic, or organic spills. Absorbent towels will also be
available. Wet mop dry substances to avoid spreading hazardous dust, provided it is
non-water reactive. If spilled chemical is a volatile solvent, transfer disposal bag to a
hood for containment. Contact the Chemical Storage Facility Manager for information
on disposal.
b. Emergency Situation Spills: If the spill is of high toxicity or flammability or you are unsure
of how to proceed or is more than one liter, execute the following:
i.
ii.
iii.
iv.
v.
c.

Evacuate personnel from the spill area and alert neighbors to the spill;
Isolate the spill area and close doors to the room where the spill occurred;
Shut down equipment if possible;
Call 9-1-1 or other emergency response personnel from a safe location;
Provide information on the nature and location of spill to emergency response
personnel.

Attend to Victims for a Body Splash:
i. Remove person(s) from spill area to fresh air only if an attempt to rescue victim(s)
does not present a danger to the rescuers.
ii. Remove contaminated clothing while under an emergency shower.
iii. Flood affected area with water for at least 15 minutes or longer if pain persists.
iv. Wash skin with mild soap and water – do not use neutralizing chemicals, unguents,
creams, lotions or salves.
v. Contact emergency response personnel and assure they know the chemical(s)
involved. Have MSDS(s) available if possible.

d. Attend to Victims for an Eye Splash:
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i. Remove victim(s) from spill area to fresh air only if an attempt to rescue victim(s) does
not present a danger to the rescuers.
ii. Lead the victim(s) immediately to an emergency eye wash facility.
iii. Hold eyelids open.
iv. Flush eyes for at least 15 minutes or longer if pain persists.
v. Contact emergency response personnel and assure they know the chemical(s)
involved. Have MSDS(s) available if possible.
5. Hazardous Material (HazMat) Emergency
The following are examples that would require a HazMat response:
a. Spill or release of significant quantities of toxic or highly toxic substances (e.g. mercury,
carcinogens, chemicals with very low exposure limits;
b. Release or spill of significant quantities of chemicals with other dangerous properties
(such as highly corrosive, water reactive);
c. Condition that poses a fire or explosion hazard.
6. Power Outages. If emergency lighting and fire alarms ARE NOT operable, evacuate the
building after the following steps have been taken:
a.
b.
c.
d.
e.
f.
g.

Place lids on all open containers of volatile chemicals;
Lower the sash on chemical fume hoods;
Shut down all equipment (leave cooling water and purge gases on as necessary);
Turn off ignition sources;
Secure or isolate reactions that are underway (boiling liquid on a hot plate, distillations);
Take your books, coats, purse/wallet, keys, etc.;
Close fire doors.

In anticipation of possible power outages, do the following:
a. Have a flashlight conveniently located or other emergency lighting;
b. Make sure that all emergency contact numbers on the door are accurate and updated;
c. Shut down experiments.
B. Injury and Illness
Any incident resulting in injury (example list of common injuries are found below) in the laboratory
must be documented with a Laboratory Incident / Injury Report (CS 6 and CS7). Form CS6 of
the Report needs to be completed by the injured party and returned to the immediate Principal
Investigator or Instructor or Supervisor within 24 Hours of the event. Form CS7 needs to be
completed by the Principal Investigator or Instructor or Supervisor and returned to the
appropriate Departmental Office (copy to Chemical Safety Officer) within 24 Hours. The time for
the entire Report completion may be dependent on the conditions of an incident.
The Department Chair is responsible for maintaining records of incident injury reports.
1. Minor burns or injuries: Minor burns or injuries are those that can be easily treated by the
injured person. Treatment could include running cold water over a burn, or applying a bandaid to a small cut.
2. Serious but not life-threatening burns or injuries: If the burn or injury is serious enough that
self-medication is not sufficient, the person should seek medical attention. The student
health center is located in Rowlett Building. For extended campuses, the student is directed
to a local health care facility or emergency room that can treat the injury. Another person
should accompany the person who needs medical attention.
3. Life-threatening burns, injuries or illness: In situations where burns or injuries are life
threatening, medical personnel should be summoned to the lab by calling 911. Other
laboratory personnel should take only those actions that will prevent additional harm to the
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person. No medical treatment should be administered to the injured person unless the
person administering the treatment is trained and certified to perform the treatment.
4. If a person is on fire, the following actions can be taken:
b. Stop the person on fire from running! Do not allow anyone to run, not even to a fire
blanket.
c. Drop the person to the floor. Standing will allow flames to spread upward to eyes and
nose.
d. Roll the person to snuff out the flames.
e. Cool the person. Remove smoldering clothing. Use cold water or ice packs to cool
burns and minimize injury.
f. Get medical assistance immediately.
5. Chemical exposure: If a person has suffered a widespread chemical exposure to the body
and/or eyes, other persons should help the injured person get to the safety shower and
eyewash. The most important emergency measure if chemicals are splashed to the eyes or
skin is immediate flushing with water. Most splashes need at least 15 minutes of washing.
Get medical assistance immediately.
C. Medical Consultations
An opportunity for laboratory workers to receive medical consultation must be provided if an
employee develops any symptoms thought to arise from chemical overexposure or after an event
such as a major spill, leak or explosion which may have resulted in an overexposure.
These suspected or actual exposures requiring medical evaluation can and should be treated as
a regular Workers Compensation claim. The injured employee must fill out an Accident Occupational Injury/Illness Report Form and go to an appropriate medical facility (e.g.
occupational medicine clinic, employee health, qualified outside physician, etc.) for treatment.
Following notification of overexposure, arrangements for an appropriate medical examination
must be completed before the exposed individual may return to work.
Any medical examination required by this CHP must be provided without cost to the employee,
without loss of pay and at a reasonable time and place. Records of any medical examination will
be maintained at the medical facility providing service or with appropriate medical personnel at
the University.
D. University Guide for General Emergency Response
The EKU Emergency Action Plan contains information about responding to general emergencies,
such as weather, utilities, etc. This document can be accessed at the EKU Public Safety page
(http://www.police.eku.edu/eap/EKU_Emergncy_Action_Plan.pdf).

XI.

Employee Information And Training
A.

Information
All individuals who work in laboratories where they may be exposed to hazardous chemicals
must be informed about the hazards of chemicals and equipment present in their work area.
This information and training must be provided before initial assignment and before new
exposure situations. The employer must provide equipment necessary for the safe handling of
hazardous substances. It is the responsibility of the Laboratory Supervisor to ensure that
all laboratory workers have been properly trained. The College Chemical Safety Officer will
provide general training materials concerning lab safety and the EKU CHP. However, training
specific for the particular lab where an employee is assigned is the responsibility of that
employee's supervisor. The laboratory supervisor must maintain a written record, showing the
content of the training, the date, and the names of the trainer and employee. The supervisor
must determine the frequency of refresher information and training.
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B.

Training
General training will be provided to all Laboratory Supervisors and Workers and may take the
form of individual instruction, group seminars, webinars / web-tutorials, handout materials, or any
combination of the above.
Laboratory workers must be familiar with and adhere to the requirements of the CHP, other
specific laboratory safety guidelines developed by their laboratory supervisor, EKU requirements
and other relevant regulatory requirements.
1.

General Training: Laboratory worker training must include information on:
a. Location and availability of the OSHA Laboratory Standard;
b. Location and availability of this Chemical Hygiene Plan (CHP);
c. Methods that can be used to obtain reference materials on chemical safety (including
MSDSs);
d. Handling hazardous waste (RCRA);
e. The work practices, personal protective equipment, and emergency procedures to be
used to ensure that the employee may protect himself/herself from overexposure to
hazardous chemicals.
The manufacturer's material safety data sheets (MSDS) will generally contain much of the
information needed to comply with the information and training requirements of the OSHA
Laboratory Standard. Laboratory supervisors and employees should understand the relevant
MSDS and/or other comparable literature on the hazardous chemicals, which are used or
stored in their laboratory. The employee’s supervisor must provide additional training for
specific lab hazards.
Copies of MSDS may be obtained from the chemical supplier or from trusted sources found
on the Internet. Individual departments or laboratories are strongly encouraged to maintain
their own files of reference materials.

2. Special Hazards: Special hazards that apply only to a specific laboratory are to be identified
by the laboratory supervisor. The supervisor is responsible for training the workers in that
laboratory on these special hazards, and for maintaining documentation of this training. The
training should include information on:
a. The permissible exposure limits for OSHA regulated substances;
b. Signs and symptoms associated with exposure to the hazardous chemicals found in the
lab;
c. Detection methods that may be used to detect the presence or release of a hazardous
chemical.
3. Documentation: General awareness training about the OSHA laboratory standard and waste
handling by Resource Conservation and Recovery Act (RCRA) will be performed by the CSO
and recorded when complete. It is necessary the laboratory supervisor or the department
retain records of specific laboratory training needed for individual laboratories (departments
will need to identify those labs that need specific training (example: Handling of Mercury or
Mercury Compounds).
4. Training records should be retained for 4 years.
5. Accident Reports: Laboratory workers and Principal Investigators or Instructors or
Supervisors must be aware that any incident resulting in injury in the laboratory must be
followed by filling out and filing a Laboratory Incident / Injury Report (Forms CS 6 and CS7,
Appendix 14), which consists of two different forms. Form A of the Report needs to be
completed by the injured party and returned to the immediate Principal Investigator or
Instructor or Supervisor within 24 Hours of the event. Form B of the Report needs to be
completed by the Principal Investigator or Instructor or Supervisor and returned to the
appropriate Departmental Office (copy to Chemical Safety Officer) within 24 Hours. The time
for the entire Report completion may be dependent on the conditions of an incident.
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XII.

Inspections
A.

Inspection and Maintenance
1. Temperature control and over-temperature shutoff devices on heating equipment should be
tested in accordance with manufacturer recommendations to ensure proper operation.
2. All automatic shutoff devices should be tested in accordance with manufacturer
recommendations to ensure proper operation.
3. The user should visually inspect explosion shields and isolation devices for cracks or other
damage before each use.
4. Laboratory (or related areas) Inspections:
- Laboratories need to be inspected on a periodic basis. Laboratory supervisors shall
conduct internal periodic laboratory inspections based on the short version of the lab
safety inspection checklist (CS9). The purpose of this checklist is to provide the
Laboratory Supervisor with a tool to help perform a self-audit of each laboratory. The
frequency of these internal inspections is at the discretion of the individual departments.
A section at the end of the checklist is available where department specific items that
require inspection can be added. The internal inspection can be delegated to Laboratory
workers as needed.
- Laboratories shall be inspected externally at least annually by the CSO or designate.
Information will be recorded on Form CS8 and maintained by the CSO.

XIII.

Records

The following records shall be maintained:
Record required by CHP
COI form to evaluate chemicals of interest (DHS) before
purchase (CS10)

Responsible for records

correspondence/memos/minutes from CSWG meetings

EHS / copy to CSO
chemical safety officer
(CSO)

equipment release checklist (CS5)
Eye wash weekly flush (CS11)

department chair
lab supervisors

fume hood check (aka "local ventilation system") (CS13)

EHS / copy to CSO

incident/injury report (CS6)

department chair

incident/injury report (CS7)
Inspections of individual labs, annual, by CSO or designate
(CS8)
Inspections of individual labs, periodic, by personnel working in
a specific lab (CS9)

department chair
chemical safety officer
(CSO)

lab clearance checklist (CS5)

department chair

lab signs

lab supervisors

laser registry (CS3)
list of personnel with building access after hours

laser manager
department chair

mercury - request to order (CS1)
mercury spill response

lab supervisors
lab supervisors

request for pickup of chemical waste (internal) to EKU chemical
storage facility (CSF) manager

CSF manager

safety rules for students in chemistry labs
Safety showers semi-annual check (CS12)

lab supervisors

Training for new employees on OSHA lab standard

lab supervisors
chemical safety officer
(CSO)

Training for new employees on waste handling (RCRA)

chemical safety officer
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(CSO)
Training on hazards specific to a particular lab
Training on proper use and handling of mercury and mercury
compounds

lab supervisors
lab supervisors

Training, cryogen handling
X ray tube license

cryogen manager
chemical safety officer
(CSO)
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Appendix 1. Detailed Definitions (Physical and Health Hazards)
A.

Physical Hazards (definitions):
Hazard

Definition

Combustible Liquid

Liquid with flashpoint at or above 100oF (37.8oC), but below 200oF (93.3oC).

Compressed Gas

Gas or mixture of gases having, in a container, an absolute pressure
exceeding 40 psi at 70oF (21.1oC); a gas or mixture of gases having, in a
container, an absolute pressure exceeding 104 psi at 130oF (54.4oC)
regardless of the pressure at 70oF, or a liquid having a vapor pressure
exceeding 40 psi at 100oF (37.8oC).

Cryogens

Cryogenic liquids such as oxygen, nitrogen, argon, helium and hydrogen are
substances that are normally in the gaseous state but are cooled to extremely
low temperatures so that they are liquids. Some of the hazards associated with
cryogens are fire, pressure, weakening of materials, and skin or eye burns
upon contact with the liquid.

Explosive

Chemical that causes a sudden release of pressure, gas, and heat when
subjected to sudden shock, pressure or high temperature.

Flammable
Aerosol, flammable:

Chemical falling into one of the following categories:
aerosol that yields a flame when ignited;

Gas, flammable:

gas that at ambient temperature and pressure, forms a flammable mixture
with air at a concentration of thirteen percent by volume or less, or a gas
that, at ambient temperature and pressure, forms a range of flammable
mixtures with air wider than twelve percent by volume, regardless of the
lower limit;

Liquid, flammable:

any liquid having a flashpoint below 100oF (37.8oC);

Solid, flammable:

solid, other than an explosive, that is liable to cause fire through friction,
absorption of moisture, spontaneous chemical change, or retained heat
from manufacturing or processing, or which can be ignited readily and
when ignited burns so vigorously and persistently as to create a serious
hazard.

Heavy Metals

Any metal with a specific gravity of 5.0 or greater and that can be toxic to
organisms at certain concentrations. Heavy metals include antimony, arsenic,
bismuth, cadmium, cerium, chromium, cobalt, copper, gallium, gold, iron, lead,
manganese, mercury, nickel, platinum, silver, tellurium, thallium, tin, uranium,
vanadium, and zinc.

Light Sensitive Materials

Materials that degrade in the presence of light forming new compounds that
can be hazardous, or resulting in conditions such as pressure build-up inside a
container, which may be hazardous. Examples of light sensitive materials
include chloroform, tetrahydrofuran, ketones and anhydrides.

Oxidizer

Chemical other than an explosive that initiates or promotes combustion in
other materials, thereby causing fire either of itself or through the release of
oxygen or other gases.

Organic peroxide

Organic compound that contains the bivalent -O-O- structure and that may be
considered to be a structural derivative of hydrogen peroxide where one or
both of the hydrogen atoms has been replaced by an organic radical. Organic
peroxides are oxidizers and fuels in one, and are therefore unstable and
potentially explosive. "Peroxidizable" means a chemical that will form organic
peroxides when exposed to air.

Pyrophoric

Chemical that will ignite spontaneously or explode in air at a temperature of
130oF (54.4oC) or below.
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Unstable (reactive)

Chemical in the pure state, or as produced or transported, will vigorously
polymerize, decompose, condense, or will become self-reactive under
conditions of shocks, pressure, or temperature.

Water-reactive

Chemical reacts with water to release a gas that is either flammable or
presents a health hazard.

B.

Health Hazards (definitions):
Hazard

Carcinogens
Select carcinogens

Definition
Chemicals that cause cancer.
Compounds including those which are regulated by OSHA as carcinogens (20
CFR 1910); are listed under the category, "known to be carcinogens,"
(www.chemicalsafety.eku.edu/) in the Annual Report on Carcinogens
published by the National Toxicology Program, or are listed under group 1
("carcinogenic to humans") by the International Agency for Research on
Cancer Monographs.

Corrosives

Chemicals that cause visible destruction or, or irreversible alterations in, living
tissue by chemical action at the site of initial contact.

Irritants

Chemicals which are not corrosive, but which cause a reversible inflammatory
effect on living tissue by chemical action at the site of contact.

Sensitizers

Chemicals that cause a substantial proportion of exposed people or animals to
develop an allergic reaction in normal tissue after repeated exposure to the
chemical.

Target organ effects

The following is a target organ categorization of effects that may occur,
including examples of signs and symptoms and chemicals that have been
found to cause such effects. These examples are presented to illustrate the
range and diversity of effects and hazards found in the workplace, and the
broad scope employees must consider in this area. The examples are not
intended to be all-inclusive:

Hepatotoxins

Chemicals, which produce liver, damage. Example of signs and symptoms
include jaundice and liver enlargement. Examples of chemicals, which are
hepatotoxins, include carbon tetrachloride, nitrosamines.

Nephrotoxins

Chemicals, which produce kidney damage. Examples of signs and symptoms
include edema (retention of water) and proteinuria (protein in the urine).
Examples of chemicals, which are nephrotoxins, include halogenated
hydrocarbons and uranium.

Neurotoxins

Chemicals that produce their primary toxic effects on the nervous system.
Examples of signs and symptoms include behavioral changes, decrease in
motor functions. Examples of chemicals, which are neurotoxins, include
mercury and carbon disulfide.

Agents, which act on
the hematopoietic
system

Chemicals that act on the blood system. Examples of signs and symptoms
include cyanosis and loss of consciousness. Examples of chemicals, which act
on the hematopoietic system, include carbon monoxide and cyanides.

Agents, which
damage the lungs

Chemicals that irritate or damage the pulmonary tissue. Examples of signs and
symptoms include tightness in the chest and shortness of breath. Examples of
chemicals, which damage the lungs, include silica and asbestos.

Reproductive toxins

Chemicals, which affect the reproductive capabilities including chromosomal
damage (mutagens) and effects on the fetuses (teratogens). Examples of
signs and symptoms include birth defects and sterility. Examples of chemicals
that are reproductive toxins include lead and DBCP (dibromochloropropane).

Cutaneous hazards

Chemicals, which affect the dermal layer (skin) of the body. Examples of signs
and symptoms include defatting (drying) of the skin, rashes, and irritation.
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Examples of chemicals that are cutaneous hazards include ketones and
chlorinated compounds.
Eye hazards

Toxic

Chemicals that affect the eye or visual capacity. Examples of signs and
symptoms include conjunctivitis and corneal damage. Examples of chemicals
that are eye hazards include acids, bases and organic solvents.
All chemicals are considered toxic, or capable of producing injury to some
degree, should they gain access into the body in sufficient concentration.
The Occupational Safety and Health Administration defines "toxic" as
chemicals which have an average lethal dose (LD50) or lethal concentration
(LC50, indicates average lethal inhalation exposure) of:

Ingestion:

LD50 between 50 and 500 mg/kg body weight when administered orally to
albino rats;

Skin Contact:

LD50 between 200 and 1000 mg/kg body weight when administered by
continuous dermal contact over a 24 hour period to albino rabbits;

Inhalation:

LC50 between 200 and 2000 parts per million of gas or vapor or between 2 and
20 mg/l of mist, fume, or dust, when administered continuously by inhalation
for one hour to albino rats.
Chemicals, which have an average lethal dose of:

Highly toxic:
Ingestion:

LD50 of less than 50 mg/kg body weight when administered orally to albino
rats;

Skin Contact:

LD50 of less than 200 mg/kg body weight when administered by continuous
dermal contact over a 24 hour period to albino rabbits, or

Inhalation:

LC50 of less than 200 parts per million of gas or vapor or 2 mg/l of mist, fume,
or dust, when administered continuously by inhalation for one hour to albino
rats.
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Appendix 2. Chemical Safety Personnel Listing
Academic Year 2011 – 2012
Dean of the College of Arts and Sciences:
Associate Dean of the College of Arts and Sciences
Assistant Dean of the College of Arts and Sciences
Art Department Chair
Biological Sciences Department Chair
Chemistry Department Chair (Interim)
Geography and Geology Department Chair
Physics Department Chair
Environmental Research Institute, Director
Extended Campuses
Corbin Director
Manchester Director
Danville Director
Science Laboratory Manager

John Wade
Tom Otieno
Deborah Core
Herb Goodman
Robert Frederick
Lori Wilson
John White
Jerry Cook
Alice Jones

622-1405
622-1393
622-8140
622-1629
622-1531
622-1456
622-1273
622-1521
622-1424

Sandra Stevens
Terry Gray
Cindy Peck
Mary Lamar

622-6715
622-6644
622-6636
622-1456

Chemical Safety Officer

Diane Vance

622-2908

Chemical Storage Facility Manager

Larry Miller

622-6355

Chemical Safety Workgroup
Chair
Art Department Co-Representatives:
Biological Sciences Department Representative:
Chemistry Department Representative:
Geography and Geology Department Representative:
Physics Department Representative:
Biological Sciences Laboratory Manager:
Chemical Storage Facility Manager:
Chemistry Laboratory Manager:
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EKU CHP 2011 - 2012

Diane Vance
David Mohallatee
Marcia Pierce
Diane Vance
Wally Borowski
Marco Ciocca
Tim Weckman
Larry Miller
Pavan Dasari
Srikanth Vangapandu
Bryan Makinen
Mary Lamar

622-2908
622-8899
622-1535
622-2908
622-1277
622-1521
622-1533
622-6355
622-1461
622-6914
622-2421
622-1456

Judith Spain, Esq.

622-6693

34

Appendix 3. Personal Protective Equipment (PPE) Guidelines for Hazardous
Material Handling
Hazard Assessment And Personal Protective Equipment Guidelines For General
Laboratory Operations

Hazard

Personal Protective Equipment (PPE) Recommended
Eye

Any laboratory use
of hazardous
chemicals or
potential for impact
hazard

Face

Hand/Skin/Body

Safety glasses
with side
shields
required at all
times

Any use of corrosive
chemicals, strong
oxidizing agents,
carcinogens,
mutagens, etc.
where a reasonable
probability of splash
exist.

Chemical
splash goggles

Temperature
extremes

Face shield
required for
transfer of
cryogenic
materials

Sharp objects
(broken glass,
insertion of tubes or
rods into stoppers)

Safety glasses
with side
shields

Lab coat*
Full face shield with
chemical splash
goggles when working
with larger quantities
including i) acid baths,
ii) over 4 liters of
corrosive liquids, iii)
any volume of
concentrated
corrosives, or iv)
highly reactive
chemicals.
Face shield required
for transfer of
cryogenic materials

Resistant gloves (See
Appendix 3A for chemical
resistance of common
glove materials)
*Impervious lab coat,
coveralls, apron,
protective suit (for work
with over 5 gallons
corrosive liquids)
*Insulated gloves for
handling ovens, furnaces,
cryogenic bath and other
devices over 100 C or
below -1 C
*Heavy cloth barrier or
leather gloves

* These garments should not leave the work site.
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Appendix 3a.
GLOVE RECOMMENDATIONS FOR COMMON SOLVENTS*
CHEMICAL

BUTYL
(30 mil or
0.76 mm)

NATURAL
RUBBER
(14 mil or
0.36 mm)

NEOPRENE
(14 mil or
0.36 mm)

NITRILE
(15 mil or
0.38 mm)

VITON
(30 mil or
0.76 mm)

Acids & Bases

--

--

E

--

--

Acetone

E

--

G (hw)

--

--

Acetonitrile

E

--

G

F

--

Benzene

--

--

F

F

E

Carbon Tetrachloride

--

--

--

E

E

Chlorobutane

--

--

--

E

--

Chloroform

--

--

F

F

E

--

--

G

E

E

--

--

--

G

--

Dimethyl Formamide

E

E

G

--

--

Dimethyl Sulfoxide

E

--

E

G

--

Dioxane

E

G

G

G

--

Ethanol

E

E

E

E

E

Ethyl Acetate

E

G

--

F

--

Hexanes

--

--

G

E

E

Methanol

E

--

G

G

E

Methylene Chloride 

F

--

F

F

G

Pentane

--

--

G

E

E

2-Propanol

E

E

E (hw)

E

E

F

G

--

--

G

--

--

F

--

--

Toluene

F

--

F

--

E

Xylenes

--

--

G (hw)

--

E

Cyclohexane
Diethyl Ether



Pyridine
Tetrahydrofuran



Source: Forsberg and Keith (1989) Chemical Protective Clothing Performance Index Book, J. Wiley & Sons, Inc.
E = Excellent - 8 hour full immersion protection

G = Good - 20 to 60 minute immersion protection

F = Fair - 2 to 19 minute immersion protection

() Best glove is PVA (polyvinylalcohol) - special order

(hw) = heavy weight usually 20-30 mil (0.51-0.76 mm) thick
*Adapted from: NIST Materials Science and Engineering Laboratory; Last modified 21-March-2002
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Appendix 4 – Common Corrosives
Organic Acids
Formic Acid
Acetic Acid (Glacial)
Propionic Acid
Butyric Acid
Chloroacetic Acid
Trichloroacetic Acid
Acetyl Chloride
Acetyl Bromide
Chloroacetyl Chloride
Oxalic Acid
Propionyl Chloride
Propionyl Bromide
Acetic Anhydride
Methyl Chloroformate
Dimethyl Sulfate
Chlorotrimethylsilane
Dichlorodimethylsilane
Phenol
Benzoyl Chloride
Benzoyl Bromide
Benzyl Chloride
Benzyl Bromide
Salicylic Acid

Organic Bases
Ethylenediamine
Ethylimine
Tetramethylethylenediamine
Hexamethylenediamine
Trimethylamine aq. soln.
Triethylamine
Phenylhydrazine
Piperazine
Hydroxylamine
Tetramethylammonium Hydroxide
Elements
Fluorine (gas)
Chlorine (gas)
Bromine (liquid)
Iodine (crystal)
Phosphorus

Inorganic Bases
Ammonium Hydroxide
Calcium Hydroxide
Sodium Hydroxide
Potassium Hydroxide
Calcium Hydride
Sodium Hydride
Hydrazine
Ammonium Sulfide
Calcium Oxide

Inorganic Acids
Hydrofluoric Acid
Hydrochloric Acid
Hydrobromic Acid
Hydriodic Acid
Sulfuric Acid
Chromerge™
No-Chromix™
Chlorosulfonic Acid
Sulfuryl Chloride
Bromine Pentafluoride
Thionyl Chloride
Tin Chloride
Tin Bromide
Titanium Tetrachloride
Perchloric Acid
Nitric Acid
Phosphoric Acid
Phosphorus Trichloride
Phosphorus Tribromide
Phosphorus Pentachloride
Phosphorus Pentoxide

Acid Salts
Aluminum Trichloride
Antimony Trichloride
Ammonium Bifluoride
Calcium Fluoride
Ferric Chloride
Sodium Bisulfate
Sodium Fluoride

References:
a. The Foundations of Laboratory Safety, S.. R. Rayburn, 1990.
b. Prudent Practices for Handling Hazardous Chemicals in Laboratories, National Research Council,
1981.
c. Improving Safety in the Chemical Laboratory, 2nd Ed., J. A. Young, 1991.
d. Material Safety Data Sheets, various chemical companies.
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Appendix 5 – Shock Sensitive and Explosive Chemicals
Other chemicals are classified as either shock sensitive, specifically, susceptibility of a chemical to rapidly
decompose or explode when struck, vibrated or otherwise agitated or explosive, specifically, higher
propensity to explode under a given set of circumstances than other chemicals (extreme heat, pressure,
mixture with an incompatible chemical, etc.). The specific chemical has the shock sensitive or explosive on
the label and/or the MSDS. The following lists some common chemicals that may be shock sensitive or
explode under a given number of circumstances. This list is only a sample of all the possible shock
sensitive or explosive chemicals that can be found in the laboratory and should not be considered inclusive.
When working with these types of materials, follow these practices:
1. Write the date received and date opened on all containers of shock sensitive chemicals. Some
chemicals become increasingly shock sensitive with age.
2. Unless the manufacturer added an inhibitor, closed containers of shock sensitive materials should
be discarded after 1 year.
3. Wear appropriate personal protective equipment when handling shock sensitive chemicals.
acetylene
acetylides of heavy metal
amatex
amatol
ammonal
ammonium nitrate
ammonium perchlorate
ammonium picrate
azides of heavy metals
baratol
calcium nitrate
chlorate
copper acetylide
cyanuric triazide
cyclotrimethylenetrinitramine
dinitrophenol
dinitrophenyl hydrazine
dinitrotoluene
ednatol
erythritol tetranitrate

fulminate of mercury
fulminate of silver
ethylene oxide
ethyl-tetryl
fulminating gold
fulminating mercury
fulminating platinum
fulminating silver
gelatinized nitrocellulose
guanyl
guanyl nitrsamino
guanyltetrazene
hydrazine
nitrated carbohydrate
nitrated glucoside
nitrogen triiodide
nitrogen trichloride
nitroglycerin
nitroglycide
nitroglycol

nitroguanidine
nitroparaffins
nitrourea
organic nitramines
ozonides
pentolite
perchlorates of heavy metals
peroxides (more detail in Appendix 7)
picramic acid
picramide
picratol
picric acid
picryl sulphonic acid
silver acetylide
silver azide
tetranitromethane

Mixtures:
germanium
hexanitrodiphenyamine
hexanitrostilbene
hexogen
hydrazoic acid
lead azide
lead mononitroresorcinate
lead styphnate
mannitol hexanitrate
sodium picramate
tetranitrocarbazole

tetracene
tetrytol
trimethylolethane
trimonite
trinitroanisole
trinitrobenzene
trinitrobenzoic acid
trinitrocresol
trinitroresorcinol
tritonal
urea nitrate

References: Material Safety Data Sheets, various chemical companies.
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Appendix 6. National
N
Firre Protection Associ ation (NFP
PA) Hazard
d Diamond
This labeling system uses
u
4 diamonds
of differe
ent colors to denote vario
ous
types of hazards. Witthin each colored
diamond is
s a number that indicate
es the
level of
o hazard forr the materia
al.

Re
ed
Blue

Yellow
Wh
hite

Health (Blu
ue Diamond)
0
1
2
3
4

No hea
alth hazard wh
hen used with
h responsible care.
Slightly
y toxic materia
al. May cause
e irritation, butt only minor rresidual injuryy even withou
ut treatment.
Modera
ately toxic ma
aterial. Inten
nse or contin
nued exposurre could cause temporaryy incapacitatiion or
possible residual inju
ury unless pro
ompt medical treatment is given.
Serious
sly toxic mate
erial. Short-te
erm exposure
e could cause
e serious tem
mporary or re
esidual injury even
though prompt med
dical treatmen
nt is given. Includes kn own or susp
pect small an
nimal carcino
ogens,
mutage
ens, or teratog
gens.
Highly toxic materia
al. Very limited exposure could cause
e death or ma
ajor injury evven though prompt
medica
al treatment is
s given. Includ
des known orr suspect hum
man carcinoge
ens, mutagen
ns or teratoge
ens.

Flammability (Red Diam
mond)
0
1
2
3

4

Materia
als that will no
ot burn.
Slightly
y combustible
e. Material th
hat requires considerable
c
preheating b
before ignition
n can occur. This
rating in
ncludes mostt ordinary com
mbustible matterials.
Combu
ustible. Materials that mus
st be modera
ately heated before ignitio
on can occurr. Includes liquids
having a flash point above 100oF, and solids, which
w
readily give off flamm
mable vaporss.
Flamma
able. Liquids and solids that can be ig
gnited under almost all ambient tempe
erature conditions.
Include
es liquids with
h a flash poin
nt below 73oF and a boilin
ng point abovve 100oF, sollid materials which
form co
oarse dusts th
hat burn rapid
dly without becoming explo
osive, materia
als which burn
n rapidly by re
eason
of self--contained ox
xygen (i.e. organic
o
perox
xides), and m
materials whiich ignite spo
ontaneously when
expose
ed to air.
Extremely flammablle. Materials that
t
will rapid
dly vaporize a
at normal pressure and temperature an
nd will
burn re
eadily. Include
es gases, cry
yogenic materials, any liqu
uid or gaseou
us material ha
aving a flash point
below 73
7 oF and a bo
oiling point be
elow 100oF, and materials tthat can form
m explosive mixtures with a
air.

Reactivity (Yellow Diam
mond)
0
1
2
3
4

Materia
als that are no
ormally stable
e, even under fire condition
ns, and which
h are not reactive with wate
er.
Materia
als that are normally
n
stab
ble, but whic
ch can becom
me unstable at elevated temperaturess and
pressurres, or which may react witth water with some release
e of energy, b
but not violently.
Materia
als themselve
es are normally unstable and
a readily u ndergo violen
nt chemical cchange, but d
do not
detonatte. It includes materials which
w
may re
eact violentlyy with water or which ma
ay form potentially
explosiv
ve mixtures with
w water.
Materia
als themselve
es are capable of detonation but which
h require a sttrong initiating
g source, or which
must be
e heated first. This rating includes mate
erials which a
are shock sen
nsitive at eleva
ated tempera
atures,
and wh
hich react explosively with water
w
withoutt requiring hea
at.
Materia
als themselve
es are read
dily capable of detonatio
on or explossive decomp
position at n
normal
temperatures and prressures. Includes shock sensitive
s
mate
erials at norm
mal temperatures/pressuress.

Special No
otice (White Diamond)
D
OX
W

Denotes materia
als that are oxidizing
o
age
ents. These ccompounds g
give up oxyg
gen easily, re
emove
drogen from other
o
compounds or attractt negative ele
ectrons.
hyd
Denotes materia
als that are water
w
reactive
e. These com
mpounds und
dergo rapid e
energy releases on
con
ntact with watter.

EKU CHP 2011
2
- 2012

39

Appendix 6a. Hazard Ratings for NFPA Diamonds
This appendix provides hazard-rating information for many chemicals that might be found
in a laboratory. If appropriate, the information may be used on labels for storage for when
in use. Use this reference to complete the health, fire, reactivity, and special notice (S-N)
areas in the diamond. Explanations for the ratings are provided in Appendix 4.
Compound

Health

Fire

Reactivity

Acetal
Acetaldehyde
Acetic Acid (glacial)
Acetic Anhydride
Acetone
Acetonitrile
Acetophenone
Acetyl Chloride
Acetylene
Acetyl Peroxide
Acrolein
Acrolein Dimer
Acrylic Acid (glacial)
Acrylonitrile
Adipic Acid
Adiponitrile
Aldol
Allyl Acetate
Allyl Alcohol
Allyl Bromide
Allyl Chloride
Aluminum (dust or powder)
3-Aminopropanol
Ammonia, Anhydrous
Ammonium Bromide
Ammonium Chloride
Ammonium Fluoride
Ammonium Nitrate
Ammonium Perchlorate
Ammonium Permanganate
Ammonium Sulfate
Amyl Acetate
Amyl Alcohol
Amylamine
Amylbenzene
Amyl Chloride
Amyl Ether
Amyl Maleate
Amyl Nitrate
o-Amyl Phenol
Amyl Propionate
Amyl Stearate
Amyl Toluene

2
2
2
3
1
2
1
3
1
1
3
1
3
4
4
3
1
3
3
3
0
3
3
2
2
3
2
2
2
3
1
1
3
1
1
1
0
2
2
0
0
2

3
4
2
2
3
3
2
3
4
2
3
2
2
3
1
2
2
3
3
3
3
1
2
1
0
0
0
0
0
0
0
3
3
3
2
3
2
1
2
1
2
1
2

0
2
2
2
0
0
0
2
3
4
2
1
2
2
0
0
1
0
0
1
1
1
0
0
0
0
0
3
4
3
0
0
0
0
0
0
0
0
0
0
0
0
0

EKU CHP 2011 - 2012

S-N

￦

￦

OX
OX
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Compound
Aniline
o-Anisidine
Anisole
Antimony Pentafluoride
Antimony Pentasulfide
Arsenic Chloride
Arsenic Trisulfide
Barium Chlorate
Barium Nitrate
Barium Peroxide
Benzaldehyde
Benzoic Acid
Benzol (benzene)
Benzotrifluoride
Benzoyl Chloride
Benzyl Acetate
Benzyl Alcohol
Benzyl Cyanide
Benzyl Salicilate
Beryllium (dust or powder)
Biphenyl
Boron Trifluoride
Bromine
Bromine Trifluoride
Bromobenzene
o-Bromotoluene
Butadiene Monoxide
Butane
1-Butane
Butenediol
Butyl Acetate
Butyl Acetoacetate
Butyl Acrylate
Butyl Alcohol
Butylamine
Butylamine Oleate
Butylbenzene
Butyl Benzoate
Butyl Bromide
Butyl Chloride
Butylcyclohexane
Butyldecalin
Butyl Formate
N-Butyl Isocyanate
Butyl Isovalerate
Butyl Lactate
Butyl Methacrylate
Butyl Naphthalene
Butyl Nitrate
Butyl Oxalate
Butyl Propionate
Butyl Stearate
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Health
3
2
1
3
3
3
3
1
1
1
2
2
2
4
3
1
2
2
1
4
2
3
4
4
2
2
2
1
1
1
1
1
2
1
2
3
2
1
2
2
0
1
2
3
0
1
2
1
1
0
2
1

Fire
2
1
2
0
1
0
1
0
0
0
2
1
3
3
2
1
1
1
1
1
1
0
0
0
2
2
3
4
4
1
3
2
2
3
3
2
2
1
3
3
1
3
2
2
2
1
3
1
3
1

Reactivity
0
0
0
1
1
0
0
2
0
0
0
0
0
1
0
0
0
0
0
0
1
0
3
0
0
2
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
2
0
0
0
3
0
0
0

S-N

OX
OX
OX

￦

OX
OX, ￦
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Compound
Butyl Trichlorosilane
Butyraldehyde
Butyraldol
Butyraldoxime
Butyric Acid
Calcium Carbide
Calcium Chlorate
Calcium Cyanide
Calcium Hypochlorite
Calcium Oxide
Camphor
Caproic Acid
Capryladehyde
Caprylyl Chloride
Carbon Disulfide
Carbon Monoxide
Carbon Tetrachloride
Castor Oil
Chlorine
Chlorine Monoxide
Chloroacetic Acid
Chloroaceto Phenone
Chlorobenzene
Chloroform
Chloropicrin
Chlorotoluene
Chromic Acid
Citral
Cobalt Naphtha
Coconut Oil
Cod Liver Oil
Corn Oil
Creosote Oil
o-Cresol
Crotonaldehyde
Crotonic Acid
Crotononitrile
Cumene
Cupric Nitrate
Cyanogen
Cyanogen Bromide
Cyclobutane
Cyclohexane
Cyclohexanol
Cyclohexanone
Cyclohexene
Cyclohexenone
Cyclohexyl Chloride
Cyclopentane
Cyclopentene
Cyclopentanone
Cyclopropane
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Health
2
2
2
2
2
1
2
3
2
1
0
2
2
3
2
2
3
0
3
3
3
2
2
2
4
2
3
0
1
0
0
0
2
3
3
3
2
1
4
3
1
1
1
1
1
1
2
1
1
2
1

Fire
2
3
2
2
2
4
0
0
0
0
2
1
2
2
3
4
0
1
0
4
1
1
3
0
0
2
0
2
2
1
1
1
2
2
3
2
1
3
0
4
0
4
3
2
2
3
3
3
3
3
3
4

Reactivity
0
0
0
0
0
2
2
0
2
1
0
0
0
1
0
0
0
0
0
3
0
0
0
0
3
0
1
0
0
0
0
0
0
0
2
0
0
0
0
2
2
0
0
0
0
0
0
0
0
1
0
0

S-N

￦
OX
OX

OX

OX

OX
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Compound
Decaborane
Decane
Decanol
1-Decene
Decylamine
Dehydroacetic Acid
Denatured Alcohol
Deuterium
Diacetone Alcohol
Diamyl Sulfide
Dibenzoyl Peroxide
Diborane
Dibutylamine
Dibutyl Ether
Dibutyl Oxalate
Dibutyl Phosphite
Dibutyl Phthalate
o-Dichlorobenzene
1,2-Dichlorobutane
1,1-Dichloroethene
1,2-Dichloroethylene
Dichlorosilane
Didecyl Ether
Diesel Fuel Oil No. 1
Diethylamine
Diethylene Glycol Dimethyl Ether
Diethylene Triamine
Diethyl Fumarate
Diethyl Ketone
Diethyl Succinate
Diethyl Sulfate
Diethylzinc
Dihexylamne
Diisobutylamine
Diisobutyl Carbinol
Diisobutyl Ketone
Diisooctyl Phthalate
Diisopropylamine
Diisopropyl Benzene
Diketene
Dimethylamine

Health
3
0
0
0
2
1
0
0
1
2
1
3
3
2
0
3
0
2
2
2
2
3
0
0
2
1
3
1
1
1
3
0
2
3
1
1
0
3
0
2
3

Fire
2
2
2
2
1
1
3
4
2
2
4
4
2
3
1
2
1
2
2
4
3
4
1
2
3
2
1
1
3
1
1
3
1
3
2
2
1
3
2
2
4

Reactivity
1
0
0
0
0
0
0
0
0
0
4
3
0
0
0
0
0
0
0
2
2
2
0
0
0
1
0
0
0
0
1
3
0
0
0
0
0
0
0
2
0

N, N-Dimethylaniline

3

2

0

2,2-Dimethylbutane
Dimethyldioxane
N, N-Dimethylformamide
Dimethyl Maleate
2,3-Dimethyloctane
2,3-Dimethylpentane
Dimethyl Phthalate
Dimethyl Sulfate
Dimethyl Sulfide

1
2
1
1
0
0
0
4
2

3
3
2
1
2
3
1
2
4

0
0
0
0
0
0
0
0
0
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￦
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Compound
Dimethyl Sulfoxide
Dinitrobenzene (ortho)
2,4-Dinitrotoluene
Dioctyl Ether
p-Dioxane
Dioxolane
Dipentene
Diphenylamine
Diphenyl Phthalate
Dipropylamine
Divinylbenzene
Divinyl Ether
Dodecane
1-Dodecanethiol
1-Dodecanol
Endrin (dry)
Epichlorohydrin
Ethane
Ethanolamine
Ethoxybenzene
3-Ethoxypropanal
Ethyl Acetate
Ethyl Acrylate
Ethyl Alcohol
Ethylamine
Ethylbenzene
Ethyl Benzoate
Ethyl Borate
Ethyl Bromide
Ethylbutylamine
Ethyl Butyl Carbonate
Ethyl Butyl Ketone
Ethyl Butyrate
Ethyl Caprylate
Ethyl Chloride
Ethyl Crotonate
Ethylcyclohexane
Ethylene
Ethylenediamine
Ethylene Dichloride
Ethylene Glycol
Ethylene Glycol Dibutyl Ether
Ethylene Glycol Ethylbutyl Ether
Ethylene Glycol Monobutyl Ether Acetate
Ethylene Oxide
Ethyl Ether
Ethyl Formate
Ethyl Isobutyrate
Ethyl Mercaptan
4-Ethylmorpholine
Ethyl Nitrate
Ethyl Oxalate
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Health
1
3
3
0
2
2
0
3
0
3
2
2
0
2
0
2
3
1
2
0
2
1
2
0
3
2
1
2
2
3
2
1
0
2
2
2
1
1
3
2
1
1
1
1
2
2
2
0
2
2
2
0

Fire
1
1
1
1
3
3
2
1
1
3
2
3
2
1
1
0
2
4
2
2
2
3
3
3
4
3
1
3
1
3
2
2
3
2
4
3
3
4
2
3
1
2
2
2
4
4
3
3
4
3
3
2

Reactivity
0
4
3
0
1
2
0
0
0
0
2
2
0
0
0
0
1
0
0
0
0
0
2
0
0
0
0
0
0
0
1
0
0
0
0
0
0
2
0
0
0
0
0
0
3
1
0
0
0
0
4
0

S-N

44

Compound
Ethyl Propionate
Ethyl Silicate
Fluorine
Formaldehyde (water solution)
Formamide
Formic Acid
Furan
Furfuryl Alcohol
Gas, Natural
Gasoline, 56-100 Octane
Glycerine
Glycidyl Acrylate
Heptane
2-Heptanol
Heptylene
Hexadecane
Hexanal
Hexane
3-Hexanone
1-Hexene
Hexyl Alcohol
Hexyl Methacrylate
Hydrazine (Anhydrous)
Hydrocyanic Acid-96%
Hydrogen
Hydrochloric Acid
Hydrobromic Acid
Hydrofluoric Acid
Hydrogen Peroxide (35% to 52% by weight)
Hydrogen Sulfide
Hydroquinone
Isoamyl Acetate
Isoamyl Alcohol
Isobutane
Isobutyl Acetate
Isobutyl Acrylate
Isobutyl Alcohol
Isobutylbenzene
Isobutyl Chloride
Isobutyl Methyl Ketone
Isobutyraldehyde
Isobutyric Acid
Isobutyric Anhydride
Isodecaldehyde
Isodecanoic Acid
Isohexane
Isooctane
Isooctanoic Acid
Isooctyl Alcohol
Isopentane
Isophorone
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Health
2
4
2
2
3
1
1
1
1
1
0
1
0
0
0
2
1
1
1
1
0
3
4
0
3
3
4
2
3
2
1
1
1
1
1
1
2
2
2
2
1
1
0
0
1
0
0
0
1
2

Fire
3
2
0
2
1
2
4
2
4
3
1
2
3
2
3
1
3
3
3
3
2
2
3
4
4
0
0
0
0
4
1
3
2
4
3
3
3
2
3
3
3
2
2
2
1
3
3
1
2
4
2

Reactivity
0
0
3
0
0
1
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
2
2
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
1
0
1
0
0
0
0
0
0
0
0

S-N

￦, OX

OX

￦
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Compound
Isoprene
Isopropyl Acetate
Isopropyl Alcohol
Isopropyl Chloride
Isopropyl Ether
Jet Fuels (JP-4)
Jet Fuels (JP-5)
Lanolin
Lead Arsenates
Lead Nitrate
Lead Thiocyanate
Lithium

Health
2
1
1
2
2
1
0
0
2
1
1
1

Fire
4
3
3
4
3
3
2
1
0
0
1
1

Reactivity
2
0
0
0
1
0
0
0
0
0
1
2

S-N

Lithium Hydride
Lubricating Oil, Mineral
Magnesium (including all alloys)
Magnesium Nitrate
Magnesium Perchlorate
Maleic Anhydride
Mercuric Cyanide
Mesityl Oxide
Methacrylic Acid
Methane
Methyl Acetate
Methyl Acrylate
Methylal
Methyl Alcohol
Methylamine
Methyl Amyl Ketone
Methyl Benzoate
Methyl Borate
Methyl Bromide
Methyl Butyl Ketone
Methyl Carbonate
Methyl Cellosolve Acetate
Methyl Chloride
Methyl Chloroacetate
Methylcyclohexane
Methylcyclohexanone
Methylcyclopentane
Methylene Chloride
Methylene Diisocyanate
Methyl Ether
Methyl Ethyl Ether
Methyl Ethyl Ketone
Methyl Formate
Methyl Glycol Acetate
Methyl Hexyl Ketone
Methylhydrazine
Methyl Isoamyl Ketone
Methyl Isobutyl Carbinol
Methyl Isobutyl Ketone

3
0
0
1
1
3
3
3
3
1
1
2
2
1
3
1
0
2
3
2
2
0
2
2
2
2
3
1
2
2
1
2
1
0
3
1
2
2

4
1
1
0
0
1
0
3
2
4
3
3
3
3
4
2
2
3
1
3
3
2
4
2
3
2
3
1
2
4
4
3
4
2
2
3
2
2
3

2
0
2
0
0
1
0
0
2
0
0
2
2
0
0
0
0
1
0
0
1
0
0
1
0
0
0
1
1
1
1
0
0
0
0
2
0
0
0

￦
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Compound
Methyl Isocyanate
Methyl Lactate
Methyl Mercaptan
Methyl Methacrylate
Methyl Parathion (solid)
2-Methyl-1-Pentene
Methyl Phenylacetate
1-Methyl Piperazine
Methyl Propionate
Methyl Propyl Ketone
2-Methylpyrazine
Methylpyrrole
Methylpyrrolidine
Methyl Salicylate
Methyl Stearate
Methyl Toluene Sulfonate
Methyl Vinyl Ketone
Mineral Oil
Mineral Spirits
Morpholine
Mustard Oil
Naptha
Napthalene
Nickel Carbonyl
Nicotine
Nitric Acid
p-Nitroaniline
Nitrobenzene
Nitrobiphenyl
Nitrochlorobenzene
Nitroethane
Nitrogen (liquified)
Nitrogen Peroxide
Nitrogen Trioxide
Nitroglycerine
Nitromethane
1-Nitropropane
o-Nitrotoluene
Nonadecane
Nonane
Nonene
Nonylbenzene
Octadecane
Octane
2-Octanol
1-Octene
Oleic Acid
Olive Oil
Oxalic Acid
Oxygen (liquid)
Paraffin Oil
Paraformaldehyde
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Health
2
1
2
2
4
1
0
2
1
2
2
2
2
1
0
2
3
0
0
2
3
1
2
4
4
3
3
3
2
3
1
3
3
3
2
1
1
2
0
0
0
0
0
0
1
1
0
0
2
3
0
2

Fire
3
2
4
3
1
3
2
2
3
3
2
3
3
1
1
1
3
1
2
3
2
3
2
3
1
0
1
2
1
1
3
0
0
0
2
3
3
1
1
3
3
1
1
3
2
3
1
1
1
0
1
1

Reactivity
3
0
0
2
2
0
0
0
0
0
0
1
1
0
0
0
2
0
0
0
0
0
0
3
0
0
3
0
0
1
3
0
0
0
4
3
1
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0

S-N
￦

OX

OX
OX

OX

47

Compound
Paraldehyde
Parathion
Pentaborane
Pentachlorophenol (dry)
Pentane
Pentanoic Acid
Pentaphen
1-Pentene
Perchloric Acid
Perchloroethylene
Petroleum, Crude
Petroleum Ether
Phenol
Phenylacetaldehyde
Phenyl Acetate
Phenylacetic Acid
o-Phenylenediamine
Phenylhydrazine
Phenylpropyl Alcohol
Phosgene
Phosphine
Phosphoric Acid
Phosphorus Pentasulfide
Phosphorus, Red
Phosphorus Trichloride
Phosphorus, White or Yellow
Phosphoryl Chloride
Phthalic Acid
Phthalic Anhydride
Picric Acid
Pine Oil
Pine Tar
Piperazine
Piperidine
Potassium
Potassium Bromate
Potassium Chlorate
Potassium Cyanide
Potassium Hydroxide (lye)
Potassium Nitrate
Potassium Permanganate
Potassium Peroxide
Potassium Persulfate
Potassium Sulfide
Propane
Propionic Acid
Propionyl Chloride
Propyl Acetate
Propyl Alcohol
Propylamine
Propyl Chloride
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Health
2
4
3
3
1
2
2
1
3
2
1
1
3
1
1
1
3
0
4
3
2
3
0
3
3
3
0
2
2
0
0
2
2
3
1
2
3
3
1
1
3
1
2
1
2
3
1
1
3
2

Fire
3
1
3
0
4
1
1
4
0
0
3
4
2
2
2
1
1
2
1
0
4
0
1
1
0
3
0
1
1
4
2
2
2
3
1
0
0
0
0
0
0
0
0
1
4
2
3
3
3
3
3

Reactivity
1
2
2
0
0
0
0
0
3
0
0
0
0
0
0
0
0
0
0
0
1
0
2
1
2
1
2
1
0
4
0
0
0
3
2
0
0
0
1
0
0
2
0
0
0
0
1
0
0
0
0

S-N

OX

￦
￦
￦

￦
OX
OX
OX
OX
OX, ￦
OX
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Compound
Propylene
Propylene Dichloride
Propylene Glycol
Propylene Oxide
n-Propyl Ether
Propyl Nitrate
Pyridine
Pyrrole
Pyrrolidine
Quinoline
Resorcinol
Rhodinol
Salicylic Acid
Silane
Silver Nitrate
Sodium
Sodium Chlorate
Sodium Chlorite
Sodium Cyanide
Sodium Fluoride
Sodium Hydride
Sodium Hydroxide (lye)
Sodium Nitrate
Sodium Perchlorate
Sodium Peroxide

Health
1
2
0
2
2
2
2
2
2
0
0
1
1
3
1
1
3
2
3
3
1
2
3

Fire
4
3
1
4
3
4
3
2
3
1
1
1
1
4
0
1
0
1
0
0
3
0
0
0
0

Reactivity
1
0
0
2
0
3
0
0
1
0
0
0
0
2
0
2
2
2
0
0
2
1
0
2
2

Sodium-Potassium Alloys
Sodium Sulfide
Stannic Chloride
Stearic Acid
Stearyl Alcohol
Stoddard Solvent
Styrene
Sulfur
Sulfur Chloride
Sulfur Dioxide
Sulfuric Acid
Tannic Acid
Terephthaloyl Chloride
Tetrachlorobenzene
Tetrachloroethylene
Tetradecanol
Tetraethylene Glycol
Tetraethyl Lead, Compounds
Tetrafluoroethylene
Tetrahydrofuran
Tetramethyl Lead, Compounds
Thionyl Chloride
Thiophene
Titanium Tetrachloride
Toluene

3
2
3
1
0
0
2
2
2
2
3
0
3
0
2
0
1
3
3
2
3
3
2
3
2

3
1
0
1
2
3
1
1
0
0
1
1
10
0
1
1
2
4
3
3
0
3
0
3

2
0
1
0
0
0
2
0
2
0
2
0
0
0
0
0
0
3
3
1
3
2
0
1
0
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Compound
Toluene-2,4-Diisocyanate
o-Toluidine
Triamylamine
Triamylbenzene
Tributylamine
Tributyl Phosphate
Tributylphosphine
Tributyl Phosphite
1,1,1-Trichloroethane
Trichloroethylene
Trichloroethylsilane
Trichlorosilane
Triethanolamine
Triethylamine
Triethyl Phosphate
Triisobutyl Borate
Trimethylamine
Trimethylchlorosilane
Trinitrobenzene
Trinitrotoluene (tnt)
Trioxane
Triphenylmethane
Tripropylene
Tripropylene Glycol
Turpentine
2-Undecanol
Valeraldehyde
Vanadium Tetrachloride
Vinyl Acetate
Vinyl Bromide
Vinyl Butyl Ether
Vinyl Chloride
Vinyl Crotonate
Vinyl Ethyl Alcohol
Vinyl Ethyl Ether
Vinyl Fluoride
Vinylidene Chloride
Vinylidene Fluoride
Vinyl Methyl Ether
Vinyl Propionate
Vinyl Toluene
o-Xylene
o-Xylidine
Zinc (powder or dust)
Zinc Chlorate
Zirconium Tetrachloride
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Health
3
3
2
0
2
2
0
2
2
2
3
3
2
2
0
3
2
3
2
2
2
0
0
0
1
1
1
3
2
2
2
2
2
0
2
1
2
1
2
2
2
2
3
0
2
3

Fire
1
2
1
1
2
1
1
1
1
1
3
4
1
3
1
2
4
3
4
4
2
1
3
1
3
1
3
0
3
0
3
4
3
2
4
4
4
4
4
3
2
3
1
1
0
0

Reactivity
1
0
0
0
0
0
0
1
0
0
0
2
1
0
1
1
0
2
4
4
0
0
0
0
0
0
0
2
2
1
2
1
2
0
2
2
2
2
2
2
1
0
0
1
2
1

S-N

￦

￦

￦

OX

50

Appendix 7 – Peroxide Forming Chemicals
The following lists of chemicals are not exhaustive. Principal Investigators must consult the MSDSs and
other information sources for the chemicals used in their work areas to determine the potential for peroxideformation.
List A: Chemicals that form explosive levels of peroxides without concentration
(Safe storage limit - 3 months)
Chemical Name

CAS

Synonyms

State

Butadiene (1)
Chloroprene (1)
Divinyl acetylene
Isopropyl ether
Tetrafluoroethylene (1)
Vinyl ether
Vinylidene chloride

106-99-0
126-99-8
821-08-9
108-20-3
116-14-3
109-93-3
75-35-4

1,3-Butadiene
2-Chloro-1,3- butadiene
1,5-Hexadien- 3-yne

l
l
l
l
l
l
l

Divinyl ether
1,1- Dichloroethylene

List B: Chemicals that form explosive levels of peroxides on concentration
(Safe storage time - 12 months)
Chemical Name
Acetal
Acetaldehyde
Benzyl alcohol
2-Butanol**
Cyclohexanol
Cyclohexene
2-Cyclohexen-1-ol
Cyclopentene
Decahydronaphthalene
Diacetylene

CAS
105-57-7
75-07-0
100-51-6
78-92-2
108-93-0
110-83-8
822-67-3
142-29-0
91-17-8
460-12-8

Dicyclopentadiene

77-73-6

Diethylene glycol
dimethyl ether
Dioxane
Ethylene glycol
dimethyl ether
Ethyl ether
Furan
4-Heptanol
2-Hexanol**
Isopropyl benzene
Methyl acetylene
3-Methyl-1-butanol
Methyl cyclopentane
Methyl isobutyl ketone
4-Methyl-2-pentanol
2-Pentanol**
4-Penten-1-ol
1-Phenylethanol

98-85-1

2-Phenylethanol
Tetrahydrofuran
Tetrahydronaphthalene

60-12-8
109-99-9
119-64-2
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111-96-6

Synonyms

State
l
l
l
l
l
l
l
l
l
g
l

Diglyme

l

123-91-1

1,4-Dioxane

l

110-71-4

Glyme

l

60-29-7
128-37-0
589-55-9
626-93-7
98-82-8
74-99-7
123-51-3
96-37-7
108-10-1
108-11-2
6032-29-7
821-09-0

Diethyl ether

l
l
l
l
l
g
l
l
l
l
l
l

Cumene
Propyne
Isoamyl alcohol
Methyl-i-butyl ketone

alpha-Methyl-benzyl
alcohol
Phenethyl alcohol

l
l
l
l
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List C: Chemicals that may autopolymerize as a result of peroxide accumulation
(Safe storage time: inhibited chemicals - 12 months; uninhibited chemicals: - 24 hours)
Chemical Name

CAS

Acrylic acid (2)
Acrylonitrile (2)
Butadiene (3)
Buten-3-yne
Chloroprene (3)
Chlorotrifluoroethylene
Methyl methracrylate (2)
Styrene
Tetrafluoroethylene (3)
Vinyl acetate
Vinyl chloride
Vinylidene chloride
2-Vinyl pyridine
4-Vinyl pyridine

79-10-7
107-13-1
106-99-0
689-97-4
126-99-8
79-38-9
80-62-6
100-42-5
116-14-3
108-05-4
75-01-4
75-35-4
100-69-6
100-43-6

Synonyms

State

Vinyl acetylene & Butenyne
2-Chloro-1,3-butadiene

Mono-chloroethylene
1,1-Dichloroethylene

l
l
g
g
g
g
l
l
g
l
g
l
l
l

Notes: ** Please note that secondary alcohols can be peroxide-forming chemical hazards. However, this is
true only for the anhydrous form of the alcohols, and it is also only true if they are used in chemical
processes (e.g., heating, distilling, performing chemical reactions, performing bulk evaporations). If these
chemicals are used only for wipe cleaning or solvent extractions, there is no evidence that these secondary
alcohols are dangerous.
1. When stored as a liquid monomer.
2. Although these form peroxides, no explosions involving these monomers have been reported.
3. When stored as a gas in gas cylinders.
List D: Chemicals that may form peroxides but cannot be clearly placed in Lists A-C.
Chemical Name
Acrolein
Allyl ether
Allyl ethyl ether
Allyl phenyl ether
p-(n-Amyloxy)benzoyl chloride
n-Amyl ether
Benzyl n-butyl ether
Benzyl ether
Benzyl ethyl ether
Benzyl methyl ether
Benzyl-1-napthyl ether
1,2-Bis(2-chloroethoxyl)ethane
Bis(2-ethoxyethyl)ether
Bis(2-(methoxyethoxy)ethyl) ether
Bis(2-chloroethyl) ether
Bis(2-ethoxyethyl) adipate
Bis(2-methoxyethyl) carbonate
Bis(2-methoxyethyl) ether
Bis(2-methoxyethyl) phthalate
Bis(2-methoxymethyl) adipate
Bis(2-n-butoxyethyl) phthalate
Bis(2-phenoxyethyl) ether
Bis(4-chlorobutyl) ether
Bis(chloromethyl) ether
2-Bromomethyl ethyl ether
beta-Bromophenetole
o-Bromophenetole
p-Bromophenetole
3-Bromopropyl phenyl ether
Di(1-propynl) ether
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CAS
107-02-8
557-40-4
537-31-3
1746-13-0
36823-84-4
693-65-2
3459-80-1
103-50-4
539-30-01
558-86-3
613-62-7
112-26-5
112-36-7
143-24-8
111-44-4
109-44-4
119-96-6
117-82-8
106-06-3
117-83-9
622-87-7
6334-96-9
542-88-1
13057-17-5
596-10-6
593-19-7
588-63-6
111-43-4

Chemical Name
Isobutyl vinyl ether
Isophrone
b-Isoproxypropionitile
tert-Butyl methyl ether
n-Butyl phenyl ether
n-Butyl vinyl ether
Chloroacetaldehyde diethylacetal
2-Chlorobutadiene
1-(2-Chloroethoxy)-2-phenoxyethane
Chloroethylene
Chloromethyl methyl ether
b-Chlorophenetole
o-Chorophenetole
Cyclooctene
Cyclopropyl methyl ether
Diallyl ether
p-Di-n-butoxybenzene
1,2-Dibenzyloxyethane
p-Dibenzyloxybenzene
1,2-Dichloroethyl ethyl ether
2,4-Dichlorophenetole
Diethoxymethane
2,2-Diethoxypropane
Diethyl ethoxymethylenemalonate
Diethyl fumarate
Diethyl acetal
Diethylketone
m,o,p-Diethoxybenzene
1,2-Diethoxyethane
Dimethoxymethane

CAS
109-53-5
78-59-1
16634-04-0
1126-79-0
11-34-2
621-62-5
126-99-8
2243-49-91
75-01-4
107-30-2
614-72-2
931-88-4
540-47-6
557-40-4
75942-37-9

623-46-1
5392-86-9
462-95-3
126-84-1
87-13-8
623-91-6
105-57-7
96-22-0
2168-54-9
629-14-1
109-87-5

52

Di(2-propynl) ether
Di-n-propoxymethane
1,2-Epoxy-3-isopropoxypropane
1,2-Epoxy-3-phenoxypropane
p-Ethoxyacetophenone
1-(2-Ethoxyethoxy)ethyl acetate
2-Ethoxyethyl acetate
(2-Ethoxyethyl)-a-benzoyl benzoate
1-Ethoxynaphthalene
o,p-Ethoxyphenyl isocyanate
1-Ethoxy-2-propyne
3-Ethoxypropionitrile
2-Ethylacrylaldehyde oxime
2-Ethylbutanol
Ethyl-b-ethoxypropionate
2-Ethylhexanal
Ethyl vinyl ether
Furan
2,5-Hexadiyn-1-ol
4,5-Hexadien-2-yn-1-ol
n-Hexyl ether
Isoamyl benzyl ether
Isobutyl vinyl ether
Isophorone
Isoamyl ether
b-Isopropoxypropionitrile
Isopropyl-2,4,5-trichlorophenoxy
acetate

505-84-0
122-60-1
11676-63-7
111-15-9
5328-01-8
5395-71-1
2141-62-0
97-75-0
763-69-9
123-05-7
109-92-2
110-100-9

112-58-3
109-53-5
78-59-1
544-01-4

1,1-Dimethoxyethane
n-Methylphenetole
2-Methyltetrahydrofuran
3-Methoxy-1-butyl acetate
2-Methoxyethanol
3-Methoxyethyl acetate
2-Methoxyethyl vinyl ether
Methoxy-1,3,5,7-cyclooctatetraene
b-Methoxypropionitrile
m-Nitrophenetole
1-Octene
Oxybis(2-ethyl acetate)
Oxybis(2-ethyl benzoate)
b,b-Oxydipropionitrile
1-Pentene
Phenoxyacetyl chloride
2-Phenoxypropionyl chloride
Phenyl-o-propyl ether
p-Phenylphenetone
n-Propyl ether
n-Propyl isopropyl ether
Sodium 8-11-14-eicosatetraenoate
Sodium ethoxyacetylide
Tetrahydropyran
Triethylene glycol dipropionate
1,3,3-Trimethoxypropane

534-15-6
202-507-4
4435-53-4
109-86-4
110-49-6
111-96-6
110-67-8
203-893-7

203-694-5
211-862-4
122-35-0

111-43-7

142-68-7
241-547-7

1,1,2,3-Tetrachloro-1,3-butadiene

921-09-5

4-Vinyl cyclohexene
Vinylene carbonate

100-40-3

Source: Kelly, R.J., Review of Safety Guidelines for Peroxidizable Organic Chemicals, Chemical
Health and Safety, September/October, 1996.
Safe Storage Period for Peroxide Forming Chemicals
Description Period
Unopened chemicals from manufacturer 18 months
Opened containers
Chemicals in Part A 3 months
Chemicals in Parts B and D 12 months
Unihibited chemicals in Part C 24 hours
Inhibited chemicals in Part C 12 monthsa
a. Do not store under inert atmosphere, oxygen required for inhibitor to function.
Sources: Kelly, Richard J., Chemical Health & Safety, American Chemical Society, 1996, Sept,
28-36, Revised 12/97
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DETECTION AND INHIBITION OF PEROXIDES
BASIC PROTOCOLS
Ferrous Thiocyanate Detection Method:
Ferrous thiocyanate will detect hydroperoxides with the following test:
1. Mix a solution of 5 ml of 1% ferrous ammonium sulfate, 0.5 ml of 1N sulfuric acid and 0.5
ml of 0.1N ammonium thiocyanate (if necessary decolorize with a trace of zinc dust)
2. Shake with an equal quantity of the solvent to be tested
3. If peroxides are present, a red color will develop
Potassium Iodide Detection Method
0. Add 1 ml of a freshly prepared 10% solution of potassium iodide to 10 ml of ethyl ether in
a 25 ml glass-stoppered cylinder of colorless glass protected from light (both components
are clear)
1. A resulting yellow color indicates the presence of 0.005% peroxides
Inhibition of Peroxides
1. Storage and handling under an inert atmosphere is a useful precaution
2. Addition of 0.001% hydroquinone, diphenylamine, polyhydroxyphenols, aminophenols or
arylamines may stabilize ethers and inhibit formation of peroxides.
3. Dowex-1® has been reported effective for inhibiting peroxide formation in ethyl ether.
4. 100 ppm of 1-naphthol effective for peroxide inhibition in isopropyl ether.
5. Hydroquinone effective for peroxide inhibition in tetrahydrofuran.
6. Stannous chloride or ferrous sulfate effective for peroxide inhibition in dioxane.
Peroxides Test Strips
A set of peroxides test strips can be found by a number of manufacturers. The actual
concentration at which peroxides become hazardous is not specifically stated in the literature.
A number of publications use 100 ppm as a control value for managing the material safely
and purchased test strips should be able to detect this level.
Please note that these methods are BASIC protocols. Should a researcher perform one of these
methods, all safety precautions should be thoroughly researched.
Sources:
1. Furr, Keith Handbook of Lab Safety, 4th ed., CRC Press, 1995
2. Kelly, Richard J., Review of Safety Guidelines for Peroxidizable Organic Chemicals,
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Appendix 8. Examples of Incompatible Chemicals
Chemical

Incompatible for Chemical Storage

Acetic acid

Aldehyde, bases, carbonates, chromic acid, ethylene glycol, hydroxides,
metals, oxidizers, perchloric acid, peroxides, permanganates, phosphates,
xylene

Acetone

Acids, e.g., concentrated nitric and sulfuric, amines, oxidizers, plastics

Acetylene

Copper metal, halogens, mercury, potassium, silver, including their
compounds, oxidizers

Alkalis

Acids, carbon dioxides, chlorinated hydrocarbons, chromium, mercury,
oxidizers, salt, sulfur, water

Anhydrous ammonia

Acids, aldehydes, amides, calcium hypochlorite, hydrogen fluoride, mercury,
oxidizers, sulfur

Ammonium nitrate

Acids, alkalis, chlorates, fine organic powders, metals, nitrates, oxidizers,
sulfur

Aniline

Acids, e.g., nitric, aluminum, dibenzoyl peroxide, hydrogen peroxide,
oxidizers

Azides

Acids, heavy metals, oxidizers

Bromine

Acetaldehyde, acetylene, alcohols, alkalis, amines, butadiene, butane,
ethylene, fluorine, hydrogen, ketones, metals (finely divided), sodium
carbide, sulfur, turpentine

Calcium oxide

Acids, ethanol, fluorine

Carbon (activated)

Alkalis, all oxidizing agents, calcium hypochlorite, halogens

Carbon tetrachloride

Benzoyl peroxides, ethylene, fluorine, oxygen, silanes

Chlorates

Acids, ammonium salts, carbon, metal powders, sulfur, finely divided
combustibles and organics

Chromic acid

Acetic acid, acetone, alcohols, alkalis, ammonia, bases, camphor,
flammable liquids, glycerine, turpentine

Chromium trioxide

Benzene, phosphorus, hydrocarbons, metals, other organics

Copper

Acetylene, calcium, hydrogen peroxide, oxidizers

Cyanides

Acids, alkalis, strong bases

Flammable liquids

Ammonium nitrate, chromic acid, hydrogen peroxide, nitric acid, sodium
peroxide, halogens

Fluorine

Ammonia, halocarbons, halogens, ketones, metals, organic acids,
hydrocarbons, other combustible material

Hydrocarbons

Acids, bases, oxidizers

Hydrofluoric acid

Glass, organics, sodium

Hydrogen peroxide

Acetaldehyde, acetic acid, acetone, alcohols, aniline, carboxylic acid,
flammable liquids, metals (or their salts), nitric acid, nitromethane, organics,
phosphorus, sodium, sulfuric acid

Hydrogen sulfide

Acetaldehyde, oxidizers, e.g., fuming nitric acid, oxidizing gases, sodium

Hypochlorites

Acids, activated carbon

Iodine

Acetaldehyde, acetylene, ammonia, hydrogen, sodium
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Mercury

Acetylene, aluminum, amines, ammonia, calcium, fulminic acid, lithium,
oxidizers, sodium

Nitrates

Sulfuric acid, other acids, nitrites

Acetic acid, acetonitrile, amines, ammonia, aniline, bases, benzene, brass,
chromic acid, copper, cumene, flammable liquids and gases, formic acid,
Nitric acid (concentrated)
heavy metals, hydrogen sulfide, ketones, organic substances, sodium,
toluene
Nitrites

Acids

Nitroparaffins

Amines, inorganic bases

Oxalic acid

Mercury, oxidizers, silver, sodium chlorite

Oxygen

Acetaldheyde, alkalis, alkalines, ammonia, carbon monoxide, ethers,
flammable gases, liquids, solids, hydrocarbons, phosphorus

Perchloric acid

Acetic acid, acetic anhydride, alcohols, aniline, bismuth and bismuth alloys,
combustible materials, dehydrating agents, ethyl benzene, hydriotic acid,
hydrochloric acid, grease, iodides, ketones, other organic materials,
oxidizers, pyridine

Peroxides, organic

Acids (inorganic, organic)

Phosphorus

Air, alkalis, oxygen, reducing agents

Potassium

Acetylene, acids, alcohols, carbon dioxide, carbon tetrachloride, halogens,
hydrazine, mercury, oxidizers, selenium, sulfur

Potassium chlorate

Acids, e.g., sulfuric, ammonia, combustible materials, fluorine,
hydrocarbons, metals, organic substances, sugars

Potassium perchlorate

Acids, e.g., sulfuric, alcohols, combustible materials, fluorine, hydrazine,
metals, organic materials, reducing agents

Potassium permanganate Benzaldehyde, ethylene glycol, glycerol, sulfuric acid
Selenides

Reducing agents

Silver

Acetylene, ammonia, ammonium compounds, fulminic acid, oxalic acid,
oxidizers, ozonides, peroxyformic acid

Sodium

Acids, carbon tetrachloride, carbon monoxide, hydrazines, metals,
oxidizers, water

Sodium nitrate

Acetic anhydride, acids, metals, organic matter, peroxyformic acid, reducing
agents

Sodium nitrite

Ammonium nitrate and ammonium salts

Sodium peroxide

Acetic acid (glacial), acetic anhydride, benzene, benzaldehyde, carbon
disulfide, ethyl acetate, furfural, glycerin, hydrogen sulfide metals, methyl
acetate, peroxyformic acid, phosphorus

Sulfides

Acids

Sulfuric acid

Potassium chlorate, potassium perchlorate, potassium permanganate like
compounds of sodium and lithium

Tellurides

Reducing agents
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Appendix 10: Carcinogens
The list below is a compilation of substances classified as carcinogens by either the International
Agency for Research on Cancer (IARC) and the National Toxicology Program (NTP). Some of
these substances are classified as “Select Carcinogens” and require special work practices. See
Appendix 1 for the definition of “Select Carcinogen”
Chemical Name

IARCa

NTPb

Acetaldehyde
Acetamide
2-Acetylaminofluorene
Acrylamide
Acrylonitrile
Adriamycin
AF-2 (2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide)
Aflatoxin M1
Aflatoxins, naturally occurring
A-α-C (2-amino-9H-pyrido[2,3-b]indole)
2-Aminoanthraquinone
p-Aminoazobenzene
o-Aminoazotoluene
4-Aminobiphenyl
1-Amino-2-methylanthraquinone
2-Amino-5-(5-nitro-2-furyl)-1,3,4-thiadiazole
Amitrole
Amsacrine
Analgesic mixtures containing phenacetin
Androgenic (anabolic) steroid
o-Anisidine
o-Anisidine hydrochloride
Antimony trioxide
Aramite
Arsenic and compounds
Asbestos
Asbestos, actinolite
Asbestos, anthophylite
Asbestos, tremolite
Auramine (technical-grade)
Azacitidine
Azaserine
Azathioprine
Benzal chloride
Benz[a]anthracene
Benzene
Benzidine
Benzidine-based dyes
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[j]fluoranthene
Benzo[k]fluoranthene
Benzofuran
Benzotrichloride

2B
2B

2
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2A
2B
2A
2B
2B
1
2B

2
2
2
2
1
2

2B
2B
1
2B
2B
2B
1
2A
2B

2
1
2
2
1
2

2B
2B
1
1

2B
2A
2B
1
2A
2A
1
1
2A
2A
2B
2B
2B
2B
2A

1
1

2
1
2
1
1
2
2
2
2
2
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Chemical Name
Benzoyl chloride
Benzyl chloride
Benzyl violet
2,2-Bis(bromomethyl)propane-1,3-diol
Beryllium and certain compounds
Betel quid with tobacco
N,N-Bis(2-chloroethyl)-2-naphthylamine (chlornaphazine)
Bis(chloromethyl)ether (technical grade)
Bischloroethyl nitrosourea (BCNU)
Bleomycins
Bracken fern
Bromodichloromethane
1,3-Butadiene
1,4-Butanediol dimethanesulfonate (Busulphan Myleran)
Butylated hydroxyanisole (BHA)
β-Butyrolactone
C.I. Acid Red 114
C.I. Basic Red 9
C.I. Direct Blue 15
C.I. Citrus Red No. 2
Cadmium and compounds
Caffeic acid
Captafol
Carbon tetrachloride
Catechol
Ceramic Fibres (respirable size)
Carbon-black
Carrageenan, degraded
Chlorambucil
Chloramphenicol
Chlordane
Chlordecone (Kepone)
Chlorendic acid
Para-Chloroaniline
Chlorinated paraffins (C12 60% Chlorine)
α-Chlorinated toluenes
1-(2-Chloroethyl)-3-cyclohexyl-1-nitrosourea (CCNU)
1-(2-Chloroethyl)-3-(4-methylcyclohexyl)-1-nitrosourea
(Methyl-CCNU; Semustine)
Chloroform
Chloromethyl methyl ether (technical-grade)
1-Chloro-2-methylpropene
3-Chloro-2-methylpropene
Chlorophenoxy herbicides
4-Chloro-o-phenylenediamine
Chloroprene
Chlorothalonil
p-Choro-o-toluidine and its strong acid salts
Chlorozotocin
Chromium (VI) compounds
Ciclosporin
Cisplatin
Coal-tar pitches

EKU CHP 2011 - 2012

IARCa
2A
2A
4B
2B
1
1
1
1
2A
2B
2B
2B
2A
1
2B
2B
2B
2B
2B
2B
1
2B
2A
2B
2B
2B
2B
2B
1
2A
2B
2B
2B
2B
2B
2A
2A

NTPb

1

1

2B
1
2B

2
1

2B
2
1
2
2
1
1
2
2
1
2
2
1
2
2
2
2

2
2B
2B
2B
2B
2A
2A
1
1
2A
1

2
2
2
2
1
2
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Chemical Name
Coal-tars
Cobalt and cobalt compounds
Coffee (urinary bladder)
Conjugated estrogens
Creosotes
p-Cresidine
Cupferron
Cycasin
Cyclophosphamide
Cyclosporin A
DDT
Dacarbazine
Dantron (Chrysazin; 1, 8-Dihydroxyanthraquinone)
Daunomycin
N,N'-Diacetylbenzidine
2,4-Diaminoanisole
1,4-Diaminoanisole sulfate
4,4'-Diaminodiphenyl ether
2,4-Diaminotoluene
Dibenz[a, h]acridine
Dibenz[a, h]anthracene
Dibenz[a, j]acridine
7H-Dibenzo[c,g]carbazole
Dibenzo[a, e]pyrene
Dibenzo[a, h]pyrene
Dibenzo[a, i]pyrene
Dibenzo[a, l]pyrene
1,2-Dibromo-3-chloropropane (DBCP)
2,3-Dibromopropan-1-ol
p-Dichlorobenzene
3,3'-Dichlorobenzidene dihydrochloride
3,3'-Dichlorobenzidine
3,3'-Dichloro-4-4'-diaminodiphenyl ether
1,2-Dichloroethane
Dichloromethane
2-(2,4-Dichlorophenoxy)propionic acid
1,3-Dichloropropene (technical-grade)
Dichlorvos
Diepoxybutane
Diesel engine exhaust particulates
Diesel fuel, marine
Di(2-ethylhexyl) phthalate
1,2-Diethylhydrazine
Diethyl Sulfate
Diethylstilbestrol (DES)
Diglycidyl resorcinol ether
Dihydrosafrole
Diisopropyl sulfate
3,3'-Dimethoxybenzidine (o-Dianisidine)
3,3'-Dimethoxybenzidine dihydrochloride
2,6-Dimethylaniline
3,3'-Dimethylbenzidine (o-Tolidine)
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IARCa
1
2B
2B
2A
2B
2B
1
2B
2B
2B
2B
2B
2B
2B
2B
2A
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2A
2B

NTPb
1
1
1
2
2
1
1
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2B
2A
1
2B
2B
2B
2B
2B
2B

2
1
2
2
2
2
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Chemical Name
1,2-Dimethylhydrazine
Dimethyl sulfate
p-Dimethylaminoazobenzene
Trans-2-[(Dimethylamino)methylimino]-5-[2-(5-nitro-2furyl)vinyl]-1,3,4-oxadiazole
Dimethylcarbamoyl Chloride
1,1-Dimethylhydrazine
Dimethyl vinyl chloride
3,7-Dinitrofluoranthene
3,9-Dinitrofluoranthene
1,6-Dinitropyrene
1,8-Dinitropyrene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
1,4-Dioxane
Direct Black 38
Direct Blue 6
Disperse blue 1
Engine exhaust, gasoline
Environmental Tobacco Smoke
1,2-Epoxybutane
Epichlorohydrin
Erionite
Estrogens (not conjugated) estradiol-17ß
Estrogens (not conjugated) estrone
Estrogens (not conjugated) ethinylestradiol
Estrogens (not conjugated) mestranol
Ethyl acrylate
Ethylbenzene
Ethylene thiourea
Ethylene dibromide
Ethylene oxide
Ethyl methanesulfonate
N-Ethyl-N-nitrosourea
Etoposide
Etoposide in combination with cisplatin and bleomycin
Formaldehyde (gas)
2-(2-Formylhydrazino)-4-(5-(5-nitro-2-furyl)thiazole
Fowler's solution
Fuel oil, residual
Furan
Gasoline
Gasoline engine exhaust fumes
Gasoline, unleaded
Glass wool (respirable size)
Glu-P-1 (2-amino-6-methyldipyrido[1, 2-a:3', 2'-d]imidazole)
Glu-P-2 (2-aminodipyrido[1, 2-a:3',2'-d]imidazole)
Glycidaldehyde
Glycidol
Griseofulvin
HC blue 1
Heptachlor
Hexachlorobenzene
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IARCa
2A
2A
2B

NTPb
2
2

2B
2A
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B

2
2
2
2
2
2
1
1
2
1

2B
2A
1

2B
2B
2B
2A
1
2B
2A
2A
1
2A
2B
1
2B
2B
2B
2B
2B
2B
2B
2B
2B
2A
2B
2B
2B
2B

2
1
2
2
2
2
2
2
1
2
2
2

2

2

2

2
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Chemical Name
Hexachlorocyclohexane (all isomers)
Hexachloroethane
Hexamethylphosphoramide
Hydrazine (anhydrous)
Hydrazine sulfate
Hydrazobenzene
Indeno[1, 2, 3-cd]pyrene
Inorganic-acid mists, containing sulfuric acid
IQ (2-Amino-3-methylimidazo[4,5-f]quinoline)
Iron-dextran complex
Isoprene
Lasiocarpine
Lead and lead compounds, inorganic
Lead acetate
Lead phosphate
Lindane
Magenta (containing CI basic red 9)
MeA-a-C (2-Amino-3-methyl-9H-pyrido[2, 3]indole)
Medroxyprogestrone acetate
MelQ (2-Amino-3, 4-dimethylimidazol[4, 5f]quinoline
MelQx (2-AMino-3, 8-dimethylimidazo[4, 5-f]quinoxaline
Melphalan
Merphalan
5-Methoxypsoralen
8-Methoxysoralen (methoxsalen) plus ultraviolet A radiation
2-Methylaziridine (propyleneimine)
Methylazoxymethanol acetate
5-Methylchrysene
4,4'-Methylene bis(2-chloroaniline) (MBOCA)
4,4'-Methylene bis(2-methylaniline)
4,4'-Methylene bis(N,N-dimethylbenzenamine)
4,4'-Methylenedianiline
4,4'-Methylenedianiline dihydrochloride
Methyl Mercury Compounds
Methyl methanesulfonate
2-Methyl-1-nitroanthraquinone (uncertain purity)
N-Methyl-N'-nitro-N-nitrosoguanidine (MNNG)
N-Methyl-N-nitrosourea
N-Methyl-N-nitrosourethane
Methylthiouracil
Metronidazole
Michler's ketone [4,4’-(Dimethylamino)benzophenone]
Mineral oils, untreated and mildly-treated
Mirex
Mitomycin C
Mitoxantrone
Monocrotaline
MOPP and other combined chemotherapy including
alkylating agents
5-(Morpholinomethyl)-3-[(5-nitrofurfurylidene)amino]-2oxazolidinone
Mustard gas
Nafenopi
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IARCa
2B
2B
2B
2B
2B
1
2A
2B
2B
2B
2B

NTPb
2
2
2
2
2
2
2
2
2
2
2
2

2B
2B
2B
2B
2B
1
2B
2A
1
2B
2B
2B
2A
2B
2B
2B
2B
2A
2B
2A
2A
2B
2B
2B
1
2B
2B
2B
2B

1
1
2
2
2
2
2
2
2
2
2
2
2
1
2

1
2B
1
2B

1
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Chemical Name
2-Napthylamine
Nickel compounds
Nickel and certain nickel compounds
Nickel metallic, and alloys
Niridazole
Nitrilotriacetic acid
Nitrilotriacetic acid and its salts
5-Nitroacenaphthene
2-Nitroanisole
Nitrobenzene
6-Nitrochrysene
Nitrofen, technical-grade
2-Nitrofluorene
1-[(5-Nitrofurfurylidene)amino]-2-imidazolidinone
N-[4-(5-Nitro-2-furyl)-2-thiaxolyl]acetamide
Nitrogen mustard
Nitrogen mustard N-oxide
Nitrogen mustard hydrochloride
Nitromethane
2-Nitropropane
1-Nitropyrene
4-Nitropyrene
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiethanolamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitroso-N-ethylurea
3-(N-Nitrosomethylamino)propionitirile
4-(N-Nitrosomethylamino)-1-(3-pyridyl)-butanone (NNK)
N-Nitrosomethylethylamine
N-Nitroso-N-methylurea
N-Nitrosomethylvinylamine
N-Nitrosomorpholine
N-Nitrosonornicotine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitrososarcosine
Norethisterone
Ochratoxin A
Oestrogen-progestogen therapy, post menopausal
Oestrogen replacement therapy
Oestrogen, nonsteroidal
Oestrogen, steroidal
Oil orange ss
Oral contraceptives, combined
Oral contraceptives, sequential
Oxazepan
4,4’-Oxydianiline
Oxymetholone
Palygorskite (long fibers, > 5 micrometers)
Panfuran S (containing dihydorxymethylfuratrizine)
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IARCa
1
1

NTPb
1
2

2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2A
2B

2
2
2
2

2
2B
2B
2B
2B
2B
2B
2B
2A
2A
2A
2B
2B
2B
2A
2B
2B
2B
2B
2B
2B
2B
2B
2B
1
1
1
2B
1
1
2B
2B

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2

2B
2B
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Chemical Name
Phenacetin
Phenazopyridine hydrochloride
Phenobarbital
Phenolphthalein
Phenoxybenzamine hydrochloride
Phenyl glycidyl ether
Phenytoin
Phlp (2-Amino-1-methyl-6-phenyl-imidazo[4,5-b]pyridine)
Piperazine estrone sulfate
Polybrominated biphenyls
Polychlorinated biphenyls (PCB’s)
Ponceau 3R
Ponceau MX
Potassium bromate
Procarbazine hydroxhloride
Progesterone
Progestins
Progestogen-only contraceptives
1,3-Propane sultone
β-Propiolactone
Propyleneimine
Propylene oxide
Propylthiouracil
Radon 222 and its decay products
Reserpine
Rockwool
Safrole
Selenium sulfide
Shale-oils
Silica, crystalline cristobalite (respirable size)
Silica, crystalline tridymite (respirable size)
Silica, crystalline quartz (respirable size)
Slagwool
Sodium equilin sulfate
Sodium estrone sulfate
Sodium ortho-phenylphenate
Soots
Sterigmatocystin
Streptozotocin
Strong inorganic acid mists containing sulfuric acid
Styrene
Styrene-7,8-oxide
Sulfallate
Talc (containing asbestos fibers)
Tamoxifen
Tars
Teniposide
2,3,7,8-Tetrachlorodibenzo-para-dioxin (TCDD)
Tetrachloroethylene
Tetrafluoroethylene
Tetranitromethane
Thioacetamide
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IARCa
2A
2B
2B
2B
2B
2B
2B
2B
2B
2A
2B
2B
2B
2A
2B
2B
2B
2B
2B
2B
2B
1
2B
2B
1
1
1
2B

NTPb
2
2
2
2
2
1
2
2

2
2
2
2
2
2
2
1
2
2
2
1
1
1
1
1

2B
1
2B
2B
2B
2A
2B
1
1
2A
1
2A
2B
2B
2B

1
2
1
2
1
1
1
2
2
2
2
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Chemical Name
4,4'-Thiodianiline
Thiotepa
Thiourea
Thorium dioxide
Tobacco products, smokeless
Tobacco smoke
o-Tolidine
Toluene diisocyanates
o-Toluidine
o-Toluidine hydrochloride
Toxaphene (Polychlorinated camphenes)
Treosulfan
Trichlormethine (trimustine hydrochloride)
Trichloroethylene
2,4,6-Trichlorophenol
1,2,3-Trichloropropane
Tris (2,3-dibromopropyl)phosphate
Trp-P-1 (3-Amino-1,4-dimethyl-5H-pyrido[4,3-b] indole)
Trp-P-2 (3-Amino-1-methyl-5H-pyrido[4,3-b]indole)
Trypan blue
Uracil mustard
Urethane
Vinyl acetate
Vinyl bromide
Vinyl chloride CSA
4-Vinyl cyclohexene
4-Vinyl-1-cyclohexene diepoxide
4-Vinylcyclohexene diepoxide
Vinyl fluoride
Welding Fumes
2,6-Xylidine (2,6-Dimethylaniline)
Zalcitabine
Zidovidine

IARCa
2B
1
2B
1
1
2B
2B
2A
2B
1
2B
2A
2A
2A
2B
2B
2B
2B
2B
2B
2A
1
2B

NTPb
1
2
1
1
1
2
2
2
2
2
2
2
2
2

2
1
2

2B
2A
2B
2B
2B
2B

(a) International Agency for Research on Cancer (IARC):
1. Carcinogenic to humans with sufficient epidemiological evidence
2A. Probably carcinogenic to humans with (usually) at least limited human evidence
2B. Probably carcinogenic to humans, but having (usually) no human evidence
For a complete listing of IARC carcinogens, mixtures and exposure circumstances, see
http://www.iarc.fr
(b) National Toxicology Program (NTP):
a. Known to be carcinogenic with evidence from human studies
b. Reasonably anticipated to be a carcinogen, with limited evidence in humans or
sufficient evidence in experimental animals
More information on NTP carcinogens can be found at: http://ntp-server.niehs.nih.gov
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Appendix 11: Cryogenic Materials*
A. Physical Properties of Cryogenic Materials

--87.3

Liquid to
Gas
Expansion
Ratio
--860

194.7

790

1.70

304.2

72.8

1560

4.2
20.3
77.3
90.2

780
865
710
875

0.14
0.07
0.97
1.11

5.2
33.0
126.3
154.8

2.2
12.8
33.5
50.1

125
71
808
1410

Boiling Point
(K)
Air
Argon
Carbon
Dioxide
Helium
Hydrogen
Nitrogen
Oxygen

Gas Specific
Density

Critical
Temp (K)

Critical
Pressure
(atm)

Liquid
Density (g/L)

1.00
1.39

--150.9

--48.3

--1402

B. Cryogen Hazards
i. Physiological Hazards - Severe cold "burns" or frostbite may be inflicted if the human body comes in
contact with cryogenic fluids, boiled-off vapor, or surfaces cooled by cryogenic fluids. The evolution of
large volumes of gases associated with evaporation of cryogenic liquid spills can result in asphyxiation.
For instance, nitrogen expands approximately 700 times in volume, going from liquid to gas at ambient
temperature. Asphyxiation and chemical toxicity are hazards encountered when entering a cryogenic
vessel that has been used to store cryogenic liquids if proper ventilation/purging techniques are not
employed.
ii. Material and Construction Hazards - The selection of materials calls for consideration of the effects of
low temperatures on the properties of those materials. Some materials become brittle at low
temperatures. Brittle fracture can occur very rapidly resulting in almost instantaneous failure. Low
temperature equipment can also fail due to thermal stresses caused by differential thermal contraction of
the materials. Over pressurization of cryogenic equipment can occur due to the phase change from liquid
to gas if not vented properly. All cryogenic fluids produce large volumes of gas when they vaporize.
iii. Flammability and Explosion Hazards - Fire or explosion may result from the escaping of flammable
gases such as hydrogen, carbon monoxide, or methane. Escaping liquid oxygen, while not a flammable
gas itself, can combine with combustible materials and cause spontaneous combustion. Oxygen can
cling to clothing and cloth items and presents an acute fire hazard for approximately one-half hour after
exposure.
iv. High Pressure Gas Hazards - Potential hazards exist in highly compressed gases because of the
stored energy. In cryogenic systems high pressures are obtained by gas compression during
refrigeration, by pumping of liquids to high pressures followed by rapid evaporation, and by confinement
of cryogenic fluids with subsequent evaporation. If this confined fluid is suddenly released through a
rupture or break in a line, a significant thrust may be experienced.
*Adapted from: J.W. Crozier, Safety Handling Procedures for Cryogenic Materials, Fulton School of Engineering,
Arizona State University, 2008
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Appendix 12: Chemicals of Interest (COI)
The Department of Homeland Security has issued a regulation entitled "Chemical Facilities Anti Terrorism
Standards" (CFATS). The following list is adapted from 6 CFR Part 27 Appendix to Chemical Facility AntiTerrorism Standards; Final Rule.
Chemicals of Interest (COI)
Acetaldehyde
Acetone cyanohydrin,
stabilized
Acetyl bromide
Acetyl chloride
Acetyl iodide
Acetylene
Acrolein
Acrylonitrile
Acrylyl chloride
Allyl alcohol
Allylamine
Allyltrichlorosilane,
stabilized
Aluminum (powder)
Aluminum bromide,
anhydrous
Aluminum chloride,
anhydrous
Aluminum phosphide
Ammonia (anhydrous)
Ammonia (conc. 20% or
greater)
Ammonium nitrate, [with
more than 0.2 percent
combustible substances,
including any organic
substance calculated as
carbon, to the exclusion of
any other added
substance]
Ammonium picrate
Amyltrichlorosilane
Antimony pentafluoride
Arsenic trichloride
Arsine
Barium azide
1,4-Bis(2-chloroethylthio)nbutane
Bis(2chloroethylthio)methane
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Synonym

Chemical Abstract Service
(CAS) #
75-07-0
75-86-5

[Ethyne]
[2-Propenal] or
Acrylaldehyde
[2-Propenenitrile]
[2-Propenoyl chloride]
[2-Propen-1-ol]
[2-Propen-1-amine]

506-96-7
75-36-5
507-02-8
74-86-2
107-02-8
107-13-1
814-68-6
107-18-6
107-11-9
107-37-9
7429-90-5
7727-15-3
7446-70-0
20859-73-8
7664-41-7
7664-41-7

6484-52-2

[Arsenous trichloride]

131-74-8
107-72-2
7783-70-2
7784-34-1
7784-42-1
18810-58-7
142868-93-7
63869-13-6
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Chemicals of Interest (COI)
Bis(2chloroethylthiomethyl)
ether
1,5-Bis(2-chloroethylthio)npentane
1,3-Bis(2-chloroethylthio)npropane
Boron tribromide
Boron trichloride
Boron trifluoride
Boron trifluoride compound
with methyl ether (1:1)
Bromine
Bromine chloride
Bromine pentafluoride
Bromine trifluoride
Bromotrifluorethylene
1,3-Butadiene
Butane
Butene
1-Butene
2-Butene
2-Butene-cis
2-Butene-trans
Butyltrichlorosilane
Calcium hydrosulfite
Calcium phosphide
Carbon disulfide
Carbon oxysulfide
Carbonyl fluoride
Carbonyl sulfide
Chlorine
Chlorine dioxide
Chlorine monoxide
Chlorine pentafluoride
Chlorine trifluoride
Chloroacetyl chloride
2Chloroethylchloromethylsulf
ide
Chloroform
Chloromethyl ether
Chloromethyl methyl ether
1-Chloropropylene
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Synonym

Chemical Abstract Service
(CAS) #
63918-90-1
142868-94-8
63905-10-2

[Borane, trichloro]
[Borane, trifluoro]
[Boron, trifluoro [oxybis
(methane)],T-4-]

[Ethene, bromotrifluoro-]

[2-Butene, (E)]
[Calcium dithionite]

10294-33-4
10294-34-5
2095581
353-42-4
7726-95-6
13863-41-7
7789-30-2
7787-71-5
598-73-2
106-99-0
106-97-8
25167-67-3
106-98-9
107-01-7
590-18-1
624-64-6
7521-80-4
15512-36-4
1305-99-3
75-15-0

[Carbon oxide sulfide
(COS); carbonyl sulfide]

463-58-1

[Chlorine oxide, (ClO2)]
[Chlorine oxide]

353-50-4
463-58-1
7782-50-5
10049-04-4
7791-21-1
13637-63-3
7790-91-2
79-04-9
2625-76-5

[Methane, trichloro-]
[Methane, oxybis(chloro-)]
[Methane, chloromethoxy-]
[1-Propene, 1-chloro-]

67-66-3
542-88-1
107-30-2
590-21-6
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Chemicals of Interest (COI)

Synonym

2-Chloropropylene

[1-Propene, 2-chloro-]
[o-Isopropyl
methylphosphonochloridate
]
[o-Pinacolyl
methylphosphonochloridate
]

Chlorosarin
Chlorosoman
Chlorosulfonic acid
Chromium oxychloride
Crotonaldehyde
Crotonaldehyde, (E)
Cyanogen
Cyanogen chloride
Cyclohexylamine
Cyclohexyltrichlorosilane
Cyclopropane
DF
Diazodinitrophenol
Diborane
Dichlorosilane
N,N(2diethylamino)ethanethiol
Diethyldichlorosilane
o,o-Diethyl S[2(diethylamino)ethyl]
phosphorothiolate
Diethyleneglycol dinitrate
Diethyl methylphosphonite
N,N-Diethyl
phosphoramidic dichloride
N,N(2diisopropylamino)ethanet
hiol
Difluoroethane
N,N-Diisopropyl
phosphoramidic dichloride
1,1-Dimethylhydrazine
Dimethylamine
N,N(2dimethylamino)ethanethi
ol
Dimethyldichlorosilane
N,N-Dimethyl
phosphoramidic dichloride
2,2-Dimethylpropane
Dingu
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[2-Butenal]
[2-Butenal], (E)-]
[Ethanedinitrile]
[Cyclohexanamine]

Methyl phosphonyl
difluoride

[Silane, dichloro-]

Chemical Abstract Service
(CAS) #
557-98-2
1445-76-7
7040-57-5
7790-94-5
14977-61-8
4170-30-3
123-73-9
460-19-5
506-77-4
108-91-8
98-12-4
75-19-4
676-99-3
87-31-0
19287-45-7
4109-96-0
100-38-9
1719-53-5
78-53-5
693-21-0
15715-41-0
1498-54-0

N,N-diisopropyl(beta)aminoethane thiol

1439977

[Ethane, 1,1-difluoro-]

75-37-6
23306-80-1

[Hydrazine, 1, 1-dimethyl-]
[Methanamine, N-methyl-]

57-14-7
124-40-3
108-02-1

[Silane, dichlorodimethyl-]
[Dimethylphosphoramidodic
hloridate ]
[Propane, 2,2-dimethyl-]
[Dinitroglycoluril]

75-78-5
677-43-0
463-82-1
55510-04-8
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Chemicals of Interest (COI)
Dinitrogen tetroxide
Dinitrophenol
Dinitroresorcinol
Diphenyldichlorosilane
Dipicryl sulfide
Dipicrylamine [or] Hexyl
N,N(2dipropylamino)ethanethio
l
N,N-Dipropyl
phosphoramidic dichloride
Dodecyltrichlorosilane
Epichlorohydrin
Ethane
Ethyl acetylene
Ethyl chloride
Ethyl ether
Ethyl mercaptan
Ethyl nitrite
Ethyl phosphonyl difluoride
Ethylamine
Ethyldiethanolamine
Ethylene
Ethylene oxide
Ethylenediamine
Ethyleneimine
Ethylphosphonothioic
dichloride
Ethyltrichlorosilane
Fluorine
Fluorosulfonic acid
Formaldehyde (solution)
Furan
Germane
Germanium tetrafluoride
Guanyl
nitrosaminoguanylidene
hydrazine
Hexaethyl tetraphosphate
and compressed gas
mixtures
Hexafluoroacetone
Hexanitrostilbene
Hexolite
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Synonym

[Hexanitrodiphenylamine]

Chemical Abstract Service
(CAS) #
10544-72-6
25550-58-7
519-44-8
80-10-4
115937
131-73-7
1439946
40881-98-9

[Oxirane, (chloromethyl)-]
[1-Butyne]
[Ethane, chloro-]
[Ethane, 1,1-oxybis-]
[Ethanethiol]
[Nitrous acid, ethyl ester]
[Ethanamine]
[Ethene]
[Oxirane]
[1,2-Ethanediamine]
[Aziridine]

4484-72-4
106-89-8
74-84-0
107-00-6
75-00-3
60-29-7
75-08-1
109-95-5
753-98-0
75-04-7
139-87-7
74-85-1
75-21-8
107-15-3
151-56-4
993-43-1
115-21-9
7782-41-4
7789-21-1
50-00-0
110-00-9
7782-65-2
7783-58-6

757-58-4

[Hexotol]

684-16-2
20062-22-0
121-82-4
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Chemicals of Interest (COI)

Synonym

Hexyltrichlorosilane
HMX
HN1 (nitrogen mustard-1)
HN2 (nitrogen mustard-2)
HN3 (nitrogen mustard-3)
Hydrazine
Hydrochloric acid (conc.
37% or greater)
Hydrocyanic acid
Hydrofluoric acid (conc.
50% or greater)
Hydrogen
Hydrogen bromide
(anhydrous)
Hydrogen chloride
(anhydrous)
Hydrogen cyanide
Hydrogen fluoride
(anhydrous)
Hydrogen iodide,
anhydrous
Hydrogen peroxide
(concentration of at least
35%)
Hydrogen selenide
Hydrogen sulfide
Iodine pentafluoride
Iron, pentacarbonyl
Isobutane
Isobutyronitrile
Isopentane
Isoprene
Isopropyl chloride
Isopropyl chloroformate
Isopropylamine
Isopropylphosphonothioic
dichloride
Isopropylphosphonyl
difluoride
Lead azide
Lead styphnate
Lewisite 1
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[Cyclotetramethylenetetranit
ramine]
[Bis(2chloroethyl)ethylamine]
[Bis(2chloroethyl)methylamine]
[Tris(2-chloroethyl)amine]

Chemical Abstract Service
(CAS) #
928-65-4
2691-41-0
538-07-8
51-75-2
555-77-1
302-01-2
7647-01-0
74-90-8
7664-39-3
1333-74-0
10035-10-6
7647-01-0

[Hydrocyanic acid]

74-90-8
7664-39-3
10034-85-2
7722-84-1
2148909
2148878
7783-66-6

[Iron carbonyl (Fe (CO)5),
(TB511)-]
[Propane, 2-methyl]
[Propanenitrile, 2-methyl-]
[Butane, 2-methyl-]
[1,3-Butadiene, 2-methyl-]
[Propane, 2-chloro-]
[Carbonochloridic acid,
1methylethyl ester]
[2-Propanamine]

13463-40-6
75-28-5
78-82-0
78-78-4
78-79-5
75-29-6
108-23-6
75-31-0
1498-60-8
677-42-9

[Lead trinitroresorcinate]
[2Chlorovinyldichloroarsine]

13424-46-9
15245-44-0
541-25-3
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Chemicals of Interest (COI)
Lewisite 2
Lewisite 3
Lithium amide
Lithium nitride
Magnesium (powder)
Magnesium diamide
Magnesium phosphide
MDEA
Mercury fulminate
Methacrylonitrile
Methane
2-Methyl-1-butene
3-Methyl-1-butene
Methyl chloride
Methyl chloroformate
Methyl ether
Methyl formate
Methyl hydrazine
Methyl isocyanate
Methyl mercaptan
Methyl thiocyanate
Methylamine
Methylchlorosilane
Methyldichlorosilane
Methylphenyldichlorosilane
Methylphosphonothioic
dichloride
2-Methylpropene
Methyltrichlorosilane
Sulfur mustard (Mustard
gas (H))
O-Mustard (T)
Nickel Carbonyl
Nitric acid
Nitric oxide
Nitrobenzene
5-Nitrobenzotriazol
Nitrocellulose
Nitrogen mustard
hydrochloride
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Synonym
[Bis(2chlorovinyl)chloroarsine]
[Tris(2-chlorovinyl)arsine]

[Methyldiethanolamine]
[2-Propenenitrile, 2-methyl-]

[Methane, chloro-]
[Carbonochloridic acid,
methyl ester]
[Methane, oxybis-]
[Formic acid Methyl ester]
[Hydrazine, methyl-]
[Methane, isocyanato-]
[Methanethiol]
[Thiocyanic acid, methyl
ester]
[Methanamine]

Chemical Abstract Service
(CAS) #
40334-69-8
40334-70-1
7782-89-0
26134-62-3
7439-95-4
7803-54-5
12057-74-8
105-59-9
628-86-4
126-98-7
74-82-8
563-46-2
563-45-1
74-87-3
79-22-1
115-10-6
107-31-3
60-34-4
624-83-9
74-93-1
556-64-9
74-89-5
993-00-0
75-54-7
149-74-6
676-98-2

[1-Propene, 2-methyl-]
[Silane, trichloromethyl-]

115-11-7
75-79-6

[Bis(2-chloroethyl)sulfide]

505-60-2

[Bis(2chloroethylthioethyl)ether]

63918-89-8

[Nitrogen oxide (NO)]

[Bis(2chloroethyl)methylamine
hydrochloride]

13463-39-3
7697-37-2
10102-43-9
98-95-3
160318
9004-70-0
55-86-7
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Chemicals of Interest (COI)

Synonym

Nitrogen trioxide
Nitroglycerine
Nitromannite
Nitromethane
Nitrostarch
Nitrosyl chloride
Nitrotriazolone
Nonyltrichlorosilane
Octadecyltrichlorosilane
Octolite
Octonal
Octyltrichlorosilane
Oleum (Fuming Sulfuric
acid)
Oxygen difluoride
1,3-Pentadiene
Pentane
1- Pentene
2-Pentene, (E)
2-Pentene, (Z)
Pentolite
Peracetic acid
Perchloromethylmercaptan

[Mannitol hexanitrate,
wetted]

Chemical Abstract Service
(CAS) #
10544-73-7
55-63-0
15825-70-4
75-52-5
9056-38-6
2696-92-6
932-64-9
5283-67-0
112-04-9
57607-37-1
78413-87-3
5283-66-9

[Sulfuric acid, mixture with
sulfur trioxide]

[Ethaneperoxic acid]
[Methanesulfenyl chloride,
trichloro-]

8014-95-7
7783-41-7
504-60-9
109-66-0
109-67-1
646-04-8
627-20-3
8066-33-9
79-21-0
594-42-3

Perchloryl fluoride
PETN
Phenyltrichlorosilane

[Pentaerythritol tetranitrate]

7616-94-6
78-11-5
98-13-5

Phosgene

[Carbonic dichloride] or
[carbonyl dichloride]

75-44-5

Phosphine
Phosphorus
Phosphorus oxychloride
Phosphorus pentabromide
Phosphorus pentachloride
Phosphorus pentasulfide
Phosphorus trichloride
Picrite
Piperidine
Potassium chlorate
Potassium cyanide
Potassium nitrate
Potassium perchlorate
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[Phosphoryl chloride]

[Nitroguanidine]

7803-51-2
7723-14-0
10025-87-3
7789-69-7
10026-13-8
1314-80-3
2125683
556-88-7
110-89-4
698078
151-50-8
7757-79-1
7778-74-7
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Chemicals of Interest (COI)

Synonym

Potassium permanganate
Potassium phosphide
Propadiene
Propane
Propionitrile

[1,2-Propadiene]

Propyl chloroformate
Propylene
Propylene oxide
Propyleneimine
Propylphosphonothioic
dichloride
Propylphosphonyl difluoride
Propyltrichlorosilane
Propyne
QL
RDX

[Propanenitrile]
[Carbonchloridic acid,
propylester]
[1-Propene]
[Oxirane, methyl-]
[Aziridine, 2-methyl-]

[1-Propyne]
[o-Ethyl-o-2diisopropylaminoethyl
methylphosphonite]
[Cyclotrimethylenetrinitrami
ne]

Silane
Silicon tetrachloride
Silicon tetrafluoride
Sodium azide
Sodium chlorate
Sodium cyanide
Sodium hydrosulfite
Sodium nitrate
Sodium phosphide
Soman

690-14-2
141-57-1
74-99-7
57856-11-8
121-82-4

107-44-8
7783-79-1

[1,2-Bis(2chloroethylthio)ethane]

[Sodium dithionite]

[o-Pinacolyl
methylphosphonofluoridate]

Stibine
Strontium phosphide
Sulfur dioxide (anhydrous)
Sulfur tetrafluoride

115-07-1
75-56-9
75-55-8

121-82-4
[o-Isopropyl
methylphosphonofluoridate]

Selenium hexafluoride
Sesquimustard

109-61-5

227920

RDX and HMX mixtures
Sarin

Chemical Abstract Service
(CAS) #
7722-64-7
20770-41-6
463-49-0
74-98-6
107-12-0

3563-36-8
7803-62-5
10026-04-7
7783-61-1
26628-22-8
2146053
143-33-9
7775-14-6
7631-99-4
12058-85-4
96-64-0
7803-52-3
12504-16-4
2025884

[Sulfur fluoride (SF4), (T-4)]

7783-60-0

Sulfur trioxide

2025949

Sulfuryl chloride

7791-25-5
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Chemicals of Interest (COI)

Synonym

Chemical Abstract Service
(CAS) #

Tabun

[o-EthylN,Ndimethylphosphoramido
cyanidate]

77-81-6

Tellurium hexafluoride
Tetrafluoroethylene
Tetramethyllead
Tetramethylsilane
Tetranitroaniline
Tetranitromethane
Tetrazene
1H-Tetrazole
Thiodiglycol
Thionyl chloride
Titanium tetrachloride
TNT
Torpex
Trichlorosilane
Triethanolamine
Triethanolamine
hydrochloride
Triethyl phosphite
Trifluoroacetyl chloride
Trifluorochloroethylene
Trimethylamine
Trimethylchlorosilane
Trimethyl phosphite
Trinitroaniline
Trinitroanisole
Trinitrobenzene
Trinitrobenzenesulfonic
acid
Trinitrobenzoic acid
Trinitrochlorobenzene
Trinitrofluorenone
Trinitro-meta-cresol
Trinitronaphthalene
Trinitrophenetole
Trinitrophenol
Trinitroresorcinol
Tritonal
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[Ethene, tetrafluoro-]
[Plumbane, tetramethyl-]
[Silane, tetramethyl-]
[Methane, tetranitro-]
[Guanyl
nitrosaminoguanyltetrazene
]
[Bis(2-hydroxyethyl)sulfide]
[Titanium chloride (TiCl4)
(T-4)-]
[Trinitrotoluene]
[Hexotonal]
[Silane, trichloro-]

7783-80-4
116-14-3
75-74-1
75-76-3
53014-37-2
509-14-8
109-27-3
288-94-8
111-48-8
2125597
7550-45-0
118-96-7
67713-16-0
10025-78-2
102-71-6
637-39-8

[Ethene, chlorotrifluoro]
[Methanamine, N,Ndimethyl-]
[Silane, chlorotrimethyl-]

122-52-1
354-32-5
79-38-9
75-50-3
75-77-4
121-45-9
26952-42-1
606-35-9
99-35-4
2508-19-2
129-66-8
88-88-0
129-79-3
602-99-3
55810-17-8
4732-14-3
88-89-1
82-71-3
54413-15-9
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Chemicals of Interest (COI)

Synonym

Tungsten hexafluoride
Vinyl acetate monomer
Vinyl acetylene
Vinyl chloride
Vinyl ethyl ether
Vinyl fluoride
Vinyl methyl ether
Vinylidene chloride
Vinylidene fluoride
Vinyltrichlorosilane

[Acetic acid ethenyl ester]
[1-Buten-3-yne]
[Ethene, chloro-]
[Ethene, ethoxy-]
[Ethene, fluoro-]
[Ethene, methoxy-]
[Ethene, 1,1-dichloro-]
[Ethene, 1,1-difluoro-]

VX
Zinc hydrosulfite
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[o-Ethyl-S-2diisopropylaminoethyl
methyl phosphonothiolate]
[Zinc dithionite]

Chemical Abstract Service
(CAS) #
7783-82-6
108-05-4
689-97-4
75-01-4
109-92-2
75-02-5
107-25-5
75-35-4
75-38-7
75-94-5
50782-69-9
7779-86-4
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App
pendix 13: Laboratory
y Signage
The followin
ng signage will
w help alert personnel
p
and
d emergency response of the contents and situation
ns of a
particular area
a
as well as
a identify certain safety ittems in the la
aboratory. T
The instruction
ns to filling out the
form are loc
cated in Sectiion VIII of this
s CHP.

A. Labo
oratory Sig
gnage
A standardized sig
gn will be posted at the enttrances of are
eas that conta
ain hazardouss materials.
An electronic vers
sion (PowerP
Point) of this sign with ap
ppropriate sym
mbols can be
e downloaded
d and
then printed out fo
or a particular area. This sig
gn must be p rinted on YEL
LLOW paper.
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B. Labo
oratory Sig
gnage Sym
mbols
The following
f
symbols should be
b placed inside the boxess of the Laboratory Signage
e (simply ove
erlay
the box of symbol on the box off the laboratory sign).
Only a maximum of
o eight symbols per page, if more than eight are nee
eded, then usse separate pages.
Use the
t Check Ma
ark for the nec
cessary Chem
mical Categorries.
This symboll is required
d on all entrrances to arreas where hazardous
material is sttored and use
ed.

This symboll is required
d on all entrrances to arreas where hazardous
material is sttored and use
ed.

This symbol should be po
osted for area
as that need the required PPE (See
Appendix 3)). If different PPE is n
needed, reco
ord in the “Necessary
Information” section of the
e sign.
This symbol should be posted
p
for are
eas containin
ng equipmentt or cables
operating at 600
6 volts or greater.
g
This symboll should be posted for areas that sstore or use materials
classified as
s poisonous. The following limits (ba
ased on Department of
Transportatio
on - DOT, pac
cking group I or II, 49 CFR
R 173.132, 1994) could
be used whe
en assessing the
t material:
Oral Toxicity
y
Dermal Toxic
city
Inhalation To
oxicity

LD50 < 50 mg/k
/kg
LD50 < 200 mg
g/kg
LC50 <0.5 mg/l/l

This symbol should be po
osted for areas that store o
or use materia
als that are
classified as carcinogenic
c. This hazard
d information
n should be avvailable on
chemical MS
SDSs. See Ap
ppendix 10 ass a reference as well.
This symbol should be po
osted for area
as that contain
n significant a
amounts of
corrosive ma
aterials that ca
an damage hu
uman tissue.
This symbol should be po
osted when th
he laboratory supervisor on
nly wanted
authorized or
o trained pe
ersonnel in tthe laboratorry. An acco
ompanying
statement in
n the “Neces
ssary Inform
mation” sectio
on under the
e symbols
should be pre
esent to defin
ne the accesss.
This symbol should be po
osted when c hemicals thatt are shock ssensitive or
explosive arre stored orr used. Se
ee Appendix 5 and 7 fo
or lists of
compounds that
t
should be
e considered..
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This symbol should be po
osted at entra
ance points tto chemical sstockrooms
or storage rooms
r
utilize
ed by more than one re
esearcher forr chemical
storage.
This symbol should be posted for laborratories or sto
orage areas re
egularly
storing signifficant amountts of flammab
ble materials ((see definition
n in
Appendix 1), especially if any of the fol lowing:
1. 1 gallon orr more of a cla
ass 1 or 2 fla mmable liquid
d outside of a
flammables storage
s
cabinet;
2. 5 gallons or
o more of a class
c
3A flam mable liquid o
outside of a
flammables storage
s
cabinet;
3. Any quanttity of a flamm
mable gas;
4. Any quanttity of a flamm
mable solid;
5. Any quanttity of a water or air-reactivve solid
Class 1 = a liiquid having a flashpoint b
below 100oF
Class 2 = a liiquid having a flashpoint b
between 100oF and 140oF
Class 3A = a liquid having
g a flashpoint between 140
0oF and 200oF
This symbol should be posted
p
for are
eas containin
ng equipmentt or cables
operating ma
agnetic field strength
s
with tthe following:
60-Hz magne
etic flux densities above 0..1 mT (1 G)
Static magne
etic fields abo
ove 0.5 mT (5 G)
This symbol should be po
osted for area
as where Cla
ass 2, 3 or 4 lasers are
used or store
ed. In additio
on, a warning
g sign (see Ap
ppendix 11d) should be
posted in the
e exact area when
w
a laser is in operatio
on. If necesssary, safety
eyewear tha
at absorbs the
t
laser wa
avelength sh
hould be avvailable by
personnel in the laboratorry.
This symbol should be
e posted at the entran
nces for are
eas where
laboratories work with unsterilized
blood, tissue
u
e, or other potentially
infectious ma
aterial. In add
dition, a warn
ning sign (see
e Appendix 11d) should
be posted to identify equipment (including refrigeration devices,
incubators, etc.)
e
where the
ese materialss are stored.
osted at the en
ntrances for a
areas where rradioactive
This symbol should be po
astes are
materials are used orr stored, orr where radioactive wa
accumulated. All matte
ers pertaining
g to radioacctive materiall must be
discussed with the radiatio
on safety officcer.

This symbol is used to id
dentify speciffic chemical categories th
hat can be
found in a pa
articular labora
atory or area..
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C. Labo
oratory Sig
gnage Example (Moc
ck Laborato
ory)
Note: This
s would need
d to be printe
ed on yellow paper.
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D. Misc
cellaneous
s Lab Safetty Signs
The following
f
are other safety signs
s
that can
n be used for specific area
as / equipmen
nt in the laborratory.
High quality versions should be available for downloa
ad, so they m
may be printted and placced in
appro
opriate locations, through
h www.chemicalsafety.eku
u.edu. Any questions, p
please contacct the
CSO.
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Appendix 14
Chemical Safety (CS) Forms
Electronic Copies Available
www.chemicalsafety.eku.edu

CS1. Request for Mercury / Mercury Compounds
CS2. Mercury / Mercury Compound Training
CS3. Laser Register
CS4. Equipment Release Checklist
CS5. Laboratory Clearance Checklist
CS6. Laboratory Incident / Accident Report (filled out by injured person)
CS7. Laboratory Incident / Accident Report (filled out by lab supervisor or
instructor)
CS8. Laboratory Safety Inspection (by external personnel)
CS9. Laboratory Safety checks, periodic (by personnel working in the lab)
CS10. COI Request form
CS11. Record of eyewash check
CS12. Record of safety shower check
CS13. Record of exhaust hood check
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Co
ollege off Arts and
a
Sciiences
CS1.

REQ
QUEST FOR MERCURY
M
/M
MERCURY C
COMPOUNDS
S

Mercury
y, its vapor, and
a certain mercury
m
compounds are exxtremely toxicc and individu
uals need to b
be
aware of
o its presenc
ce. Accidents with mercury
y can affect th
he health and operations fo
or the expose
ed
areas and adjacen
nt areas. In addition, cle
eaning up a
areas after a mercury sspills that arre
contam
minated can be
e extremely expensive.
e
Section A: Laboratorry Superviso
or General Information
Last Nam
me:

Firrst Name:

EKU ID Number:
N

De
epartment:

Phone:

E-mail:

Section B: Type of Mercury
M
Requ
uested
Type of Mercury:
M
Elem
mental Mercury 

Mercu
ury Compound
d  (describe
e below)

Specific Compound
C
Name(s):

Section C:
C Elemental Mercury or Mercury Compounds Pu
urpose / Location
Purpose: Teaching 

Course(s):___________
__________

Rese
earch 

Please ex
xplain specific
c purpose:

Note: Make
M
sure to mention
m
if elem
mental mercu
ury or mercuryy compoundss is used in sp
pecific device or
eq
quipment.
Mercury or
o Compound
d Location (Bldg/Room):
Specific Storage
S
of Me
ercury or Com
mpound:
Amount of
o Mercury or Compound:
Approval Siignatures
Laboratory Supervisor:__
___________
___________
___________
____________
__

Date:__
__________

Department Chair:_____
___________
____________
___________
___________
___

Date:__
__________

Chemical Safety
S
Officer::___________
___________
___________
___________
___

Date:__
__________

EH&S Direc
ctor:________
___________
___________
___________
____________
__

Date:__
__________
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Co
ollege off Arts and
a
Sciiences
CS2. MERC
CURY / MERC
CURY COMP
POUNDS TRA
AINING
Each labora
atory supervis
sor containing
g mercury or mercury com pounds in the
eir lab will nee
ed to perform
m a set
of training with
w every lab
boratory work
ker(s) that willl be handling
g those materials. This fo
orm will need to be
accompanie
ed with the MSDS
M
sheets of the materials and speccific training p
procedures ussed. Mercuryy Spill
Procedures
s are provided
d in the EKU Chemical
C
Hyg
giene Plan.
Section A: Trainee General
G
Information
Last Nam
me:

Firrst Name:

EKU ID Number:
N

De
epartment:

Phone:

E-mail:

Laborato
ory Supervisorr:

Section B: Type of Mercury
M
To Be
B Used
Type of Mercury:
M
Elem
mental Mercury 

Mercu
ury Compound
d  (describe
e below)

Specific Compound
C
Name(s):

Note: Make
M
sure to mention
m
if elem
mental mercu
ury or mercuryy compoundss is used in sp
pecific device or
eq
quipment.
Location (Bldg/Room)):
Specific Storage:
S
Amount of
o Mercury orr Compound:
Section C:
C Training Elements
E
Please make
m
sure all the
t elements are addresse
ed with the laboratory workker.
Review of
o MSDS Shee
et(s) 

Review of Ap
ppropriate Ha
andling Proced
dure 

Review of
o Spill Cleaning Procedure
e(s) 

Review of Pro
roper Storage
e Procedure 

gnatures
Training Sig
Laboratory Worker: ____
___________
___________
____________
___________
______

Da
ate:_________
___

Laboratory Supervisor: ___________
_
____________
___________
___________
______

Datte:_________
___

Department Chair: _____
____________
___________
___________
____________
_____

Datte:_________
___
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Colllege off Arts and
a
Scie
ences
CS3. LAS
SER REGIS TRY
A. Person
nnel Informattion
Principa
al Laser Manager: ______
____________
___________
_________
Phone: __________
________

Date:
D
_______
___________
___

Departm
ment: ______
_________
S
Inform
mation
B. Laser System
1. Sys
stem location (Building/Room#): ______
___________
___
2. Las
ser warning sign on door (Y
Y/N): ______
_____
Wo
ording on sign
n: __________
___________
___________
___________
__
3. Do users wear safety
s
goggles
s?_________
____Type/Ma
anufacturer: __
____________
____
4. Are
e goggles ava
ailable for visittors?_______
____Type/Ma
anufacturer: _
____________
____
5. Serrvice for laserr: in-house (Y
Y/N): _______
__
Contract service
e company's name:
n
______
___________
___________
_____
6. Is there a written
n SOP availab
ble?________
______
7. Complete the table below.
La
aser 1

La
aser 2

L
Laser 3

ufacturer
Manu
Model #
Se
erial #
Class (1
1,2,3a,3b,4)
Type (C
CW, Pulsed)
Description (ie; HeNe, Nd:
N YAG)
Wave
elength(s)
Maximum
m Power/Peak
k
Powerr (Watts or
Jo
oules)
Pulse
e Duration
(repettition rate)
Emerg
ging Beam
Divergence (mrads)
Emerg
ging Beam
Dimens
sions (mm)
Use (holography,
alignm
ment, etc.)
C. Signatu
ure (Principal Investigator): __________
___________
___________
__________
Date:__
___________
__________
Return com
mpleted form to:
t
EKU CHP 2011
2
- 2012

Depa
artment Chairr

85

College
e of Artts and S
Science
es
CS4. Equipme
ent Releas
se Checklist
Departmentt:
Ro
oom #:

Building:
Principal Inv
vestigator (P
PI):
Type of
o Equipment:

Reason for Releas
se: Equipme
ent Service 
Serv
vice To Be Performed:
P
Borrow
wed Equipme
ent Return 
Retu
urning Equip
pment To:
Equipm
ment Surplus
s
Equipm
ment Disposa
al 
minated (Yes / No): ____
____
Contam

Iff multiple noon-contaminnated items eexist, attach an
in
nventory lisst to this sheet for those item
ms.
Additional
A
Reelease Form
ms for those items will nnot

ded:______ If checked, consult
c
EKU
U Environme
ental Health a
and Safety
Consultation Need
Offfice to
proceed with the asssessment of the equipment for
contamin
nation (bryan
n.makinen@
@eku.edu (em
mail preferre
ed)
Phone: 2421)
2
Source
e of Contamination:

Method
d for Deconttamination:

Decontamination Completion
C
Date:
D

By:

I certify
y that the ab
bove listed equipment
e
is
s free of con
ntamination or hazardou
us agents, a
and
that it is safe to re
elease to unrestricted arreas and/or perform the
e work descrribed above on
this eq
quipment.
Signature (PI):
Departtment Chair::
EKU CHP 2011
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CS5. Laboratory Clearance Checklist
Laboratory room number: ________________

Building _______________________________

Lab supervisor vacating the laboratory:______________________________________________
Department:_____________________________________________________________
_

Item

Completed
at Check
out

OK at
Check in

Yes

Yes

No

Notes
(use
separate
page)

No

Hazardous materials and waste
All useable chemical material has been removed from the
laboratory for storage or has been properly transported to
its new location
All chemical waste has been removed from the laboratory
(lab supervisor must ensure that it is properly marked and
collected by the Chemical Storage Facility Manager)
All gas cylinders have been removed from the laboratory.
Broken glass has been placed into glass waste boxes
Other; specify:
Biological materials and waste
All biological material has been identified and either
properly disposed of or moved to its new location
All unwanted sharps have been placed in the proper
containers and have been disposed of correctly.
Equipment used to store or handle potentially infectious
materials has been disinfected
Biohazard material has been properly marked and
disposed of
Other; specify:

Equipment and supplies
Unwanted equipment that is free of chemical or biological
contamination has all hazard markers removed or defaced
Unwanted equipment should be clearly marked as surplus,
and copies of work orders to remove the surplus should be
placed with the items
Unwanted, clean glassware or other lab supplies have
been collected and placed into boxes
Refrigerators and freezers have been defrosted, emptied,
and cleaned
Safety shower inspection is current (document with date
and person doing inspection) and unit is operating
properly
EKU CHP 2011 - 2012
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Eyewash inspection is current (document with date and
person doing inspection) and unit is operating properly
Fume hoods are operating properly
Other; specify:

Other
Keys to the lab have been returned to the department
office
Chemical spills or residues have been cleaned up from
bench tops, hoods, or other working areas (custodians are
NOT expected to clean up chemical spills or materials)
Existing NFPA labels or other hazard warning signs have
been removed
New NFPA labels or warning signs have been put up by
the new laboratory supervisor
Other; specify:

Checkout inspection done by: __________________________________________________
Signature: ___________________________________________ Date __________________
This form should be returned to the College Chemical Safety Officer after checkout.
Supervisor moving into the lab: ____________________________________________________
Check-in inspection done by ______________________________________________________
Signature: __________________________________________ Date _____________________

This form should be returned to the College Chemical Safety Officer after checkin.
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Co
ollege off Arts and
a
Sciiences
CS6.

LAB
BORATORY
Y INCIDEN
NT / INJURY
Y REPORT
T

INJURED
D PARTY TO COMPLETE Sections A & B, SIGN, DA
ATE & SUBM
MIT to your immediate Princcipal
Investigator or Insttructor or Sup
pervisor within
n 24 HOURS of the event.
Section A:
A Injured Perrson Generall Information
n
Last Name
e:
Faculty / Staff
S


First Name:
Stud
dent 

Visitor 

EKU
U ID Number:

Departmen
nt:

E-m
mail:

Daytime Phone No:

Evening Phone N
No:

Section B: Accident / Incident Des
scription
Date of Ev
vent:

Time of Event:

am / pm

Date Repo
orted:

Time Reported:

am / pm

Building:

Room
m:

Description
n of Accident / Incident Loc
cation (or mark on a map-ssketch of area
a on another sheet)

Description
n of Accident / Incident (an
nd how it occu
urred)

Body Area(s)
A
Affectted
Head 
Neck 
Eyes 
Torso 
Lungs 
Arms / Hands 
Legs / Feet
F

Other:

Type of In
njury:
Chemica
al Burn 
Thermal Bu
urn

Laceration
Fume Inha
alation 

Poison Intake 
Electrical S
Shock 
Collapse

Other:

How Could
d Accident / In
ncident Been Avoided?

Injured Person Signaturre:

Date
e:

If form com
mpleted by som
meone other than
t
the injure
red party, plea
ase fill out the
e following lines:
Form Com
mpleted By:

Phone N
No.

Signature:

Date:
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Co
ollege off Arts and
a
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CS
S7. LABOR
RATORY IN
NCIDENT / INJURY R
REPORT
PRINCIPA
AL INVESTIGA
ATOR / INST
TRUCTOR / SUPERVISOR
S
R TO COMPL
LETE Section
ns C, D & E, S
SIGN,
DA
ATE & SEND to
t Departmen
ntal Office (co
opy to Chemiccal Safety Offficer) within 24 HOURS.
Section A:
A Principal In
nvestigator / Instructor / Supervisor G
General Inforrmation
Last Name
e:

Firstt Name:

Departmen
nt:

Posiition:

Daytime Phone No:

Even
ning Phone N
No:

If delay in incident / injury report, statte reason(s):

Section B: Treatment
If injury occurred, please identify one
e of the follow
wing:
 No Firstt-Aid Given, Returned
R
to Work
W
 Sent to Personal Phy
ysician
 Notified Emergency Response
R
to Location
 Sent to Emergency Room
R
if needed, who accompanied to emergency room::

 First-Aiid Given, Retturned to Worrk
 Refuse
ed Treatment

Section C: Preventativ
ve Measures
Was there any supervis
sion of the wo
ork or activity being carried out? Yes  No 
Has trainin
ng / instruction
n been given in the work or
o activity bein
ng carried outt?

Yes  N
No 

Root cause
e of the incide
ent?

What corre
ective actions
s are being tak
ken to preven
nt recurrence?
?

Additional comments:

PI / Instruc
ctor / Supervis
sor Name (Prrinted):
Signature:
Date:
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Eastern Kentucky University
College of Arts and Sciences
CS8. Laboratory Safety Inspection Checklist
Lab Supervisor:

Department:

Contact (Phone – Email):

Building and room number

Date of Inspection

Inspection done by:

General
Is a telephone available/accessible at all times?
Are laboratory signs available at every entry with current laboratory
information?
Are emergency contact numbers posted on signs and current?
Is a first aid kit available and properly stocked?
Is the laboratory generally clean and uncluttered?
Are there any tripping hazards present (cords, etc.)?
Comments:

Yes

No

N/A

Eating/Drinking
Do users eat or drink in the laboratory?
Are foods/drinks stored in refrigerators in the laboratory?
Are foods/drinks prepared in the laboratory?
Do users chew gum, use smokeless tobacco, or apply cosmetics in the
laboratory?
Comments:

Yes

No

N/A

Egress and Access Pathways
Exit pathways and doors clear and unobstructed?
(36 inch width)
Exit access within the laboratory clear and unobstructed?
(36 inch width)
Are emergency exit procedures posted near the laboratory exits?
Comments:

Yes

No

N/A

Emergency Shower and EyeWash
Emergency shower available within 10 seconds travel time?
Path to the emergency shower and the area around the shower clear

Yes

No

N/A
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and unobstructed?
Emergency eyewash available within 10 seconds travel time?
Path to the emergency eyewash and the area around the eyewash
clear and unobstructed?
Is emergency shower routinely tested/flushed?
Documentation should be on tags or in a log.
Is emergency eyewash routinely tested/flushed?
Documentation should be on tags or in a log.
Comments:

Chemical Fume Hoods
Is the equipment inside the fume hood elevated or positioned such that
it is not blocking the baffles or air flow?
Is the fume hood not being used for chemical storage?
Is adequate working space in front / around the fume hood?
Is the sash operational?
Is the minimum sash height marked and/or has a sash stop?
Has the fume hood been checked within the last year for flow and
containment? (check sticker date on sash)
Comments:

Yes

No

N/A

Biosafety Cabinets
Is a biosafety cabinet present?
Has the cabinet been inspected and certified within the last year?
(check the sticker on the front near the sash)
Comments:

Yes

No

N/A

Fire Extinguishers
Are fire extinguishers available within the laboratory?
Is access to the fire extinguisher clear and unobstructed?
Are the fire extinguisher type and size appropriate for the laboratory?
(Please contact Environmental Health / Safety if ncessary)
Laboratory users have training in using the fire extinguishers?
Are the fire extinguishers appropriately located?
Are the fire extinguishers checked regularly? (check the tag)
Comments:

Yes

No

N/A

Electrical Safety
Are the equipment cords in good condition?
Are extension cords not being used on a permanent basis?
Are the proper extension cords/power strips being used?
Are the electrical outlets/power strips not overloaded?
Is electrical equipment away from sources of chemical vapors / gases?

Yes

No

N/A
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Is there any evidence of “made” wiring?
Are there GFCI outlets located within six feet of water use?
Comments:

Chemical Safety and Storage
Are chemicals stored in acceptable amounts?
Are chemicals not in use stored in approved cabinets and in good
condition?
Are liquid chemicals stored above eye level?
Retaining lips on the shelves used for storing chemicals?
Are flammable liquids stored in approved cabinets/containers?
Are there any indications that grounding/bonding is necessary for the
transfer of flammable liquids?

Yes

No

N/A

Cryogenic Liquids
Is appropriate personal protective equipment used during the transfer
of material?
Is the space where the material stored appropriately ventilated?
Are the appropriate containers being used for storage?
Comments:

Yes

No

N/A

Hazardous Waste
Are waste containers clearly labeled?
Are waste containers properly closed?
Is there less than 30 gallons of waste stored?
Basic hazardous waste management guidelines posted in the lab?
Comments:

Yes

No

N/A

Peroxide Forming Chemicals
Is the following stored or used in the laboratory?
Cyclohexene
Cyclooctene
Decahydronaphthalene
p-Dioxane
Ethyl ether
Isopropyl ether
Tetrahydrofuran

Yes

No

N/A

If so, is grounding/bonding being used?
Are flammable liquids stored in a refrigerator?
If so, is it an appropriate refrigerator?
Are acids and bases being stored properly (separated and/or in
secondary containment)?
Are reactive/oxidizers segregated from other chemicals?
Comments:
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Tetrahydronaphthalene
If peroxide forming chemicals stored or used in the laboratory, are they
tested monthly for peroxide concentration?
Are containers dated when purchased/received?
Are any crystals present in or on the storage containers?
Is perchloric acid stored or used in the laboratory?
If so, is it used in an appropriate fume hood?
Does the fume hood wash down work?
Are non-perchloric activities being conducted in the fume hood?
Comments:

Compressed Gases
Are compressed gas cylinders stored upright and properly secured?
Are compressed gas cylinders capped when not in use?
Are highly toxic gases stored in approved cabinets or within fume
hoods (if the cylinder is small enough)?
Tubing from the cylinder appear adequate and of the proper material?
Have the connections been leak tested?
Are the contents of the cylinders clearly labeled?
Are oxygen cylinders stored separately from other cylinders?
Are the cylinders located near exit doors?
Comments:

Yes

No

N/A

Pressure/Vacuum Operations
Are the pressure vessels marked with DOT or ASME markings?
Are the inlets and outlets on the vacuum pump clearly marked?
Is the vacuum equipment protected by tape or shielding?
Is the vacuum pump exhausted to a fume hood or exhaust ventilation?
Is there a cold trap on the vacuum pump?
Is there a belt guard on the vacuum pump?
Is the tubing in good condition and connected properly?
Is an autoclave present?
If so, has it been inspected recently?
Comments:

Yes

No

N/A
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Spill Response
Are response/cleanup materials available for small spills?
Are appropriate spill response guidelines or instructions posted?
Comments:

Yes

No

N/A

Labeling
Are all containers labeled to identify the contents?
Are all containers dated when they are purchased/received?
Comments:

Yes

No

N/A

Material Safety Data Sheets (MSDS)
Are MSDSs available for the chemicals used in the laboratory?
Are the MSDSs current?
Are the MSDSs located in a centralized location in the laboratory?
Comments:

Yes

No

N/A

Specific Department Operation Procedures

Check when
complete

Comments:
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Eastern Kentucky University College of Arts and Sciences
CS9. Periodic Brief Laboratory Safety Check by lab personnel
Lab Supervisor:

Department:

Contact (Phone – Email):

Building and room number

Item to Check

Date

Checked
by

First aid kit available and properly stocked
Laboratory generally clean and uncluttered
Eyewash has been operated within the past 10 days, and
date of operation is shown on tag
Safety shower check is current
Fume hood check is current
Fire extinguisher check is current
Fume hood is free of stored chemicals
Chemicals are properly stored
All waste material is properly labeled and stored
Compressed gas cylinders properly secured
All materials are clearly and properly labeled
Spill response materials are present and appropriate for
materials handled in the lab
Other (specify)
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Co
ollege off Arts and
a
Sciiences
CS
S10. REQU
UEST TO PURCHASE
P
E DHS CHE
EMICAL OF INTERES
ST (COI)
The purpo
ose of the Chemical
C
Approval Form
m is to assurre an adequ
uate review held to exa
amine
both the physical
p
and
d health haz
zards assoc
ciated with a proposed Chemical of Interest ((COI)
before us
se. All new
w COI chem
micals defin
ned by the
e Departme
ent of Hom
meland Sec
curity
(Appendix
x 13 of the
e Chemicall Hygiene Plan)
P
used in the Co
ollege are tto be evalu
uated
through th
his process
s prior to us
se.
consultant(ss) will revie
During the
e approval process, appropriate
a
ew the physsical and h
health
hazards; make
m
recommendations for proper handling
h
and
d protective equipment m
measures, a
and to
recommen
nd adequate
e training forr compliance
e with univerrsity policy. The decisio
on for approvval or
rejection of
o chemicals will be made in conjunc
ction with sp
pecific admin
nistration and
d the departtment
where the chemical wiill be stored..
Section
n A: Laborattory Superv
visor General Informatiion
Last Name:

First Nam
me:

EKU ID Number:

Departme
ent:

Phone:

E-mail:

Section
n B: Type off Compound
d(s) Reques
sted
Specific Compound Name(s):
If Contro
olled, List the
e Agency:
Section C: Purpose
e / Location
n of the Com
mpound(s)
Purpose
e: Teaching 

Course(s):_______
___________
____

Research 

Please explain
e
spec
cific purpose:
Compou
und(s) Location (Bldg/Ro
oom):
Specific Storage of Compound(s
C
s):

Approval Signatures
S
Laboratory
y Supervisorr:_________
___________
____ Deparrtment Chairr:_________
___________
___
Type Name Here

Type Name H
Here

S
Office
er:________
__________
____ EH&S
S Director:__
___________
__________
___
Chemical Safety
Type Name Here
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CS11. Record
d of Eyewa
ash Check

TAG ATTACHED
A
D TO EACH
H EYEWAS
SH
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CS12. Record of Safety Shower Check
TAG ATTACHED TO EACH SAFETY SHOWER
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CS13. Record of Exhaust Hood Check
TAG ATTACHED TO EACH EXHAUST HOOD
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Appendix 15
College of Arts and Science
Emergency Numbers
2011-2012
Campus Emergency

911

EKU Police Dispatch

622 – 1111

EKU Public Safety

622 – 2821

EKU Student Health Services

622 – 1761

Energy Management System
(for physical plant problems after regular hours, weekends)

622 – 1438

Facilities Services
(for physical plant problems during regular working hours)

622 – 2966

Chemical Safety Officer / Radiation Safety Officer:
Dr. Diane Vance
Chemical Storage Manager:
Larry Miller

622 – 2908
diane.vance@eku.edu
622 – 6355
lawrence.miller@eku.edu

Van Service for transportation to cars 6:00 p.m. to 2:00 a.m.

622 – 2821

Art Department Chair: Dr. Herb Goodman
Biological Sciences Department Chair: Dr. Robert Frederick
Chemistry Department Chair (Interim): Dr. Lori Wilson
Geography and Geology Department Chair: Dr. John White
Physics Department Chair: Dr. Jerry Cook
Environmental Research Institute Director: Dr. Alice Jones
Extended Campuses
Corbin Director: Sandra Stevens
Manchester Director: Terry Gray
Danville Director: Cindy Peck
Science Laboratory Manager: Mary Lamar

622 – 1629
622 – 1531
622 – 1456
622 – 1273
622 – 1521
622 – 6914
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