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The Gwynedd Mercy University Chemical Hygiene Manual consists of three sections
outlined below.
Section I contains information regarding the general administrative components of the
Chemical Hygiene Plan. This section outlines the purpose, scope, and applicability of the
plan. In addition, responsibilities, authority and resources are also defined. Training,
medical surveillance, exposure monitoring, hazard identification, recordkeeping, plan
evaluation/review, and resources are detailed in this section.
Section II contains recommended general precautions for working with laboratory
chemicals. These precautions address broad classes of chemicals and include information
and guidance in the following areas:









Common hazards
General safe work practices
Chemical storage
Personal protective equipment
Other safety equipment and engineering controls
Work practices for particularly hazardous substances
Chemical waste management
Emergency procedures

Section III contains policies, procedures or precautions that are required by a specific
instructor or laboratory. This section is provided to enable instructors to customize this
Chemical Hygiene Plan for operations in which the general precautions in Section II are
inadequate. A Procedure-Specific Safety (PSS) form is contained in this section to
provide assistance to laboratory instructors in generating specific safety procedures.
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GWYNEDD MERCY UNIVERSITY
CHEMICAL HYGIENE PLAN
MISSION STATEMENT
Gwynedd Mercy University recognizes the importance of environmental awareness and
encourages all activities that promote safety, good health and habits, and well being
among its instructors, staff, students, and visitors. We are committed to creating a safe
and healthy work environment for all members of the Gwynedd-Mercy community which
involves reducing or eliminating chemical hazards that may occur within our laboratories.
1.0 INTRODUCTION
1.1 The Laboratory Standard (29 CFR 1910.1450)
The Occupational Safety and Heath Administration (OSHA) published standard 29 CFR
1910.1450, “Occupational Exposure to Hazardous Chemicals in Laboratories” to assist
academic institutions in enhancing the chemical safety and awareness of personnel in any
laboratory setting. This regulation, known as the “Lab Standard,” is designed to protect
not only laboratory personnel, but all who may have the potential for contact with
chemical or biological hazards within the university community.
The standard’s purpose is to 1) protect personnel working in a laboratory setting from any
chemical exposures that exceed permissible exposure limits; 2) to ensure that all
personnel are aware and educated on the hazards of the chemicals in their work area and;
3) provide a guide for the best management practices and procedures that should be in
place to protect personnel from chemical hazards. The “Lab Standard” requires colleges
and universities to devise and implement a chemical hygiene plan which is to be
monitored by a Chemical Hygiene Officer (CHO).
A copy of the standard and its’ appendices may be found in Appendix I-E or by visiting
the OSHA website at http://www.osha-gov/SLTC/laboratories/index.html. The key
elements of the OSHA Lab Standard include the following:
 Chemical Hygiene Plan (CHP)
 Employee Training and
Information
 Hazard Identification
 Safety Data Sheet (SDS) Use and
Management
 Container Labeling
 Exposure Monitoring
 Medical Examinations and
Consultation

 Safeguards for Particularly
Hazardous Substances
 Emergency Procedures
 Recordkeeping
 Methods of Exposure Control
 Personal Protective Equipment
 Laboratory safety Equipment
 Chemical Waste Management
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1.2 Scope and Applicability
The policies and procedures set forth in this Chemical Hygiene Plan (CHP) are applicable
to all laboratory operations. A Laboratory is defined as a facility where laboratory
operations are conducted.
Laboratory operations are defined as the handling or
manipulation of hazardous chemicals in reactions in small quantities on a non-production
basis. Hazardous chemicals are defined as elements, compounds, or mixture of
elements and/or compounds which have physical or health hazards associated with them
and used by laboratory personnel. Laboratory personnel employed by the university
may include instructors, both full-time and adjunct, laboratory assistants, student
laboratory assistants, and undergraduate students.
This CHP is designed to identify the safety practices that should be implemented when
working with common hazardous chemicals found in the laboratory. These safeguards
will protect laboratory workers from unsafe conditions in most situations. There are
instances, however, when the physical and chemical properties, the proposed usage, the
quantity used, or the toxicity of a substance will be such that these controls may need to
be modified. Professional judgment is essential in the interpretation and application of
theses procedures, and laboratories may modify or enhance these procedures to meet their
specific uses and operational needs.
This document identifies the ways in which Gwynedd Mercy University is complying
with each portion of the OSHA Lab Standard. Official copies of the Gwynedd Mercy
University Chemical Hygiene Plan are located in the Office of Environmental Safety,
Vice President of Finance and Administration, and Human Resources. In addition, each
laboratory, preparation room, and research room will have a designated copy. Each
laboratory copy may contain the “Procedure-Specific Safety Practices” written by
instructors for laboratory procedures which require additional precautions. A copy of the
CHP may also be obtained by visiting the Environmental Safety website.
The Gwynedd Mercy University laboratory safety program is based on the premise that
every member of the academic community shares the responsibility for safety. As part of
the community, it is important for each employee to be familiar with the health and safety
guidelines that apply to his or her work and to conduct that work in the safest possible
manner. The CHP is a resource to assist instructors, students, and laboratory assistants in
fulfilling theses responsibilities.
1.3 GMERCYU Designated Laboratory Locations
The following campus locations have been determined to store, produce, or use
hazardous chemicals in a manner which dictate the implementation of the chemical
hygiene plan and the policies and procedures therein.
Keiss Hall 205 – Microbiology Laboratory
Keiss Hall 206 – Laminar Flow Laboratory
Keiss Hall 207 – Biochemistry, Genetics, Molecular Biology Laboratory
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Keiss Hall 208 – Anatomy and Physiology Laboratory
Keiss Hall 209 – Biological Specimen Laboratory
Keiss Hall 210 – Biology, Developmental Biology Laboratory
Keiss Hall 213 – Chemistry Laboratory
Keiss Hall 214 – Instrumentation Room
Keiss Hall 215 – Research Laboratory
Keiss Hall 216 – Chemical Central Storage Area (CSA)
Keiss Hall 217 – Organic Preparation Room
Keiss Hall 218 – Organic Chemistry Laboratory
Keiss Hall 219 – General Preparation Laboratory
Keiss Hall 220 – Instructor/Student Research Laboratory
Keiss Hall 252 – Chemical Storage
Keiss Hall 253 – Chemical Storage
Gustav Martin Hall 3 – Photography Lab/Darkroom
1.4 General Guidelines
To provide for the safety and protection of Gwynedd Mercy University and the
surrounding properties from damage, the following general principles apply to all
instructors, staff, and students performing work in laboratories:
1. Perform Hazard Assessment: Prior to initiation of new experiments or
procedures, assessment of potential hazards must be performed. Appropriate
protective measures including personal protective equipment and engineering
controls, must be identified and implemented. Laboratories must develop
procedure-specific safety practices (Section III) in the event that the general
precautions of Section II are inadequate.
2. Minimize Chemical Exposures: Since few laboratory chemicals are without
hazards, general precautions for chemical handling, storage and disposal (Section
II) should be implemented in all laboratories. The use of less hazardous
materials, implementation of engineering controls whenever feasible, and use of
personal protective equipment to avoid skin contact with or inhalation of
chemicals is encouraged.
3. Avoid Underestimation of Risk: Even for substances with no known significant
hazard, exposure should be minimized. For work with particularly hazardous
substances, special precautions must be taken (Section II). It should always be
assumed that the chemical is considered toxic.
4. Provide Adequate Ventilation: The best way to prevent exposure to airborne
substances is to prevent their escape into the working atmosphere by using
chemical fume hoods or other ventilation devices.
5. Observe Established Standards: The permissible exposure limits and threshold
limit values established by OSHA and other organizations should be observed.
Where a regulatory standard does not exist, other recognized limits should be
followed.
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6. Follow the Chemical Hygiene Plan: Procedures described in this Chemical
Hygiene Plan are designed to minimize or prevent exposure to hazardous
chemicals. Implementation of the CHP should be a regular, continuous effort.
1.5 Hazardous Chemical Definitions
According to the Laboratory Standard, “hazardous chemical” means a chemical for which
there is statistically significant evidence based on at least one study conducted in
accordance with established scientific principles that acute or chronic health effects may
occur in exposed employees. While the Lab Standard is intended to focus on health
effects of chemicals, it and other standards and regulations govern the safe handling of
more broadly defined hazardous materials. To meet these expanding health and safety
requirements, criteria are presented here for identifying materials which are both health
hazards and physical hazards. Health hazards include chemicals which are carcinogens,
toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers,
hepatotoxins, nephrotoxins, neurotoxins, agents which act on the hematopoietic systems,
and agents which damage the lungs, skin, eyes, or mucous membranes. Physical hazards
include chemicals for which there is scientifically valid evidence that they are
combustible liquids, a compressed gas, explosive, flammable, an organic peroxide, an
oxidizer, pyrophoric, unstable(reactive) or water reactive.
1.5.1 Toxic Hazard Criteria
A substance will be considered to present a toxic hazard requiring the use of procedures
for toxic chemicals when any one of the following criteria is met:
1. The SDS or container label identifies or describes the substance as toxic.
2. The substance meets the definition of toxic in the Hazard Communication Standard (29
CFR 1910.1200 Appendix A):
 The median lethal dose (LD ) is more than 50 mg/kg of body weight but not more
50

than 500 mg/kg of body weight when administered orally to albino rats weighing
between 200 and 300 grams each; or the median lethal concentration (LC ) in air is
50

more than 200 ppm by volume of gas or vapor but not more than 2000 ppm by
volume of gas or vapor, or more than 2 mg/L but not more than 20 mg/L of mist,
fume, or dust, when administered by continuous inhalation for one hour (or less if
death occurs within one hour) to albino rats weighing between 200 and 300 grams
each.
 The median lethal dose is more than 200 mg/kg of body weight but not more than
1000 mg/kg of body weight when administered by continuous contact for 24 hours
(or less if death occurs within 24 hours) with the bare skin of albino rabbits weighing
between two and three kilograms each
3. Any substance whose toxic properties are unknown.
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1.5.2 Fire Hazard Criteria
A substance will be considered to present a fire hazard requiring the use of procedures for
fire hazards when any one of the following criteria is met:
1. The SDS or container label identifies or describes the substance as flammable or
combustible.
2. The substance fits the definition of “combustible liquid” in the OSHA Laboratory
Standard (29 CFR 1910.1450):


Combustible liquid means any liquid having a flashpoint at or above 100 °F but
below 200 °F, except any mixture having components with flashpoints of 200 °F, or
higher, the total volume of which make up 99% or more of the total volume of the
mixture.

3. The substance fits any of the following definitions of “flammable chemicals”
OSHA Laboratory Standard (29 CFR 1910.1450):

in

the



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



“Gas, flammable” means a gas that, at ambient temperature and pressure, forms a
flammable mixture with air at a concentration of 13% by volume or less; or a gas
that, at ambient temperature and pressure, forms a range of flammable mixtures
with air wider than 12% by volume, regardless of the lower limit.



“Liquid, flammable” means any liquid having a flashpoint below 100 °F, except
any mixture having components with flashpoints of 100 °C or higher, the total of
which make up 99% or more of the total volume of the mixture.



“Solid, flammable” means a solid, other than a blasting agent or explosive as
defined in 29 CFR 1910.109(a), 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. A chemical shall
be considered to be a flammable solid if, when tested by the method described in
16 CFR 1500.44, it ignites and burns with a self-sustained flame at a rate greater
than one-tenth of an inch per second along its major axis.

1.5.3 Reactivity Hazard Criteria
A substance will be considered to present a reactivity hazard requiring the use of
procedures for reactive chemicals when any one of the following criteria are met:
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1. The SDS or container label identifies or describes the substance as unstable, reactive,
explosive, dangerous when wet, pyrophoric, an oxidizer, or an organic peroxide.
2. The substance fits the definition of unstable (reactive), explosive, organic peroxide,
oxidizer, or water reactive in the OSHA Laboratory Standard (29 CFR 1910.1450):


Unstable (reactive) means a chemical which in the pure state, or as produced or
transported, will vigorously polymerize, decompose, condense, or will become selfreactive under conditions of shock, pressure, or temperature.



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



Organic peroxide means an organic compound that contains the bivalent –O—O—
structure and which may be considered to be a structural derivative of hydrogen
peroxide where one or both of the hydrogen atoms have been replaced by organic
radicals.



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



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

3. The substance fits the definition of pyrophoric in the Hazard Communication Standard
(29 CFR 1910.1200):


Pyrophoric means a chemical that will ignite spontaneously in air at a temperature
of 130°F or below.

1.5.4 Corrosivity Hazard Criteria
A substance will be considered to present a corrosivity hazard requiring the use of
procedures for corrosive chemicals when any one of the following criteria is met:
1. The SDS or container label identifies or describes the substance as corrosive
2. The substance fits the OSHA definition of corrosive in the Hazard Communication
Standard (29 CFR 1910.1200 Appendix A):


Corrosive means a chemical that causes visible destruction of or irreversible
alterations in, living tissue by chemical action at the site of contact. For example, a
chemical is considered corrosive if, when tested on the skin of albino rabbits by the
method described by the U.S. Department of Transportation in Appendix A to 49
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CFR part 173, it destroys or changes irreversibly the structure of the tissue at the
site of contact following an exposure period of four hours. This term shall not refer
to action on inanimate surfaces.
1.5.5 Contact Hazard Criteria
A substance will be considered to present a contact hazard requiring the use of
procedures for contact hazards when any one of the following criteria is met:
1. The SDS or container label identifies or describes the substance as an allergen, irritant,
or sensitizer.
2. The substance fits the OSHA definition of an “irritant” or “sensitizer” in the Hazard
Communication Standard (29 CFR 1910.1200 Appendix A):


Irritant means a chemical, which is not corrosive, but which causes a reversible
inflammatory effect on living tissue by chemical action at the site of contact. A
chemical is a skin irritant if, when tested on the intact skin of albino rabbits by the
methods of 16 CFR 1500.41 for four hours exposure or by other appropriate
techniques, it results in an empirical score of five or more. A chemical is an eye
irritant if so determined under the procedure listed in 16 CFR 1500.42 or other
appropriate techniques.



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

1.5.6 Particularly Hazardous Substance Criteria
A substance will be considered a particularly hazardous substance requiring the use of
procedures for particularly hazardous substances when any of the following criteria are
met:
1. The SDS or container label identifies or describes the substance as a carcinogen,
reproductive toxin, or highly toxic.
2. The substance meets the definition of “highly toxic” in the Hazard Communication
Standard (29 CFR 1910.1200):
 The median lethal dose (LD ) is equal to or less than 50 mg/kg of body weight when
50

administered orally to albino rats weighing between 200 and 300 grams each; or the
median lethal dose is equal to or less than 200 mg/kg of body weight when
administered by continuous contact for 24 hours (or less if death occurs within 24
hours) with the bare skin of albino rabbits weighing between two and three kilograms
each; or the median lethal concentration (LC ) in air is equal to or less than 200 ppm.
50

by volume or less of gas or vapor, or equal to or less than 2 mg/L of mist, fume, or
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dust, when administered by continuous inhalation for one hour (or less if death occurs
within one hour) to albino rats weighing between 200 and 300 grams each.
3. The substance meets the definition of a “select carcinogen” in the Laboratory Standard
(29 CFR 1910.1450):
 The substance is regulated by OSHA as a carcinogen, or the substance is listed under
the category, “known to be carcinogens,” in the latest Annual Report on Carcinogens
published by the National Toxicology Program (NTP), or
 The substance is listed under Group 1 (“carcinogenic to humans”) by the latest
International Agency for Research on Cancer Monographs (IARC), or
 The substance is listed in either Group 2A or 2B by IARC or under the category,
“reasonably anticipated to be carcinogens” by NTP, and causes statistically
significant tumor incidence in experimental animals in accordance with any of the
following criteria:


After inhalation exposure of 6—7 hours per day, 5 days per week, for a
3




significant portion of a lifetime to dosages less than 10 mg/m .
After repeated skin application of less than 300 mg/kg of body weight per
week.
After oral dosages of less than 50 mg/kg of body weight per day.

4. The substance fits the definition of “reproductive toxins” in the OSHA Laboratory
Standard (29 CFR 1910.1450):
 Reproductive toxins are chemicals which affect the reproductive capabilities
including chromosomal damage (mutations) and effects on fetuses (teratogenesis).
Use the SDS to address chronic toxicity.
For further help in determining the hazard of a chemical, contact your supervisor or the
chemical hygiene officer.
1.5.7 Compressed Gas Hazard Criteria
A substance will be considered to present a compressed gas hazard requiring the use of
procedures for compressed gases when any one of the following criteria is met:
1. The SDS or container label identifies or describes the substance as a compressed
gas.
2. The substance meets the definition of a “compressed gas” in the Laboratory Standard
(29 CFR 1910.1450).
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 Compressed gas means (i) a gas or mixture of gases having, in a container, an
absolute pressure exceeding 40 psi at 70 °F; or (ii) a gas or mixture of gases having,
in a container, an absolute pressure exceeding 104 psi at 130 °F regardless of the
pressure at 70 °F; or (iii) a liquid having a vapor pressure exceeding 40 psi at 100 °F
as determined by ASTM D-323-72.
2.0 ROLES AND RESPONSIBILITIES
2.1 President and Vice-President
The President of the University has the ultimate responsibility for chemical safety
within the institution. The Vice-President for Finance and Administration is
responsible for the oversight of all components of chemical safety within the institution
including but not limited to the authorization, development, and enforcement of
environmental safety compliance programs and the coordination of funding for
implemented programs.
2.2 Environmental Safety Committee
Gwynedd Mercy University has developed an Environmental Safety Committee which
addresses all components of EPA and OSHA compliance across campus as well as public
safety and the well-being of faculty, staff, and students. The committee is responsible but
not limited to the following:
 Ensuring the adequacy of technical and financial resources to conduct compliance
programs in accordance with Gwynedd Mercy University standards and
regulatory requirements.
 Coordinating or conducting periodic audit and EPA/OSHA compliance
inspections.
 Identifying personnel affected by specific compliance requirements.
 Communicating compliance program requirements to administration and faculty.
 Securing faculty and administration input for the development and
implementation of compliance management programs.
 Communicating, periodically, compliance program status to the Gwynedd-Mercy
community including program results, effectiveness and agendas.
2.3 Environmental Safety Manager/Chemical Hygiene Officer
Environmental Safety Manager (ESM) or Chemical Hygiene Officer (CHO) is
responsible for implementing the CHP and for the promotion and maintenance of a safe,
healthy, and environmentally responsible workplace. The primary responsibility of the
ESM or CHO is to develop and coordinate environmentally compliant EPA and OSHA
safety programs for the university. In addition, the ESM/CHO in accordance with the
Environmental Safety Committee, is responsible for reviewing and updating the CHP on
an annual basis and distributing any required changes to appropriate university personnel.
The ESM/CHO is responsible but not limited to the following:
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 Coordination of appropriate training for new and current employees
 Maintenance of all employee training documentation and inspection reports.
 Information for employees on how to follow established safe work procedures
and emergency procedures.
 Inspections of laboratories, safety equipment and engineering controls contained
therein.
 Advises on and enforces the utilization of personal protective equipment.
 Updates Chemical Hygiene Plan and SDS for laboratory workers.
 Development of procedures for new or particularly hazardous chemicals or
operations
 Submission of recommendations to the VP of Finance and Administration on
actions to correct any unsafe condition.
 Development and evaluation of safety procedures.
 Coordinates and oversees all hazardous waste disposal.
 Conducts exposure assessment, chemical or biological
 Provides accident investigations.
 Provides emergency assistance.
2.4 Director of Physical Plant
The Director of Physical Plant has the general responsible for the continuous operation
and maintenance of safety devices located on campus which includes but is not limited to
the following:
 Construction, installation, or modification for all safety devices on campus.
 Repairs to safety devices such as eyewash stations and safety showers.
 Inspections, proper installation, and evaluation, of fire extinguishers throughout
campus.
 Safety inspections and evaluation of all mechanical and janitorial spaces.
2.5 Director of Public Safety
The Director of Public Safety has general responsibility for personal safety which
includes but is not limited to the following:
 Scheduling and conducting fire drills and emergency disaster drills
 Testing sprinklers, fire pump, and fire alarm system
 Reviewing construction, modification , and renovation plans for safety design
 Responding to medical incidents of overexposure, provides treatment and
assessment, and determines the appropriate transportation.
2.6 Director of Health Services
The Director of Health Services is responsible for the general welfare of faculty,
administration, and staff which includes but is not limited to the following:
 Responding to medical incidents of overexposure.
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 Providing appropriate treatment to injuries involving chemical exposure.
 Coordinating post- exposure physician appointments and follow-up counseling.
 Maintaining records for all medical incidents involving chemical exposure for the
length of employment of the employee plus thirty years.
2.7 Department of Human Resources
 Assist the ESM in the coordination and administration of personnel who fall
within the auspices of the CHP
 Analyze job descriptions relevant to laboratory exposure
 Coordinate and schedule hazardous chemical exposure examinations of personnel
covered by the CHP
 Document and file all medical testing records
 Make available, copies of medical results to all affected employees
 Provide affected personnel with follow-up medical examinations in accordance
with the requirements of this program.
2.8 Departments
Each department is responsible for supporting and promoting environmental safety and
compliant work practices in the laboratory. Department faculty and administration are
responsible for facilitating the implementation of the CHO within each laboratory.
Division Chairs or Supervisors have overall responsibility for ensuring that all work
performed within their division complies with the applicable health, safety and
environmental requirements established in the CHP. The department chairs may
implement this responsibility through delegation to other faculty department
administration or other departmental staff deemed appropriate.
Instructors are responsible for:
 Enforcement of guidelines contained in the CHP in all laboratory environments.
 Collaborating with the administration, ESM/CHO, and others to identify effective
means to implement the Chemical Hygiene Plan in the laboratory.
 Providing feedback to administration regarding compliance status.
 Coordinating and facilitating exchange of information regarding chemical hygiene
issues with the research and teaching community.
 Providing and updating Procedure-Specific Safety Precautions (Section III) for
the safety of staff and students when applicable.
2.9 Laboratory Assistants
Laboratory workers are responsible for:
 Participating in laboratory safety training sessions.
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 Being aware of the hazards of the chemicals they are working around or with, safe
storage, handling and disposal procedures.
 Planning and conducting each operation or experiment in accordance with
established chemical hygiene procedures.
 Using appropriate safe work practices, personal protective equipment and
engineering controls at all times.
 Reporting unsafe conditions to the ESM/CHO.
 The laboratory assistants and instructors share responsibility for chemical safety
in their laboratory, as well as informing visitors entering their laboratory of the
potential hazards and safety precautions to be taken.
2.10 All Employees of the University
All employees of Gwynedd Mercy University are responsible for ensuring that they
follow the procedures and faithfully implement the appropriate responsibilities put forth
in the Chemical Hygiene Plan. Failure to do so is a serious breach of university policy
and subject to disciplinary action by the Faculty and/or Staff Council. The procedures to
be followed in the event of such action shall be in keeping with existing guidelines as
stated in the appropriate handbook for faculty, administrators, or staff.
2.11 Responsible Personnel Contact Information
Position
President of the University
Vice President of Finance and Administration
Environmental Safety Manager
Director of Physical Plant
Director of Public Safety
Director of the Health & Wellness Center
Director of Human Resources

Extension
21548
21297
21489
21520
21785
21306
21250

3.0 INFORMATION AND TRAINING
Gwynedd Mercy University will provide laboratory personnel with information and
training to ensure that they are apprised of the hazards of the chemicals present in their
work area. The purpose of information and training is to ensure that all individuals at
risk are adequately informed about the work being performed in the laboratory,
associated hazards and actions to be taken to protect themselves during normal
operations, as well as in emergencies.
3.1 General Requirements
Information that must be provided or made available to laboratory personnel includes:
 A copy of the OSHA Lab Standard and its appendices.
 The location and availability of the Chemical Hygiene Plan.
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 The Permissible Exposure Limits (PELs) for OSHA-regulated substances and the
AGCIH Threshold Limit Values (TLVs) for hazardous substances not given in
OSHA PELs. PELs are found in Appendix II-I.
 Signs and symptoms associated with exposure to hazardous substances used in the
laboratory.
 The location and availability of known reference materials on hazards, safe
handling, storage and disposal of hazardous chemicals found in the laboratory.
Training must include coverage of the following topics, at a minimum:
 Physical and health hazards of chemicals in the work area.
 Measures workers can take to protect themselves from these hazards.
 Specific procedures to provide protection, including engineering controls, work
practices and personal protective equipment.
 Review of the CHP and all emergency procedures.
 Explanation of Safety Data Sheets and container labeling.
 How to obtain and use chemical hazard information.
The safety training program for laboratory personnel consists of two parts:
 General Laboratory Safety Training regarding general laboratory safety
practices, provided by the Office of Environmental Safety. General training may
be outsourced to qualified professionals or developed in house through online
modules.
 Procedure-Specific Safety Training regarding specific chemicals, experiments
or procedures provided by the instructor or Laboratory Manager.


To assist laboratories in the development and documentation of
procedure-specific safety practices and training, a template is
provided in Section III of this CHP.

Safety information and training must be provided to personnel initially, upon
assignment to a laboratory where hazardous chemicals are present, and also prior to
assignments involving new hazardous chemicals and/or new laboratory work
procedures.
Records of training must be maintained for all workers. These records include the
following information, at a minimum:
 A copy of the materials used in the training (i.e. handouts, agenda etc.)
 An attendance record identifying the training provided the date of training.
3.2 Chemical Safety Information Sources
There are numerous sources of chemical safety information. These sources include:
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Chemical Container Labels
Safety Data Sheets (SDS)
Laboratory Signs
Health and Safety Reference Literature

In addition, the ESM or CHO is available to provide safety information. Each of these
sources is now discussed in greater detail.
3.2.1 Chemical Container Labeling
Chemical container labels are a good resource for information on chemical hazards. All
containers of hazardous chemicals must have labels attached. Labels on purchased
chemicals must include:
 The common name of the chemical;
 The name, address and telephone number of the company responsible or the
product
 An appropriate hazard warning
The warning may be a single word (i.e. Danger, Caution, Warning) or may identify the
primary hazard both physical (i.e. water reactive, flammable, or explosive) and health
(i.e. carcinogen, corrosive, or irritant).
Most labels provide additional safety information to help workers protect themselves
from the substance. This information may include protective measures and/or protective
clothing to be used, first aid instructions, storage information and emergency procedures.
Laboratory Assistants are responsible for:
 Inspecting incoming containers to be sure that they are labeled with the
information outlined above.
 Reading the container label each time a newly purchased chemical is used. It is
possible that the manufacturer may have added new hazard information or
reformulated the product since the last purchase.
 Ensuring that chemical container labels are not removed or defaced, except when
containers are empty.
 Labeling any secondary containers used in the laboratory, to prevent unknown
chemicals or inadvertent reaction.
 Verifying that chemical waste containers have complete and accurate chemical
waste labels.
3.2.2 Safety Data Sheets (SDS)
Safety Data Sheets (SDS) are documents, prepared by chemical manufacturers that: 1)
describe the physical and chemical characteristics of hazardous chemicals, 2) provide
information about the chemical’s physical and chemical hazards, and 3) list the means for
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controlling those hazards. SDS also provide information about first aid, emergency
procedures, waste disposal and recommended exposure limits.
The formats of safety data sheets are globally standardized, and there is specific
information that must be included in each sheet. It is useful for laboratory personnel to
review this information to increase their ability to use a SDS effectively. A summary
and explanation of the sections of a SDS is contained in Appendix I-B.
Chemical manufacturers cannot anticipate all of the circumstances under which each
hazardous chemical will be used; therefore SDS information must be used in the context
of actual chemical use conditions and all applicable local policies and regulations.
Gwynedd Mercy University safety data sheets (paper copies) for university chemicals are
found in Keiss Hall 219A and the Public Safety Office. In addition, links to SDS sources
may be found online via the Environmental Safety website. Each laboratory maintains
copies of SDS for commonly used chemicals for that specific lab with a computeraccessible database for additional needs.
3.2.3 Laboratory Signs
Signs of the following types are commonly used in laboratory facilities:
 Biohazard Symbol (to indicate that infectious agents are in use.)
 National Fire Protection Association (NFPA) 704 Hazard Classification Diamond
(to indicate the type and degree of chemical hazard).
 Signs identifying the locations of safety showers, eyewash stations, other safety
and first aid equipment and exits.
 Warnings at areas or equipment where special or unusual hazards exist.
 Emergency contacts and telephone numbers.
While not all of these signs are necessarily present in each lab or laboratory facility, and
since local requirements may differ, it is important to become familiar with this signage
and understand the proper precautions to take in areas where warning signs are posted. It
is crucial to become familiar with the signs for safety equipment and exits, so that proper
procedures can be implemented in emergency situations.
3.2.4 Health and Safety Reference Literature
The Office of Environmental Safety is currently building a library of reference materials
addressing environmental, health and safety issues. These references will include
applicable exposure standards and recommended exposure levels, as well as copies of the
OSHA Lab Standard and its appendices. These materials, as well as additional health and
safety references, may be reviewed by visiting the Office of Environmental Safety.
Environmental, health and safety information, fact sheets and alerts, as well as links to
other web resources, are accessible via the Environmental Safety website.
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4.0 SIGNS AND SYMPTOMS OF CHEMICAL EXPOSURE
The hazards of laboratory chemicals can be ascertained by referring to label and SDS
information, as well as additional health and safety reference materials noted above. In
addition, the ability to recognize the signs and symptoms of chemical exposure is
important. Then, if adverse effects do arise despite all precautions taken to avoid
exposure, those effects can be recognized early and appropriate action taken. Actions to
take if chemical exposure has occurred include:
 Seeking prompt medical attention at Health Services.
 Contacting the ESM and the instructor.
Some signs and symptoms of chemical exposure include:
 Skin that has become dried, whitened, reddened, swelled, blistered and itchy or
exhibits a rash
 A chemical odor. Many chemicals can be smelled at concentrations well below
harmful levels. A chemical may be present without a detectable odor
 A chemical taste. Some chemicals have characteristic tastes
 Tearing or burning of the eyes
 Burning sensations of the skin, nose or throat
 Cough
 Headache or dizziness
These general symptoms may also be associated with conditions other than chemical
exposure. The signs and symptoms of exposure to specific chemicals are container in the
“Health Hazard Information” section of the SDS. Laboratory personnel should be aware
of the signs and symptoms of exposure to the chemicals they use.
5.0 MEDICAL EXAMINATION AND CONSULTATION
5.1 Examination/Consultation Determination
Gwynedd Mercy University is required to provide anyone working with hazardous
chemicals the opportunity to receive medical attention from Health Services, including
physician-determined follow-up examinations, when any of the following conditions are
met:
 The worker develops signs or symptoms associated with a hazardous chemical
used in the laboratory.
 Exposure monitoring reveals consistent worker exposure greater than the action
level (or in the absence of an action level, the applicable OSHA exposure limit)
for a chemical.
 Whenever a leak, spill, explosion or other occurrence results in the likelihood of
hazardous exposure to the worker.
 When respiratory protective equipment is required.
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 When medical surveillance requirements for OHSA regulated-substances must be
met.
 At the discretion of the ESM or instructor.
5.2 Exposure Information
A licensed physician providing care to a potentially exposed worker must be provided the
following information:
 The identity of and SDS for the hazardous substance(s) to which the worker may
have been exposed:
 The conditions that surrounded the exposure: and
 The signs and symptoms of exposure that the worker is experiencing, if any.
5.3 Examination Criteria and Frequency
Medical exam criteria will be determined by the licensed physician performing the exam.
Where medical exam guidance exists, such as for OSHA-regulated substances, this
criteria will be included in the physician’s exam.
Frequency of medical examinations is at the discretion of the physician, if the
examination resulted from a potential overexposure to hazardous substances. If the
examination resulted from an exposure to an OSHA-regulated substance, examinations
will be at least as frequent as the period set in the OSHA standard for each particular
substance. Medical examinations provided for required respirator use must be
performed, annually, unless specified more frequently by the physician.
5.4 Physician’s Written Opinion
The physician is required to submit a written opinion to the Vice President of Finance
and Administration and the ESM or CHO. This opinion must not reveal any specific
findings or diagnoses unrelated to the chemical exposure. The written opinion must
include the following information:
 Results of the medical examination, including any test results:
 Any medical condition, revealed during examination, which may place the work
at increased risk a result of the chemical exposure or use of personal protective
equipment;
 Recommendations for further medical follow-up; and
 A statement that the worker was informed of the medical examination results.
5.5 Cost and Scheduling
 All required medical examinations/consultations must be provided to laboratory
personnel at no cost, without loss of pay, and at a reasonable time and place.
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6.0 EXPOSURE MONITORING
Regular environmental or worker exposure monitoring of airborne contaminants is not
usually warranted or practical in laboratories, since chemicals are typically used for a
relatively short period of time and in small quantities. However, air monitoring will be
conducted if:
 There is reason to believe that exposure levels for a substance routinely exceed
either the action level (AL) or permissible exposure level (PEL) set by OSHA.
 Workers suspect or report that they have been overexposed to a chemical in the
laboratory.
 A particularly hazardous chemical is used on a regular basis (several times per
week), for an extended period of time (3-4 hours at a time) or in large quantities.
Use of particularly hazardous substances in this manner should be reviewed with
the instructor and ESM. The ESM is available to provide technical assistance,
upon request.
Monitoring will be conducted in accordance with established sample collection and
analytical methodology for the chemical exposure being evaluated. If initial monitoring
indicates that worker exposure is above the AL or PEL, the periodic monitoring
provisions of the relevant OSHA standard will be met.
Upon receipt, results of personal monitoring will be made available to workers in writing
within 15 days, either individually or by posting in an appropriate location accessible to
the affected workers.
7.0 RECORD KEEPING
7.1 Records
Gwynedd Mercy University will maintain accurate and complete records concerning the
following:






Medical examination and consultation
Exposure monitoring
Training
Fume hood evaluations
Laboratory inspections

7.2 Retention and Storage
Medical examination and consultation records, including test results and physician’s
written opinions, must be maintained in the laboratory’s department file. These records
must be kept, transferred and made available for at least the duration of the worker’s
employment plus thirty years. These records must be maintained in accordance with 29
CFR 1910.20 “Access to Employee Exposure and Medical Records”.
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Exposure monitoring records, including sampling results and reports, must be maintained
in the laboratory’s department files. These records must be kept, transferred and made
available for at least the duration of the worker’s employment plus thirty years. These
records must be maintained in accordance with 29 CFR 1910.20 “Access to Employee
Exposure and Medical Records”. Exposure monitoring records generated by the ESM
will be maintained in the central files located in the Human Resources office.
Training records, including handout materials, agendas and signed training attendance
sheets, must be maintained in the laboratory’s department files. These records must be
maintained for a period of three years. Records of training conducted by the ESM will be
maintained in central files and the Office of Environmental Safety.
Fume hood evaluation records must be maintained in the laboratory’s department files
and updated annually. These records must be maintained until the next evaluation is
performed. Records of fume hood evaluations performed by the Lab Manager or CHO
will be maintained in the Office of Environmental Safety.
Laboratory inspection records must be maintained in the laboratory’s department files.
These records must be maintained until the next inspection is performed. Records of
inspections conducted by the Lab Manager will be maintained in the central files and the
Office of Environmental Safety.
8.0 PLAN EVALUATION, REVIEW AND UPDATES
8.1 Plan Evaluation and Inspections
In order to evaluate the implementation status and effectiveness of the CHP, monthly
internal inspections will be performed to review laboratory safety practices and check
safety equipment.
Laboratory Managers should inspect their laboratories on a monthly basis. Use of an
inspection checklist or an alternative that covers the same items is required to document
the results of these inspections. A copy should be included in Appendix I-D of this
document. Reports of internal inspections will be provided to the Vice President of
Finance and Administration, the Environmental Safety Manager, and Division Chairs.
The ESM is available to perform annual laboratory safety inspections. The inspection
checklist will be used to document the results of these inspections. The Laboratory
Manager or CHO will perform monthly fume hood evaluations. These evaluations will
assess the adequacy of air flow in the hood by determining average face velocity, air flow
pattern and direction and extent of turbulence (if any).
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8.2 Plan Review and Update
The Environmental Safety Committee will review annually and make updates, if
necessary, to this CHP. Changes to the plan will be based on regulatory changes, changes
in University-wide safety practices, feedback from laboratory personnel and the results of
internal and external inspections.
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GWYNEDD MERCY UNIVERSITY
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APPENDIX I-A
GWYNEDD MERCY UNIVERSITY
CHEMICAL HYGIENE PLAN AWARENESS
AND COMMITMENT RECORD
OSHA, the Occupational Safety and Health Administration, requires that all colleges and
universities provide a Chemical Hygiene Plan that encompasses laboratory activities for
all laboratory employees. Employees are to be trained on the applicable policies and
procedures of the CHP and made of aware of all regulations therein. By signing this
certification form, you acknowledge that you have been made aware of the Gwynedd
Mercy University Chemical Hygiene Plan as well as details of the OSHA Laboratory
Standard and will observe all policies, regulations, and procedures as stated.

Gwynedd Mercy University Chemical Hygiene Plan Awareness Training
Initial Training



Refresher Training



Name: ________________________________________________________________
Job Title: _____________________________________________________________
Today’s Date: __________________________________________________________
Supervisors Name: ______________________________________________________
Department: ____________________________________________________________

Signature: ______________________________________________________________
Please return the signed and completed certification form to the Environmental Safety
Manager/Chemical Hygiene Officer KH236 for maintenance of records.

Gwynedd Mercy University Chemical Hygiene Plan 2007/Revised 2012/
University Update 2014

28

APPENDIX I-B
UNDERSTANDING SAFETY DATA SHEETS (SDS)
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APPENDIX I-B
UNDERSTANDING SAFETY DATA SHEETS
Safety Data Sheets (SDS) have to follow a Globally Harmonized Standard format or
design. They all have to provide the same kinds of information. There are two basic
formats, Occupational Safety and Health Administration (OSHA) and ANSI (American
National Standards Institute). ANSI Safety Data Sheet (SDS) Standard Z400.1 was
amended in 2010 to be consistent with OSHA’s Global Harmonizing System (GHS)
format. It is combined with the ANSI Labeling Standard for Hazardous Industrial
Chemicals Z129.1 and is now known as ANSI Z400.1/Z129.1-2010 Hazardous
Workplace Chemicals-Hazard Evaluation and Safety Data Sheet and Precautionary
Labeling Preparation. Each SDS must provide the following information (OSHA GHS
format is listed here by section):
Section 1-Identification
• Includes product identifier
• The manufacturer or distributor’s name, address, and phone number
• Emergency phone number
• Recommended use
• Restrictions on use

Section 2-Hazard(s) Identification
• Includes all hazards regarding the chemical
• Required label elements

Section 3-Composition/Information on Ingredients
• Includes information on chemical ingredients
• Trade secret claims
The only time the exact chemical components will not be listed is if the chemical is a
manufacturer’s “trade secret.” The exposure limits and other safety information still have
to be provided. Trade secret identities must be given out in certain circumstances.

Section 4-First-aid Measures
• Includes important symptoms/effects (acute, delayed)
• Required treatment
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Section 5-Fire-fighting Measures
• Lists suitable extinguishing techniques, equipment
• Chemical hazards from fire

Section 6-Accidental Release Measures
• Lists emergency procedures
• Protective equipment
• Proper methods of containment and cleanup

Section 7-Handling and Storage
• Lists precautions for safe handling and storage, including incompatibilities

Section 8-Exposure Controls/Personal Protection
• Lists OSHA’s Permissible Exposure Limits (PELs)
• Threshold Limit Values (TLVs)
• Appropriate engineering controls
• Personal Protective Equipment (PPE)

Section 9-Physical and Chemical Properties
• Lists the chemicals characteristics

Section 10-Stability and Reactivity
• Lists chemical stability and possibility of hazardous reactions

Section 11-Toxicological Information
• Includes routes of exposure
• Related symptoms, acute and chronic effects
• Numerical measures of toxicity

Section 12-Ecological Information
• Ecotoxicity
• Persistence and degradability
• Bioaccumulative potential
• Mobility in soil and other adverse effects
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Section 13-Disposal Considerations
• Description of waste residues
• Safe disposal, including the disposal of contaminated packaging

Section 14-Transport Information
• UN number and shipping name
• Hazard class(es)
• Packing group
• Environmental hazards
• Bulk transport
• Special transport precautions

Section 15-Regulatory Information
• Safety, health and environmental regulations
Section 16-Other Information
• Date of preparation of the SDS or last revision
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APPENDIX I-C
SAFETY DATA SHEET REQUEST FORM
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APPENDIX I-C
SAFETY DATA SHEET (SDS) REQUEST FORM
Name: _______________________________________ Date: ____________________

CHEMICAL SDS REQUESTED:
CHEMICAL NAME

CAS NUMBER (IF KNOWN)

Directions: Please provide the address for which the SDS is to be sent. Forward this
request form to the Environmental Safety Manager KH 236 or fax form to 215-542-4604.
Call extension 21489 if you have questions or concerns.
SEND SDS TO:

___________________________________________Name
___________________________________________Department
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APPENDIX I-D
LABORATORY CHECKLIST AND
RECOMMENDATION REPORT
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APPENDIX I-D
LABORATORY INSPECTION CHECKLIST

Inspector: ______________________________________________________
Building: ________________________________________________________
Date: ___________________________________________________________
Department: _____________________________________________________
Room: __________________________________________________________

EMERGENCY PREPAREDNESS
___ Emergency Access Sheets/Procedures posted and up to date
___ ER Guide posted
___ Exit signs in place and working
___ Exit accesses is clear
___ Evacuation routes posted in hallway
___ Emergency shower available
___ Signs in place
___ Tested (date__________)
___ Emergency eyewash available
___ Signs in place
___ Tested (date__________)
___ Chemical spill kit available
___ First aid kit available
FIRE SAFETY
___ Sprinkler area size
___ No storage within 18 inches of sprinkler head
___ Horns and strobes in lab
___ Smoke detection/ fire detection present
___ Appropriate fire extinguisher(s) hung and available
___ Current test date (_____________)
___ Fire doors closed (or self-closing)
___ P roper fire stopping
COMPRESSED AND LIQUIFIED GASES
___ Cylinders in good condition and properly tested
___ Cylinders secured/upright/capped
___ Segregated storage where required (e.g. oxidizers and flammables)
___ Toxic gases properly ventilated with mechanically ventilated enclosure or gas
cabinet
___ Appropriate PPE available
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CHEMICAL USE AND STORAGE
___ Hazard warning labels on all containers
___ High hazard chemicals in use
___ Designated areas for high hazard chemicals
___ Peroxide forming chemicals (Date Received ________Date opened___________)
___ Perchloric acid in lab
___ Hydrofluoric acid in lab
___ Spill kit available
___ Labels and signs available
___ Picric Acid in lab
___ Good condition and properly stored
___ No bottles without secondary containment
___ Stored in appropriate containers
___ Appropriate segregation
___ Refrigerated storage appropriately labeled NO FOOD
___ Approved refrigerator used for flammable storage
___ Approved flammable storage cabinet available
___ Approved Corrosive/Acid storage cabinet available
CHEMICAL WASTE
___ Chemical stocks and waste stored separately
___ SAA Posted
___ Proper containers in good condition
___ Containers are capped
___ Segregated and in secondary containment
___ Containers appropriately labeled
___ Waste in words
___ Hazard boxes checked
___ Dated container not stored more than 3 days in SAA
___ One Container per waste stream
PPE
___ Appropriate gloves available
___ Appropriate eye/face protection available
___ PPE appropriately stored
GENERAL SAFETY
___ Housekeeping is adequate (clutter and contamination)
___ No indication of food/beverage in lab
___ Centrifuges used properly
___ Secondary containment generally used for chemicals
___ Sewer disposal evidence
___ Sharps used and disposed properly
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BIOLOGICAL SAFETY
___ Select Agents or Controlled Substances used in the lab are secured under lock/key.
___ Biological Safety Cabinet has current certification (date ______________)
___ Autoclave has verification testing information.
___ Biological wastes are placed in labeled biological waste containers.
___ Biological waste containers are covered and not overfilled.
___ Sharps including hypodermic needles, glass Pasteur pipettes, blades,
and scalpels are disposed into sharps containers after use.
___ Sharp containers must not be overfilled, only 2/3 full.
___ Non-contaminated broken glassware only is placed into cardboard boxes.
ELECTRICAL SAFETY
___ Any disconnects in lab are clearly marked
___ Power cords in good condition
___ No extension cords for permanent equipment or lighting
___ Power outlets properly used
___ Electrical cables and cords secured.
___ Electrical panels closed and unobstructed
VENTILATION
___ Working flow indicator present on fume hoods
___ Operable flow alarms are in place
___ Fume hood has current certification (date_________________)
___ Fume Hood is not cluttered or overly contaminated
___ Sash lowered
___ Vacuum pumps appropriately ventilated or filtered

Gwynedd Mercy University Chemical Hygiene Plan 2007/Revised 2012/
University Update 2014

38

APPENDIX I-C
LABORATORY RECOMMENDATION REPORT
Date

Room

Problem

Recommendation

Evaluation submitted to:
Name: ____________________________ Dept/Position __________________________
Name: ____________________________ Dept/Position __________________________
Name: ____________________________ Dept/Position __________________________
Name: ____________________________ Dept/Position __________________________
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APPENDIX I-E
THE LABORATORY STANDARD
(29 CFR 1910.1450)
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APPENDIX I-E
THE LABORATORY STANDARD (29 CFR 1910.1450)
U.S. DEPARTMENT OF LABOR
OCCUPATIONAL SAFETY & HEALTH ADMINISTRATION
REGULATIONS (STANDARDS - 29 CFR) - TABLE OF CONTENTS
• Part Number:
• Part Title:
• Subpart:
• Subpart Title:
• Standard #:
• Title:
• Appendix:

1910
Occupational Safety and Health Standards
Z
Toxic and Hazardous Substances
1910.1450
Occupational exposure to hazardous chemicals in laboratories.
A,B

1910.1450(a)
Scope and application.
1910.1450(a)(1)
This section shall apply to all employers engaged in the laboratory use of hazardous
chemicals as defined below.
1910.1450(a)(2)
Where this section applies, it shall supersede, for laboratories, the requirements of all other
OSHA health standards in 29 CFR part 1910, subpart Z, except as follows:
1910.1450(a)(2)(i)
For any OSHA health standard, only the requirement to limit employee exposure to the
specific permissible exposure limit shall apply for laboratories, unless that particular standard
states otherwise or unless the conditions of paragraph (a)(2)(iii) of this section apply.
1910.1450(a)(2)(ii)
Prohibition of eye and skin contact where specified by any OSHA health standard shall be
observed.
1910.1450(a)(2)(iii)
Where the action level (or in the absence of an action level, the permissible exposure limit) is
routinely exceeded for an OSHA regulated substance with exposure monitoring and medical
surveillance requirements paragraphs (d) and (g)(1)(ii) of this section shall apply.
1910.1450(a)(3)
This section shall not apply to:
1910.1450(a)(3)(i)
Uses of hazardous chemicals which do not meet the definition of laboratory use, and in such
cases, the employer shall comply with the relevant standard in 29 CFR part 1910, subpart Z,
even if such use occurs in a laboratory.
1910.1450(a)(3)(ii)
Laboratory uses of hazardous chemicals which provide no potential for employee exposure.
Examples of such conditions might include:
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1910.1450(a)(3)(ii)(A)
Procedures using chemically-impregnated test media such as Dip-and-Read tests where a
reagent strip is dipped into the specimen to be tested and the results are interpreted by
comparing the color reaction to a color chart supplied by the manufacturer of the test strip;
and
1910.1450(a)(3)(ii)(B)
Commercially prepared kits such as those used in performing pregnancy tests in which all of
the reagents needed to conduct the test are contained in the kit.
1910.1450(b)
Definitions -Action level means a concentration designated in 29 CFR part 1910 for a specific substance,
calculated as an eight (8)-hour time-weighted average, which initiates certain required
activities such as exposure monitoring and medical surveillance.
Assistant Secretary means the Assistant Secretary of Labor for Occupational Safety and
Health, U.S. Department of Labor, or designee.
Carcinogen (see select carcinogen).
Chemical Hygiene Officer means an employee who is designated by the employer, and who is
qualified by training or experience, to provide technical guidance in the development and
implementation of the provisions of the Chemical Hygiene Plan. This definition is not
intended to place limitations on the position description or job classification that the
designated individual shall hold within the employer's organizational structure.
Chemical Hygiene Plan means a written program developed and implemented by the
employer which sets forth procedures, equipment, personal protective equipment and work
practices that (i) are capable of protecting employees from the health hazards presented by
hazardous chemicals used in that particular workplace and (ii) meets the requirements of
paragraph (e) of this section.
Combustible liquid means any liquid having a flashpoint at or above 100 deg. F (37.8 deg. C),
but below 200 deg. F (93.3 deg. C), except any mixture having components with flashpoints
of 200 deg. F (93.3 deg. C), or higher, the total volume of which make up 99 percent or more
of the total volume of the mixture.
Compressed gas means:
(i) A gas or mixture of gases having, in a container, an absolute pressure exceeding 40 psi at
70 deg. F (21.1 deg. C); or
(ii) A gas or mixture of gases having, in a container, an absolute pressure exceeding 104 psi
at 130 deg. F (54.4 deg C) regardless of the pressure at 70 deg. F (21.1 deg. C); or
(iii) A liquid having a vapor pressure exceeding 40 psi at 100 deg. F (37.8 C) as determined
by ASTM D-323-72.
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Designated area means an area which may be used for work with "select carcinogens,"
reproductive toxins or substances which have a high degree of acute toxicity. A designated
area may be the entire laboratory, an area of a laboratory or a device such as a laboratory
hood.
Emergency means any occurrence such as, but not limited to, equipment failure, rupture of
containers or failure of control equipment which results in an uncontrolled release of a
hazardous chemical into the workplace.
Employee means an individual employed in a laboratory workplace that may be exposed to
hazardous chemicals in the course of his or her assignments.
Explosive means a chemical that causes a sudden, almost instantaneous release of pressure,
gas, and heat when subjected to sudden shock, pressure, or high temperature.
Flammable means a chemical that falls into one of the following categories:
(i) Aerosol, flammable means an aerosol that, when tested by the method described in 16 CFR
1500.45, yields a flame protection exceeding 18 inches at full valve opening, or a flashback
(a flame extending back to the valve) at any degree of valve opening;
(ii) Gas, flammable means:
(A) A gas that, at ambient temperature and pressure, forms a flammable mixture with air at a
concentration of 13 percent by volume or less; or
(B) A gas that, at ambient temperature and pressure, forms a range of flammable mixtures
with air wider than 12 percent by volume, regardless of the lower limit.
(iii) Liquid, flammable means any liquid having a flashpoint below 100 deg F (37.8 deg. C),
except any mixture having components with flashpoints of 100 deg. C) or higher, the total of
which make up 99 percent or more of the total volume of the mixture.
(iv) Solid, flammable means a solid, other than a blasting agent or explosive as defined in §
1910.109(a), 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. A
chemical shall be considered to be a flammable solid if, when tested by the method described
in 16 CFR 1500.44, it ignites and burns with a self-sustained flame at a rate greater than onetenth of an inch per second along its major axis.
Flashpoint means the minimum temperature at which a liquid gives off a vapor in sufficient
concentration to ignite when tested as follows:
(i) Tagliabue Closed Tester (See American National Standard Method of Test for Flash Point
by Tag Closed Tester, Z11.24 - 1979 (ASTM D 56-79)) - for liquids with a viscosity of less
than 45 Saybolt Universal Seconds (SUS) at 100 deg. F (37.8 deg. C), that do not contain
suspended solids and do not have a tendency to form a surface film under test; or
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(ii) Pensky-Martens Closed Tester (See American National Standard Method of Test for
Flashpoint by Pensky-Martens Closed Tester, Z11.7 - 1979 (ASTM D 93-79)) - for liquids
with a viscosity equal to or greater than 45 SUS at 100 deg. F (37.8 deg. C ), or that contain
suspended solids, or that have a tendency to form a surface film under test; or
(iii) Setaflash Closed Tester (see American National Standard Method of test for Flash Point
by Setaflash Closed Tester (ASTM D 3278-78)).
Organic peroxides, which undergo autoaccelerating thermal decomposition, are excluded
from any of the flashpoint determination methods specified above.
Hazardous chemical means a chemical for which there is statistically significant evidence
based on at least one study conducted in accordance with established scientific principles that
acute or chronic health effects may occur in exposed employees. The term "health hazard"
includes chemicals which are carcinogens, toxic or highly toxic agents, reproductive toxins,
irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents which act on
the hematopoietic systems, and agents which damage the lungs, skin, eyes, or mucous
membranes.
Appendices A and B of the Hazard Communication Standard (29 CFR 1910.1200) provide
further guidance in defining the scope of health hazards and determining whether or not a
chemical is to be considered hazardous for purposes of this standard.
Laboratory means a facility where the "laboratory use of hazardous chemicals" occurs. It is a
workplace where relatively small quantities of hazardous chemicals are used on a nonproduction basis.
Laboratory scale means work with substances in which the containers used for reactions,
transfers, and other handling of substances is 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-type hood means a device located in a laboratory, enclosure on five sides with a
movable sash or fixed partial enclosed on the remaining side; constructed and maintained to
draw air from the laboratory and to prevent or minimize the escape of air contaminants into
the laboratory; and allows chemical manipulations to be conducted in the enclosure without
insertion of any portion of the employee's body other than hands and arms.
Walk-in hoods with adjustable sashes meet the above definition provided that the sashes are
adjusted during use so that the airflow and the exhaust of air contaminants are not
compromised and employees do not work inside the enclosure during the release of airborne
hazardous chemicals.
Laboratory use of hazardous chemicals means handling or use of such chemicals in which all
of the following conditions are met:
(i) Chemical manipulations are carried out on a "laboratory scale;"
(ii) Multiple chemical procedures or chemicals are used;
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(iii) The procedures involved are not part of a production process, nor in any way simulate a
production process; and
(iv) "Protective laboratory practices and equipment" are available and in common use to
minimize the potential for employee exposure to hazardous chemicals.
Medical consultation means a consultation which takes place between an employee and a
licensed physician for the purpose of determining what medical examinations or procedures,
if any, are appropriate in cases where a significant exposure to a hazardous chemical may
have taken place.
Organic peroxide means an organic compound that contains the bivalent -O-O- structure and
which 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.
Oxidizer means a chemical other than a blasting agent or explosive as defined in §
1910.109(a), that initiates or promotes combustion in other materials, thereby causing fire
either of itself or through the release of oxygen or other gases.
Physical hazard means a chemical for which there is scientifically valid evidence tat it is a
combustible liquid, a compressed gas, explosive, flammable, an organic peroxide, an oxidizer
pyrophoric, unstable (reactive) or water-reactive.
Protective laboratory practices and equipment means those laboratory procedures, practices
and equipment accepted by laboratory health and safety experts as effective, or that the
employer can show to be effective, in minimizing the potential for employee exposure to
hazardous chemicals.
A reproductive toxin means chemicals which affect the reproductive capabilities including
chromosomal damage (mutations) and effects on fetuses (teratogenesis).
Select carcinogen means any substance which meets one of the following criteria:
(i) It is regulated by OSHA as a carcinogen; or
(ii) It is listed under the category, "known to be carcinogens," in the Annual Report on
Carcinogens published by the National Toxicology Program (NTP)(latest edition); or
(iii) It is listed under Group 1 ("carcinogenic to humans") by the International Agency for
research on Cancer Monographs (IARC)(latest editions); or
(iv) It is listed in either Group 2A or 2B by IARC or under the category, "reasonably
anticipated to be carcinogens" by NTP, and causes statistically significant tumor incidence in
experimental animals in accordance with any of the following criteria:
(A) After inhalation exposure of 6-7 hours per day, 5 days per week, for a significant portion
of a lifetime to dosages of less than 10 mg/m(3);
(B) After repeated skin application of less than 300 (mg/kg of body weight) per week; or

Gwynedd Mercy University Chemical Hygiene Plan 2007/Revised 2012/
University Update 2014

44

(C) After oral dosages of less than 50 mg/kg of body weight per day.
Unstable (reactive) means a chemical which is the pure state, or as produced or transported,
will vigorously polymerize, decompose, condense, or will become self-reactive under
conditions of shocks, pressure or temperature.
Water-reactive means a chemical that reacts with water to release a gas that is either
flammable or presents a health hazard.
1910.1450(c)
Permissible exposure limits. For laboratory uses of OSHA regulated substances, the employer
shall assure that laboratory employees' exposures to such substances do not exceed the
permissible exposure limits specified in 29 CFR part 1910, subpart Z.
1910.1450(d)
Employee exposure determination -1910.1450(d)(1)
Initial monitoring. The employer shall measure the employee's exposure to any substance
regulated by a standard which requires monitoring if there is reason to believe that exposure
levels for that substance routinely exceed the action level (or in the absence of an action level,
the PEL).
1910.1450(d)(2)
Periodic monitoring. If the initial monitoring prescribed by paragraph (d)(1) of this section
discloses employee exposure over the action level (or in the absence of an action level, the
PEL), the employer shall immediately comply with the exposure monitoring provisions of the
relevant standard.
1910.1450(d)(3)
Termination of monitoring. Monitoring may be terminated in accordance with the relevant
standard.
1910.1450(d)(4)
Employee notification of monitoring results. The employer shall, within 15 working days
after the receipt of any monitoring results, notify the employee of these results in writing
either individually or by posting results in an appropriate location that is accessible to
employees.
1910.1450(e)
Chemical hygiene plan -- General. (Appendix A of this section is non-mandatory but
provides guidance to assist employers in the development of the Chemical Hygiene Plan).
1910.1450(e)(1)
Where hazardous chemicals as defined by this standard are used in the workplace, the
employer shall develop and carry out the provisions of a written Chemical Hygiene Plan
which is:
1910.1450(e)(1)(i)
Capable of protecting employees from health hazards associated with hazardous chemicals in
that laboratory and
1910.1450(e)(1)(ii)
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Capable of keeping exposures below the limits specified in paragraph (c) of this section.
1910.1450(e)(2)
The Chemical Hygiene Plan shall be readily available to employees, employee
representatives and, upon request, to the Assistant Secretary.
1910.1450(e)(3)
The Chemical Hygiene Plan shall include each of the following elements and shall indicate
specific measures that the employer will take to ensure laboratory employee protection;
1910.1450(e)(3)(i)
Standard operating procedures relevant to safety and health considerations to be followed
when laboratory work involves the use of hazardous chemicals;
1910.1450(e)(3)(ii)
Criteria that the employer will use to determine and implement control measures to reduce
employee exposure to hazardous chemicals including engineering controls, the use of
personal protective equipment and hygiene practices; particular attention shall be given to the
selection of control measures for chemicals that are known to be extremely hazardous;
1910.1450(e)(3)(iii)
A requirement that fume hoods and other protective equipment are functioning properly and
specific measures that shall be taken to ensure proper and adequate performance of such
equipment;
1910.1450(e)(3)(iv)
Provisions for employee information and training as prescribed in paragraph (f) of this
section;
1910.1450(e)(3)(v)
The circumstances under which a particular laboratory operation, procedure or activity shall
require prior approval from the employer or the employer's designee before implementation;
1910.1450(e)(3)(vi)
Provisions for medical consultation and medical examinations in accordance with paragraph
(g) of this section;
1910.1450(e)(3)(vii)
Designation of personnel responsible for implementation of the Chemical Hygiene Plan
including the assignment of a Chemical Hygiene Officer, and, if appropriate, establishment of
a Chemical Hygiene Committee; and
1910.1450(e)(3)(viii)
Provisions for additional employee protection for work with particularly hazardous
substances. These include "select carcinogens," reproductive toxins and substances which
have a high degree of acute toxicity. Specific consideration shall be given to the following
provisions which shall be included where appropriate:
1910.1450(e)(3)(viii)(A)
Establishment of a designated area;
1910.1450(e)(3)(viii)(B)
Use of containment devices such as fume hoods or glove boxes;
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1910.1450(e)(3)(viii)(C)
Procedures for safe removal of contaminated waste; and
1910.1450(e)(3)(viii)(D)
Decontamination procedures.
1910.1450(e)(4)
The employer shall review and evaluate the effectiveness of the Chemical Hygiene Plan at
least annually and update it as necessary.
1910.1450(f)
Employee information and training.
1910.1450(f)(1)
The employer shall provide employees with information and training to ensure that they are
apprised of the hazards of chemicals present in their work area.
1910.1450(f)(2)
Such information shall be provided at the time of an employee's initial assignment to a work
area where hazardous chemicals are present and prior to assignments involving new exposure
situations. The frequency of refresher information and training shall be determined by the
employer.
1910.1450(f)(3)
Information. Employees shall be informed of:
1910.1450(f)(3)(i)
The contents of this standard and its appendices which shall be made available to employees;
1910.1450(f)(3)(ii)
the location and availability of the employer's Chemical Hygiene Plan;
1910.1450(f)(3)(iii)
The permissible exposure limits for OSHA regulated substances or recommended exposure
limits for other hazardous chemicals where there is no applicable OSHA standard;
1910.1450(f)(3)(iv)
Signs and symptoms associated with exposures to hazardous chemicals used in the
laboratory; and
1910.1450(f)(3)(v)
The location and availability of known reference material on the hazards, safe handling,
storage and disposal of hazardous chemicals found in the laboratory including, but not limited
to, Safety Data Sheets received from the chemical supplier.
1910.1450(f)(4)
Training.
1910.1450(f)(4)(i)
Employee training shall include:
1910.1450(f)(4)(i)(A)
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Methods and observations that may be used to detect the presence or release of a hazardous
chemical (such as monitoring conducted by the employer, continuous monitoring devices,
visual appearance or odor of hazardous chemicals when being released, etc.);
1910.1450(f)(4)(i)(B)
The physical and health hazards of chemicals in the work area; and
1910.1450(f)(4)(i)(C)
The measures employees can take to protect themselves from these hazards, including
specific procedures the employer has implemented to protect employees from exposure to
hazardous chemicals, such as appropriate work practices, emergency procedures, and
personal protective equipment to be used.
1910.1450(f)(4)(ii)
The employee shall be trained on the applicable details of the employer's written Chemical
Hygiene Plan.
1910.1450(g)
Medical consultation and medical examinations.
1910.1450(g)(1)
The employer shall provide all employees who work with hazardous chemicals an
opportunity to receive medical attention, including any follow-up examinations which the
examining physician determines to be necessary, under the following circumstances:
1910.1450(g)(1)(i)
Whenever an employee develops signs or symptoms associated with a hazardous chemical to
which the employee may have been exposed in the laboratory, the employee shall be
provided an opportunity to receive an appropriate medical examination.
1910.1450(g)(1)(ii)
Where exposure monitoring reveals an exposure level routinely above the action level (or in
the absence of an action level, the PEL) for an OSHA regulated substance for which there are
exposure monitoring and medical surveillance requirements, medical surveillance shall be
established for the affected employee as prescribed by the particular standard.
1910.1450(g)(1)(iii)
Whenever an event takes place in the work area such as a spill, leak, explosion or other
occurrence resulting in the likelihood of a hazardous exposure, the affected employee shall be
provided an opportunity for a medical consultation. Such consultation shall be for the purpose
of determining the need for a medical examination.
1910.1450(g)(2)
All medical examinations and consultations shall be performed by or under the direct
supervision of a licensed physician and shall be provided without cost to the employee,
without loss of pay and at a reasonable time and place.
1910.1450(g)(3)
Information provided to the physician. The employer shall provide the following information
to the physician:
1910.1450(g)(3)(i)
The identity of the hazardous chemical(s) to which the employee may have been exposed;
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1910.1450(g)(3)(ii)
A description of the conditions under which the exposure occurred including quantitative
exposure data, if available; and
1910.1450(g)(3)(iii)
A description of the signs and symptoms of exposure that the employee is experiencing, if
any.
1910.1450(g)(4)
Physician's written opinion.
1910.1450(g)(4)(i)
For examination or consultation required under this standard, the employer shall obtain a
written opinion from the examining physician which shall include the following:
1910.1450(g)(4)(i)(A)
Any recommendation for further medical follow-up;
1910.1450(g)(4)(i)(B)
The results of the medical examination and any associated tests;
1910.1450(g)(4)(i)(C)
Any medical condition which may be revealed in the course of the examination which may
place the employee at increased risk as a result of exposure to a hazardous workplace; and
1910.1450(g)(4)(i)(D)
A statement that the employee has been informed by the physician of the results of the
consultation or medical examination and any medical condition that may require further
examination or treatment.
1910.1450(g)(4)(ii)
The written opinion shall not reveal specific findings of diagnoses unrelated to occupational
exposure.
1910.1450(h)
Hazard identification.
1910.1450(h)(1)
With respect to labels and safety data sheets:
1910.1450(h)(1)(i)
Employers shall ensure that labels on incoming containers of hazardous chemicals are not
removed or defaced.
1910.1450(h)(1)(ii)
Employers shall maintain any safety data sheets that are received with incoming shipments of
hazardous chemicals, and ensure that they are readily accessible to laboratory employees.
1910.1450(h)(2)
The following provisions shall apply to chemical substances developed in the laboratory:
1910.1450(h)(2)(i)
If the composition of the chemical substance which is produced exclusively for the
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laboratory's use is known, the employer shall determine if it is a hazardous chemical as
defined in paragraph (b) of this section. If the chemical is determined to be hazardous, the
employer shall provide appropriate training as required under paragraph (f) of this section.
1910.1450(h)(2)(ii)
If the chemical produced is a byproduct whose composition is not known, the employer shall
assume that the substance is hazardous and shall implement paragraph (e) of this section.
1910.1450(h)(2)(iii)
If the chemical substance is produced for another user outside of the laboratory, the employer
shall comply with the Hazard Communication Standard (29 CFR 1910.1200) including the
requirements for preparation of safety data sheets and labeling.
1910.1450(i)
Use of respirators. Where the use of respirators is necessary to maintain exposure below
permissible exposure limits, the employer shall provide, at no cost to the employee, the
proper respiratory equipment. Respirators shall be selected and used in accordance with the
requirements of 29 CFR 1910.134.
1910.1450(j)
Recordkeeping.
1910.1450(j)(1)
The employer shall establish and maintain for each employee an accurate record of any
measurements taken to monitor employee exposures and any medical consultation and
examinations including tests or written opinions required by this standard.
1910.1450(j)(2)
The employer shall assure that such records are kept, transferred, and made available in
accordance with 29 CFR 1910.1020.
1910.1450(k)
[Reserved]
1910.1450(l)
Appendices. The information contained in the appendices is not intended, by itself, to create
any additional obligations not otherwise imposed or to detract from any existing obligation.
[55 FR 3327, Jan. 31, 1990; 55 FR 7967, March, 6, 1990; 55 FR 12777, March 30, 1990; 61
FR 5507, Feb. 13, 1996; 71 FR 16674, April 3, 2006]
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GWYNEDD MERCY UNIVERSITY
CHEMICAL HYGIENE PLAN
9.0 INTRODUCTION
Hazardous chemicals can cause harm when they enter the body in sufficient amounts via
inhalation, ingestion, injection, or skin absorption. Harmful effects can also occur by eye
or skin contact alone. The nature of the hazardous chemical and the routes by which it
enters or contacts the body determine the type of controls that are needed. The
Occupational Safety and Health Administration (OSHA) and other organizations have set
occupational exposure limits on airborne chemical exposure. Keeping exposures below
these limits is generally believed to protect employees. Permissible Exposure Limits
(PELs) set by OSHA are contained in Appendix II-H. Regardless of the established
exposure limit for a particular chemical, all laboratory workers should take steps to
minimize chemical exposure via all routes of entry.
Three methods are used to limit chemical exposure:
•
•
•

Engineering controls
Administrative controls
Personal protective equipment (PPE)

9.1 Engineering controls
Whenever possible, substitution of less hazardous chemicals should be used as a primary
method of preventing adverse effects due to chemical exposure.
Properly exhausted fume hoods, other local exhaust ventilation, glove boxes and other
special purpose hoods must be used when there is a likelihood of excessive exposure to
air contaminants generated by laboratory activity. Used in conjunction with good work
practices, properly designed and operated exhaust ventilation is effective in minimizing
air contaminant exposure.
9.2 Administrative Controls
Administrative controls for minimizing inhalation and physical contact exposures
include:





General safety procedures
Self inspection by laboratory workers and supervisors
Health and safety training information
Chemical use an procedure approval and/ or review
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9.3 Personal Protective Equipment
The use of personal protective equipment (PPE) is necessary when feasible engineering
and administrative controls are unavailable or if there is a need to supplement those
controls. The following types of PPE are used to minimize inhalation and physical
contact exposures:
 Eye and face protection
 Protective clothing
 Respiratory protection
Section II of the Chemical Hygiene Plan is intended to provide Gwynedd Mercy
University laboratory personnel with information regarding general hazards of common
chemicals that may be present in the laboratory and appropriate work practices,
procedures and controls to protect laboratory workers from those hazards.
10.0 PRIOR APPROVALS AND PROCUREMENT
Laboratory personnel should obtain prior approval to continue with a laboratory
procedure from a supervisor or one or more experienced instructors in similar procedures
when:
 Working with high hazard materials
 Performing high hazard procedure
 Working alone
In addition, purchasing the following items should be given careful consideration as their
presence or waste produced will affect the EPA status of Gwynedd Mercy University.

Equipment
Chemical fume hoods
Biological safety cabinets
Chemical storage cabinets
Respirators
X-ray producing equipment
UV lights
Lasers and laser diodes
Microwave-producing equipment
Radiofrequency-producing equipment

Chemicals
Radioactive materials
High hazard chemicals
Controlled substances
Fluorine
Hydrofluoric acid
Hydrogen cyanide
Nickel carbonyl
Perchloric acid
Organic mercury compounds
Di-isopropyl fluorophosphates (DFP)
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At the discretion of the supervisor or instructor approving a laboratory procedure, a
written safety plan may be required that will include additional safety information not
covered or addressed under these general circumstances.
The Environmental Safety Manager (ESM) or Chemical Hygiene Officer (CHO) is
available to assist laboratory staff in reviewing hazards associated with any procedure,
equipment or chemical to be used in the laboratory to ensure that appropriate safety
procedures are established.
11.0 GENERAL SAFETY PROCEDURES
Section II of this CHP is intended to set forth and provide guidance in the establishment
of general safety procedures.
11.1 Basic Precautions
Awareness is the most fundamental rule of chemical safety. Take time to understand the
safety and health hazards of the chemicals in the work place. All laboratory personnel,
instructors, laboratory assistants, and student laboratory assistants should take the
following precautions.
 Assume unfamiliar chemicals are hazardous
 Review the safety and health hazard data of all chemicals used in the laboratory
 Know the signs and symptoms of overexposure and the physical and sensory
characteristics (odor, appearance) of these chemicals
 Know appropriate procedures for emergencies
 Avoid distraction
 Have a second person nearby or maintain surveillance by telephone contact
 Avoid leaving experiments unattended
 Never use unlabeled chemicals or chemicals whose labels cannot be read
 Always order the least amount or chemical possible
 Always use PPE
 Use a fume hood whenever possible
 Maintain and inspect all equipment for proper function
 Use guards and shields when possible
 Store and handle chemicals in the appropriate manner
 Store hazardous waste accordingly
 Pouring chemicals into the sink is prohibited by law
 Do not eat, drink, smoke, chew gum, or apply cosmetics in the laboratory
 Do not store food or beverages in the laboratory
 Do not mouth pipette. Use a mechanical pipette or aspirator
 Do not use chipped or cracked glassware
 Report ALL accidents even if they do not result in injury
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11.2 Housekeeping/Hygiene
The following housekeeping and hygiene practices should be implemented at all times to
reduce the likelihood of accident or chemical exposure.
 Work areas should be kept clean and free from obstruction
 Hands should be washed after every experiment, before touching any noncontaminated area or object, and before leaving the laboratory area
 Access to exits, aisles, hallways and controls must never be blocked
 Emergency exits must be kept unlocked from the inside
 Hallways should not be used as chemical storage areas
 Work areas should be cleaned at the end of the experiment and the end of the day
11.3 Chemical Storage and Handling
Many potential hazards are associated with the storage and handling of laboratory
chemicals. These hazards may be minimized by understanding the properties of the
chemicals and planning procedures by which they may be handled safely. Simply storing
chemicals alphabetically is not prudent. Flammable, corrosive, explosive, and peroxide
forming agents require special precautions. Storing incompatible chemicals together may
have disastrous results.
The following guidelines are prudent for all chemical storage and handling:
Chemical handling: Use bottle carriers to transport chemicals. Close caps securely. Pour
all chemicals carefully. Add acid to water, not water to acid.
Labels: Be sure all labels are securely attached and legible. Keep chemicals in their
original container, if possible. Label all secondary containers to avoid unknown
chemicals and/ or inadvertent reaction. Date all chemicals, which may become unstable
over time or peroxidizable. Labels on stored chemicals should be able to be read easily.
Shelves: Do not store chemicals on hard-to-reach shelves. Shelves should be made of a
chemically resistant material and should have a 2-inch lip or side rails. No chemicals
should be stored above shoulder height.
Incompatible chemicals: Incompatible chemicals must not be stored together. For each
chemical, the hazardous nature must be considered individually and in relation to other
chemicals in the area. Appendix II-A contains a table of common incompatible
chemicals.
Excessive storage: Avoid stockpiling chemicals. Only purchase what is needed. Use
older stock first. Discard chemicals, which are no longer needed or that have expired.
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Hallway storage: Hallways should not be used as storage areas for chemical, whenever
possible. Where flammable substances are stored in hallways, they must be stored in
flammable storage containers.
Fume hoods: Fume hoods should not be used for the general storage of unused
chemicals. However, chemicals to be used or chemicals prepared for use during lab may
be kept in secondary containment in the fume hood until the hood is in use. An exception
to this is a fume hood, which is specifically designed for the general storage of chemicals
and is not used in experimental procedures. Chemicals stored in fume hoods with sink
holes must remain in secondary containment that holds %110 of the largest container in
case of leakage.
11.4 Flammable Liquids
Nearly every laboratory uses flammable liquids. Ideally, flammable liquids should be
stored in an area separate from the laboratory building. However, for flammable liquids
stored in the laboratory, the following objectives must be met.
Glass containers: Whenever practical, glass containers should not be used for storing
flammable liquids. If a glass container must be used, the maximum allowable container
size is one gallon.
Metal (non-DOT) or plastic containers: No more than 5 gallons of flammable liquid
should be stored in regular metal or plastic containers.
Safety cans: Safety cans are the preferred containers for storage outside a flammable
liquid storage cabinet. Safety cans are available in several different sizes. They have
spring loaded spout covers that can open to relieve internal pressure when subjected to
fire, and will prevent leakage if tipped over. Flame arresters are present in the spout to
prevent flame propagation into the can. The maximum size of the container should be 5
gallons.
Flammable liquid storage cabinets: Use of flammable liquid storage cabinets is the
method of choice for storage of small quantities of flammable liquids. Flammable storage
cabinets are made of double-walled steel, and are equipped with flame arresters. Some
models have doors that close automatically and some have sprinkler systems. The cabinet
must bear a label assuring that it is approved to store flammables.
Refrigerators/freezers: Refrigerators and freezers used for storage of flammable
materials must be rated for flammable storage (i.e. Explosion proof).
Maximum Quantities: In general, no more than 10 gallons of flammable liquid per 100
square feet of laboratory space should be stored outside a flammable liquid storage
cabinet or safety can.
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Handling: Transfer and storage of flammable materials should not be in an area where a
spill of the liquid could block an exit from the room, hallway, or building in the event of
a fire, and where there is a source of ignition.
Incompatibles: Store flammable liquids separate from oxidizers, compressed gases,
highly toxic materials, corrosives, and water-reactive chemicals.
11.5 Oxidizing Agents
Storage: Oxidizers should be stored on fire-resistant shelving, in a well ventilated area.
Incompatibles: Oxidizing agents can initiate combustion and therefore they should not
be stored in the same area with fuel such as flammable, organic chemicals, dehydrating
agents, or reducing agents. Common laboratory oxidizers are found in Appendix II-D.
11.6 Perchloric Acid
At ordinary temperatures at concentrations of 72% and weaker, perchloric acid reacts as a
strong, non-oxidizing acid. But at concentrations above 72% or at elevated temperatures
(usually above 160oC, it is an exceedingly strong and active oxidizer and dehydrating
agent. Anhydrous perchloric acid is unstable at room temperature and will ultimately
decompose spontaneously with a violent explosion.
Handling: Perchloric acid should be handled in a fume hood designed for perchloric acid
use (must have a wash down system to prevent accumulation of crystals on the ductwork
which must also be specially coated).
Incompatibles: Perchloric acid must be stored away from oxidizers and organic
materials, including wood, paper, and cloth.
11.7 Peroxidizable Materials
Ethers, liquid paraffins, and olefins form peroxides on exposure to air or light. Since
these chemicals are packaged in an air atmosphere, peroxides can form even if the
containers have not been opened (e.g. isopropyl ether, diethyl ether, dioxane,
tetrahydrofuran, glyme, and diglyme). A list of common peroxidizable materials is
contained in Appendix II-B
Storage time limit: Opened containers should be used up or discarded within 6 months
after they are first opened. Unopened containers should be stored no longer than 1 year.
Containers should be dated upon receipt and upon opening.
Container inspection: Containers should be inspected for peroxide formation before
opening or moving the containers. If crystals are present around the lip of the container or
the liquid appears cloudy, do not move or open it. Colorimetric tests are available to test
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for peroxide formation. Although some ethers contain a peroxide inhibitor; they should
still be inspected before opening.
Dating of Containers: To ensure that storage time limits are not exceeded, containers of
peroxidizable materials should be dated when received, when opened, and when tested
for peroxide formation.
11.8 Corrosive Materials
Corrosive substances are some of the most hazardous substances commonly encountered
in the laboratory. In general, corrosive substances cause destruction of living tissue very
rapidly at the site of contact (skin, eyes, respiratory tract and gastrointestinal tract). For
this reason, proper selection and use of personal protective equipment is critical, when
working with corrosives. See section 13.0 for more specific guidance regarding personal
protective equipment. A list of common laboratory corrosives is found in Appendix II-F.
Containers: Whenever practical, corrosive materials should be purchased and stored in
break-proof or break-resistant containers.
Storage: Many acids and alkalis are corrosive to their containers and other materials in a
storage area. In general, they should be stored in a cool, dry area, equipped with
corrosion-resistant shelving and plumbing, preferably in a corrosives storage cabinet.
Acids react with many metals to form hydrogen gas, and alkalis may form hydrogen gas
when in contact with aluminum. Since hydrogen forms an explosive mixture with air,
accumulation of hydrogen in storage areas must be prevented.
11.9 Toxic Materials
Toxic materials include carcinogens, reproductive toxins (teratogens, mutagens, etc.) and
acutely hazardous materials. Toxic materials which are simultaneously hazardous
because of another attribute (i.e. flammable, corrosive) should be evaluated to determine
which is the most significant hazard and stored accordingly.
Access to these materials should be restricted to the people involved in the experiment
and who have been informed of the hazardous properties of the chemical. These
chemicals should not be stored in a hallway, stairway or emergency egress path
regardless of whether they are contained in a chemical storage cabinet or can.
If the toxicity of the chemical is the primary hazard, the chemical should be stored in one
of the following ways:
 In a continuously operating fume hood
 In a volatile storage cabinet with restricted access, such as a locked cabinet
 In a hermetically sealed container at a temperature low enough to significantly
reduce its volatility (i.e. a deep freeze).
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11.10 Compressed Gas Cylinders
Compressed gas cylinders present an important hazard because they have the potential for
both mechanical and chemical hazards. The danger of fire or explosion is acute with a
high rate of diffusion. Additional hazards arise from the reactivity and toxicity of the gas.
Asphyxiation can be cause by high concentrations of even “harmless” gasses. Finally, the
large amount of potential energy resulting from the compression makes the cylinder a
potential rocket.
Identification: The contents of the cylinder should be clearly marked. Gas lines from the
cylinder should be labeled as to the gas and laboratory served. A tag should be attached
to the cylinder to indicate whether it is full, empty or in use.
Handling: Cylinders should be secured to appropriate handcarts during transportation.
Highly toxic gases should not be moved through corridors where occupants not
knowledgeable of the hazards may be present. Cylinder valves should be opened slowly
using a hand wheel or wrench while standing upwind of the valve. Compressed Gas
Association (CGA) approved cylinders and accessories should be used at all times.
Storage: All cylinders, regardless of whether they are full or empty, must be firmly
secured at all times. They should be stored in a cool, dry, well ventilated area free from
sources of ignition. Chemical oxidizers should be stored at least 20 feet away from gas
cylinders. A cylinder cap or regulator valve should always be in place.
Empty cylinders: Cylinder caps should always be secured and cylinders should be
clearly marked empty. Empty cylinders should be secured as noted above.
12.0 HIGH HAZARD SAFETY PROCEDURES
12.1 General Procedures
Additional protection is required for work with particularly hazardous substances such as
carcinogens, reproductive toxins (mutagens and teratogens), biotoxins and substances
with a high degree of acute toxicity. When working with these high hazard materials the
following general procedures must be followed.
 Obtain approval from the ESM or Division Chair to use these high hazard
chemicals.
 Order the smallest quantity of the chemical necessary to perform the procedure or
experiment.
 Wear appropriate PPE, paying close attention to permeation resistance of gloves
or protective clothing to be used.
 Work only in properly functioning, uncluttered chemical fume hood or biological
cabinet. This area should be posted or labeled as a designated area for the use of
high hazard substances. Permit only authorized personnel to use any designated
area.
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 Determine if the fume hood should be filtered prior to discharge.
 Consult the SDS for exposure and emergency information before beginning work
with these materials.
 Label ALL containers with the contents, the date, the manufacturer and hazardous
properties of the material(s) in the containers.
 Transfer high hazard chemicals in tightly closed containers placed within a
durable outer container.
 Limit traffic through the immediate area.
 Decontaminate the work surface immediately after working with these materials.
To facilitate decontamination, work surfaces may be covered with stainless steel
or plastic trays, absorbent paper with moisture-proof lining or other impervious
material, which may be cleaned or disposed of as hazardous waste or biological
waste after completing the procedure.
 Securely store these materials immediately after use.
 Label all waste materials with the corresponding chemical classification (e.g.
Toxic) or as biological waste.
Laboratories that use high hazard chemicals should document specific standard operating
procedures for these materials and include them in Section III of this Chemical Hygiene
Plan.
13.0 PERSONAL PROTECTIVE EQUIPMENT
The use of personal protective equipment is necessary when feasible engineering and
administrative controls are unavailable or if there is a need to supplement those controls.
Requirements for the use of PPE are as follows.
13.1 Body and Foot Protection
When working with chemicals, a lab coat or apron and closed-toed shoes should be worn
at all times. Hair and loose clothing should be confined.
13.2 Hand Protection
Hands are the most likely part of the body to come in contact with chemicals. Skin
contact with chemicals may result in irritation, burns, or absorption of the chemical into
the blood stream. Glove materials must be compatible with the chemical(s) used.
Consult the SDS for the chemical, the glove manufacturer’s literature or the Laboratory
Manager for chemical protective references when choosing gloves for specific
application.
13.3 Eye Protection
Safety goggles, glasses, or face shields should always be worn when eye hazards are
possible. Safety glasses are provided in most laboratories and goggles may be purchased
from the Laboratory Manager or at the campus bookstore.
Gwynedd Mercy University Chemical Hygiene Plan 2007/Revised 2012/
University Update 2014

62

 Safety glasses: Must be worn when working with solid materials. Safety glasses
should comply with the ANSI Occupational and Educational Eye and Face
Protection Standard (Z87.1). Standard eyeglasses with side shields are generally
not sufficient. Safety glasses should not be used when a significant splash
potential exists.
 Chemical splash goggles must be used when a splash hazard exists. These
generally can be worn over regular eyeglasses. Goggles equipped with vents
should be used to prevent fogging.
 Face shields must be worn when maximum protection from flying particles and
harmful liquids is needed. These may be used in conjunction with goggles for
maximum protection from corrosives and hot chemicals.
14.0 OTHER SAFETY EQUIPMENT
14.1 Fume Hoods/Ventilation
The laboratory fume hood is one of the most important safety devices in the laboratory.
Use: The ventilation system in the laboratory has been carefully balanced to ensure
proper airflow and comfortable working conditions. To prevent cross drafts, laboratory
doors should be kept closed whenever possible. A complete guide to proper use of a
laboratory fume hood is contained in Appendix II-H.
Maintenance: Laboratory fume hoods are evaluated by professional vendor annually.
During these evaluations, average face velocity of the hood is measured, and the hood air
flow characteristics and turbulence (if any) is visually evaluated.
The hoods are
inspected monthly and face velocity measurements are taken and recorded.
Hoods passing evaluation are labeled at 14” sash height with a fume hood inspection
sticker indicating the date of evaluation. Hoods failing inspection are posted with a
failure notification form. Failed hoods are reported to the ESM or Laboratory Manager
for service and are reevaluated after service has been completed.
14.2 Eyewash Stations
Eyewash stations are required in any lab where there is the potential for eye injury from
exposure to hazardous chemicals.
Requirements: The eyewash must be capable of providing a continuous, soft stream of
water for at least 15 minutes. Personal eyewash units composed of bottled solutions are
not generally acceptable but may be used in the interim until a suitable station is located.
Location: Eyewash stations should be located within 100 feet, and should require no
more than 10 seconds travel time from the hazard. The location should be marked with a
highly visible sign.
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Maintenance: Eyewash stations should be flushed weekly for 30 seconds to assure
function and avoid build-up of bacteria. The path to the eyewash station must be free
from obstructions and labeled clearly.
Use: After any eye contact with a chemical, activate the eyewash station and flush eyes
for at least 15 minutes. If the chemical is alkaline, flush for at least 30 minutes. Avoid
rinsing the chemical into the uninjured eye. If contact lenses are in place, flush for one
minute, remove the lenses, and continue flushing. After flushing for the appropriate
amount of time, seek medical attention at the university’s health services or nearest
emergency room.
14.3 Safety Showers
Safety showers should be provided where chemicals are handled. The showers provide
first aid for chemical splashes.
Requirements: Safety showers should provide at least 30 gallons of water per minute.
The valve should be simple to activate and should remain activated until intentionally
shut off. The valve should be within reach, not more than 69 inches above the floor.
Location: Safety showers should be in an accessible location no more than 10 seconds
travel time or 100 feet from the hazard. The location should be marked with a clearly
visible sign.
Use: In case of skin contact with a hazardous chemical, immediately activate the shower
and flush the affected area for at least 15 minutes. If the chemical is alkaline, flush for at
least 30 minutes. For contact with dry solids, brush the contaminant gently off the skin
before using the shower. While under the shower remove clothing and jewelry from the
affected area. After flushing seek medical attention immediately at the university’s health
services or the nearest emergency room.
14.4 Fire Extinguishers
Portable fire extinguishers are necessary for the rapid suppression of small fires. Only
people trained in the use of a fire extinguisher should operate one. Never try to fight a fire
that is larger than you are. Fire extinguisher safety training is offered twice per year and
is conducted by the Wissahicken Fire Company.
Types of fires: There are four types of fires, depending on the material that is
burning:
 Class A Fires: Fires in ordinary combustible materials, such as wood, cloth,
paper, and many plastics.
 Class B Fires: Fires involving flammable liquids, gases, and greases.
 Class C Fires: Fires in energized electrical equipment. When the electrical
equipment is de-energized, the fire may continue to burn as a Class A or B
fire.
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 Class D Fires: Fires in combustible metals such as magnesium, titanium,
sodium, zirconium, and potassium.
Types of extinguishers: There are several types of fire extinguishers. An extinguisher is
rated as to the type of fire it can put out. The type of fire the extinguisher is designed to
extinguish is printed on the cylinder. A triangle with and “A” denotes Class A, a square
with a “B” denotes Class B, a Circle with a “C” denotes class C, and a star with a “D”
denotes Class D. Keiss Hall and in most other areas of campus are equipped with Class
A-B-C extinguishers.
Location: Fire extinguishers are generally mounted near an exit or at the back of the
laboratory. There should be at least one extinguisher in each laboratory.
Maintenance: Fire extinguishers must be inspected monthly by the Public Safety
Department. An annual inspection is required by the vendor furnishing the fire
extinguisher. An inspection tag must be attached to each extinguisher and must indicate
the time of the last inspection.
Use: Before using a fire extinguisher, SOUND THE ALARM, and call ext. 111 to report
the fire. If the fire is small and you are trained to use a fire extinguisher, you may begin
to use the extinguisher. Stand at the entrance of the room and point the nozzle above the
fire with a side to side motion. If the fire becomes larger than you, or the contents of the
extinguisher have been discharged and the fire is still burning, evacuate the building
closing doors behind you (but do not lock them).
15.0 CHEMICAL WASTE MANAGEMENT
This section outlines the key elements of the hazardous waste program. Additional
information is available by contacting the ESM or CHO or can be found on the
Environmental Safety website.
15.1 Waste Identification
Hazardous waste regulations require that hazardous waste be accurately identified.
Common laboratory wastes include:
 Spent solvents, acids, bases and oxidizers used in extractions, cleaning or other
processes.
 Unused reagents and other chemicals that are no longer needed, do not meet
specifications, are contaminated, have exceeded their storage life or are otherwise
unusable in the lab.
 Waste oils
 Other miscellaneous materials, including broken thermometers, heavy metal
salts, poisons, etc
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15.2 Storage and disposal
Regulations require that hazardous wastes be accumulated and stored in properly
managed containers on sufficiently impervious surfaces (free of cracks, gaps, etc.)
Storage: Hazardous waste in laboratories is stored in clearly labeled Satellite
Accumulation Areas (SAA). These areas are normally located in the fume hoods when
hood is not in use. They may also be located in secondary containment on a secured,
unused portion of the bench top.
Disposal: Once a waste container in the SAA is filled, it must be dated and transferred to
the Central Storage Area (CSA) within 72 hours. The ESM is available to provide waste
pick up services. Disposal of hazardous wastes in sinks is prohibited by regulation.
Labeling: Containers that accumulate and store hazardous waste must be visibly labeled
with the following information:
 The words “Hazardous Waste”
 The waste type in words (chemical abbreviations or formulas are not
permitted)
 The associated hazard in words, the hazard diamond may also be used
 The date upon which the container became filled
 The generators name
Closure: Containers must be closed at all times, unless waste is being added or removed.
Open-top funnels may not be left in open containers when not being filled.
Condition: Containers must be in good condition. There may not be severe rusting, dents
or other conditions that could cause leaks, etc.
Compatibility: Containers must be compatible with hazardous waste stored within them.
When in doubt, use the original shipping container.
Inspections: Containers must be inspected weekly by laboratory personnel to ensure that
they are properly labeled, in good condition and meet the criteria described above.
15.3 Training
Laboratory personnel whose duties or activities involve the management of hazardous
waste are required to receive hazardous waste training within 6 months of the start of
such activities and annually thereafter. Initial or refresher training may be outsourced
from other companies or prepared in house through online modules.
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15.4 Waste Minimization
Federal law requires generators of hazardous waste to implement measures to limit and
reduce the volume and toxicity of hazardous waste. Laboratory waste minimization
techniques include:





Process/equipment adjustment or modification
Toxic material substitution
Waste segregation and separation
Recycling

Where possible microchemistry will reduce waste volume and has the added benefit of
minimizing health and safety concerns. The exercise of prudence in ordering new
chemicals will also ensure that excess chemical des not become subject to disposal as
hazardous waste. Contact Environmental Safety, ext. 489, for more information regarding
waste minimization. The Environmental Protection Agency (EPA) has excellent resource
materials to assist with waste minimization. You may access the EPA Home Page at
http://www.epa.gov/
16.0 EMERGENCY PROCEDURES
16.1 Medical Emergency
Procedures:
 Remain calm
 Call for medical assistance, 911, or assign another person to call
 Initiate lifesaving measures if required only if trained to provide treatment
 Do not move a victim unless there is a danger of further harm
 Keep the victim warm
 Remain with the victim until medical assistance arrives
 Report incident to supervisor
16.2 Fire/Evacuation
Small fires can be extinguished only if you are trained to use a fire extinguisher.
However, and immediate readiness to evacuate is essential. All fires, even those that
have been extinguished, must be reported immediately.
In case of fire:
 R Rescue: When you discover a fire, rescue people in immediate danger if
you can do so without endangering yourself. Alert others in the immediate
area and exit the building via a safe fire exit. Do not use elevators.
 A Alarm: Sound the alarm by pulling the alarm pull station nearest you and
call the fire department from a safe distance.
 C Confine: Close all doors, windows and other openings, if it is safe to do so
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 E Evacuate: Evacuate the building and gather at the designated meeting site
NEVER enter a room that is smoke filled.
NEVER enter a room if the door handle is warm to touch.
Special Requirements:
 Be aware of impaired staff and visitors who need to be alerted or assisted, or
both.
 Prepare to shut off piped gases and compressed gas cylinders, which may fuel
a fire.
In case of clothing on fire:
 Roll around on the floor to smother the flame, use the nearest fire blanket, or
drench with water if a safety shower if immediately available.
 Obtain medical assistance, if necessary
 Immediately report incident to supervisor
In case of alarm:
 Evacuate the building via the nearest exit.
Emergency Evacuation Plan:
Each laboratory building must have a documented evacuation plan, which includes:
 Established primary and secondary routes
 Designated meeting places, where evacuees can account for staff and visitors
 Designated evacuation monitors, who ensure their areas are evacuated via
appropriate routes and that staff is directed to the designated meeting place
16.3 Hazardous Chemical Spill
Do not work with a chemical until you are familiar with all of the chemical information
on the SDS including its precautions. Consult the SDS on what to do in the event of a
spill. The cleanup of a chemical spill should only be done by properly trained personnel.
Specific procedures for spill cleanup will vary depending on the location of the spill
(elevator, corridor, chemical storeroom, work area), the amount and physical properties
of the spilled material (volatile liquid, solid, or toxic gas), and the degree and type of
material toxicity. Responsibility for spill cleanup rests with the instructor of the
laboratory causing the spill. However, the ESM or Laboratory Manager should be
consulted on spill prevention/control as well as the location of spill containment
materials. If the individual responsible is unknown or unable to cleanup the spill due to
injury, then responsibility for dealing with the spill rests with the department, specifically
the Laboratory Manager. Custodians are not trained to cleanup spills of hazardous

Gwynedd Mercy University Chemical Hygiene Plan 2007/Revised 2012/
University Update 2014

68

materials. The ESM or Campus Security will provide support as required to assist the
laboratory.
The types, quantities and conditions of use of hazardous materials in buildings can vary
significantly. For these reasons safe spill response procedures require planning. There are
protocols listed in every laboratory indicating the do’s and don’ts for spill clean up.
Familiarize yourself with these protocols. As a user of hazardous materials you should
know the location of the following:







The nearest spill kit and instructions (located in KH 251)
The nearest safety shower
The nearest eye wash
The nearest fire alarm pull box
SDS for materials used in your work area
The nearest safe evacuation route

16.3.1 Laboratory Spill and Clean-Up Procedures
Minor Chemical spill “Incidental Spill”
 Alert people in the immediate area of spill.
 Notify the ESM or Laboratory Manager for assistance.
 Use an appropriate kit to neutralize and/or absorb the spill. Kits are found in
Lab Support room 251 in Keiss Hall.
 Wear protective equipment, including safety goggles, gloves that are
impervious to the chemical spilled, long-sleeved clothing, and impervious
shoes or boots.
 Avoid breathing vapors from the spill.
 Increase ventilation in the area of the spill.
 Confine the spill to the smallest area possible.
 Do not walk through the spilled chemical.
 If material is flammable, turn off ignition and/or heat sources and isolate
incompatibles or reactive chemical substances, if this can be accomplished
safely.
 Cover or block environmental receptors such as sinks of floor drains to
prevent spilled materials from reaching the outdoors.
 Collect neutralized and/ or absorbed materials, (including glass) place in an
appropriate container, label as hazardous waste, and store in Satellite
Accumulation Area. Waste must be transferred to the CSA within 72 hours.
 After a spill is thoroughly cleaned or neutralized, clean contaminated area
with water.
Major Chemical Spill “Non-Incidental Spill”
 Attend to any injured or contaminated persons and remove them from
exposure
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 Notify Public Safety ext. 111, the ESM, and/or Laboratory Manager and give
them the following information:







Name of chemical.
Location of spill.
Amount released to the environment.
Nature and extent of any injuries.
Assessment of potential hazard to human health (obtain SDS).
Your name, location and telephone number where you may be
reached.

 Obtain medical assistance, if necessary
 Alert people in the facility to evacuate to a safe distance or to the designated
meeting place
 Avoid breathing vapors from the spill
 Do not walk through the spilled chemical
 If material is flammable, turn off ignition and/or heat sources and isolate
incompatibles or reactive chemical substances, if this can be accomplished
safely
 Cover or block environmental receptors such as sinks or floor drains to
prevent spilled materials from reaching the outdoors
 Close doors to the affected area
 Post “Do Not Enter” signs or barrier tape at all entrances to the affected area
 Assign a person knowledgeable of the incident and facility to assist
emergency personnel from a safe distance
16.4 Hazardous Material Exposure
In case of chemical spilled on body:
 Immediately rinse the affected area with running water from safety shower or
other source continuously for at least 15 minutes.
 Remove contaminated clothing at once.
 Make sure chemical has not accumulated in shoes.
 Review SDS for hazards.
 Obtain medical assistance, if needed.
 Report incident to supervisor.
 A hazardous materials exposure report can be found in Appendix II-G.
In case of chemical splashed in the eye:
 Immediately rinse eye and inner surface of eyelid with running water from
eyewash or other source for at least 15 minutes.
 Forcibly hold eye open to ensure affective wash behind both eyelids.
 Obtain medical assistance, if needed and report incident to supervisor.
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In case of exposure by ingestion:
 Do not induce vomiting!
 Contact the Philadelphia Poison Control Center at 215-386-2100
 Provide the following information: chemical name, amount ingested, time of
ingestion, weight and any known medical history of the person who ingested
the chemical
 Obtain medical assistance as directed
 Alert Campus Emergency, ext. 111 and ESM
In case of chemical exposure by inhalation:






Stop source of emissions, if possible
Alert Campus Emergency, ext. 111
Get fresh air immediately
Alert others in the immediate area
Obtain medical assistance

For all medical and fire emergencies, assistance is available by contacting: 911, then
Campus Emergency 111
16.5 Biological Spill

Laboratories using infectious materials must observe the spill response plans addressing
foreseeable occurrences. All instructors and laboratory assistants working with biological
agents should be aware of the location of the following materials in each laboratory
where these agents are used and the spill response procedures associated.
 disinfectant solution*
 forceps, tongs, broom, dust pan
 personal protective equipment (PPE): safety glasses, goggles, or face shield,
gloves, wrap-around lab coat, shoe covers (optional)
 'biohazard' bag, sharps container
 paper towels or other absorbent material
*A 1/10 dilution of household bleach, prepared fresh daily is effective in most situations
Personal exposure takes priority over clean up. If you are exposed, immediately
remove contaminated clothing and other protective equipment and wash affected areas
with soap and water. If medical follow-up is warranted it should be sought immediately
at Health Services. Notify the Environmental Safety Manager or Laboratory Manager for
major spills over general usage accidents.
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16.5.1 Laboratory Spill Clean-Up Procedures
Procedures for laboratories using biological agents should incorporate a degree of
flexibility. One could safely abridge the procedures below if 1 ml. were spilled over a
small bench top area. However, dropping a 50 ml. culture of Pseudomonas on the floor
clearly necessitates the more detailed procedure, specifically when glass has been broken.
The instructors are responsible for the assessment and clean up of spills during their class
period. Do not leave a spill unattended or for someone else to clean up. Please observe
the following guidelines when addressing the spill:
 Alert people in immediate area.
 Put on protective equipment.
 Cover an area twice the size of the spill with disinfectant soaked-paper towels.
Or, surround spill with dry disinfectant as per label directions.
 Allow a 15 minute contact period.
 Wipe down any contaminated stationary equipment or furniture with
disinfectant.
 Use forceps, tongs, or broom to remove broken glass and other items; place in
sharps container or red bag.
 Do NOT put broken contaminated glass into the broken glass bin.
 Remove towels and re-clean area with disinfectant solution.
 Decontaminate (autoclave, chemical treatment) reusable clean-up items and
other reusable equipment.
 Inform laboratory personnel when the clean-up is complete
Spills inside a Biological Safety Cabinet
 Keep the cabinet running.
 Clean-up as per directions above, making sure to wipe down back and side
walls of cabinet.
 If material has spilled into the catch basin beneath the work surface, add a
volume of disinfectant equal to the quantity in the basin, wait 20 minutes, and
absorb with paper towels.
 After completion, allow cabinet to run for ten minutes before resuming work.
Spills inside a centrifuge
 Shut centrifuge off and do not open the lid for 20 minutes to allow aerosols to
settle.
 Put on PPE.
 Use a squeeze bottle to apply disinfectant to all contaminated surfaces within
the chamber, taking care to minimize splashing.
 Allow 20 minute contact period and then complete clean-up of the chamber.
 Remove buckets and rotors to nearest Biological Safety Cabinet; disinfect and
clean as per manufacturer's instructions.
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Spills Outside the Laboratory
 Viable organisms should only leave the laboratory in a well sealed primary
(inner) and secondary (outer) container with a closable top. A test-tube rack
inside a tray is not acceptable.
 The exterior of the secondary container should be wiped down with
disinfectant prior to leaving the laboratory so that it can be transported without
wearing gloves.
 Carry paper towels and if a spill occurs use the towels to cover the spill but do
not attempt a clean-up without appropriate disinfectant and personal
protective equipment.
 Notify people in the immediate area and collect clean-up material and proceed
with clean-up
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APPENDIX II-A
CHEMICAL COMPATIBILITY
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APPENDIX II-A
CHEMICAL COMPATIBILITY
When certain hazardous chemicals are stored or mixed together, violent reactions may
occur because the chemicals are unsuitable for mixing, or are incompatible. Classes of
incompatible chemicals should be segregated from each other during storage, according
to hazard class. Use the following general guidelines for hazard class storage:
• Flammable/Combustible

Liquids and Organic Acids

• Flammable Solids
• Mineral

Acids

• Caustics
• Oxidizers
• Perchloric Acid
• Compressed

Gases

Before mixing any chemicals, refer to this partial list, the chemicals' SDS or call the
chemical hygiene officer to verify compatibility:
CHEMICAL
Acetic acid
Acetylene
Acetone
Alkali and alkaline earth
metals
Ammonia
Ammonium nitrate
Aniline
Arsenical materials

Azides
Bromine
Calcium oxide
Carbon (activated)
Carbon tetrachloride

INCOMPATIBLE CHEMICAL(S)
aldehyde, bases, carbonates, hydroxides, metals, oxidizers,
peroxides, phosphates, xylene
halogens (chlorine, fluorine, etc.), mercury, potassium,
oxidizers, silver
acids, amines, oxidizers, plastics
acids, chromium, ethylene, halogens, hydrogen, mercury,
nitrogen, oxidizers, plastics, sodium chloride, sulfur
acids, aldehydes, amides, halogens, heavy metals,
oxidizers, plastics, sulfur
acids, alkalis, chloride salts, combustible materials, metals,
organic materials, phosphorous, reducing agents, urea
acids, aluminum, dibenzoyl peroxide, oxidizers, plastics
Any reducing agent

acids, heavy metals, oxidizers
acetaldehyde, alcohols, alkalis, amines, combustible
materials, ethylene, fluorine, hydrogen, ketones (acetone,
carbonyls, etc.), metals, sulfur
acids, ethanol, fluorine, organic materials
alkali metals, calcium hypochlorite, halogens, oxidizers
benzoyl peroxide, ethylene, fluorine, metals, oxygen,
plastics, silanes
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Chlorates
Chromic acid
Chromium trioxide

Chlorine

Chlorine dioxide
Copper
Cumene Hydroperoxide
Cyanides
Flammable liquids
Fluorine
Hydrocarbons (Such as
butane, propane benzene,
turpentine, etc.)
Hydrofluoric acid
Hydrogen peroxide
Hydrogen sulfide
Hypochlorites
Iodine
Mercury
Nitrates
Nitric acid
Oxalic acid
Oxygen

powdered metals, sulfur, finely divided organic or
combustible materials
Acetone, alcohols, alkalis, ammonia, bases
benzene, combustible materials, hydrocarbons, metals,
organic materials, phosphorous, plastics
alcohol's, ammonia, benzene, combustible materials,
flammable compounds (hydrazine), hydrocarbons
(acetylene, ethylene, etc.), hydrogen peroxide, iodine,
metals, nitrogen, oxygen, sodium hydroxide
hydrogen, mercury, organic materials, phosphorous,
potassium hydroxide, sulfur
Calcium, hydrocarbons, oxidizers
reducing agents
acids, alkaloids, aluminum, iodine, oxidizers, strong bases
ammonium nitrate, chromic acid, hydrogen peroxide, nitric
acid, sodium peroxide, halogens
alcohol's, aldehydes, ammonia, combustible materials,
halocarbons, halogens, hydrocarbons, ketones, metals,
organic acids
acids, bases, oxidizers, plastics
metals, organic materials, plastics, silica (glass),
(anhydrous) sodium
acetylaldehyde, acetic acid, acetone, alcohol's carboxylic
acid, combustible materials, metals, nitric acid, organic
compounds, phosphorous, sulfuric acid, sodium, aniline
acetylaldehyde, metals, oxidizers, sodium
acids, activated carbon
acetylaldehyde, acetylene, ammonia, metals, sodium
acetylene, aluminum, amines, ammonia, calcium, fulminic
acid, lithium, oxidizers, sodium
acids, nitrites, metals, sulfur, sulfuric acid
acetic acid, acetonitrile, alcohol's, amines, (concentrated)
ammonia, aniline, bases, benzene, cumene, formic acid,
ketones, metals, organic materials, plastics, sodium,
toluene
oxidizers, silver, sodium chlorite
acetaldehyde, secondary alcohol's, alkalis and alkalines,
ammonia, carbon monoxide, combustible materials, ethers,
flammable materials, hydrocarbons, metals, phosphorous,
polymers
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Perchloric acid
Peroxides, organic
Phosphorus (white)
Potassium
Potassium chlorate
Potassium perchlorate
(also see chlorates)
Potassium permanganate
Silver
Sodium
Sodium nitrate
Sodium peroxide
Sulfides
Sulfuric acid

acetic acid, alcohols, aniline, combustible materials,
dehydrating agents, ethyl benzene, hydriodic acid,
hydrochloric acid, iodides, ketones, organic material,
oxidizers, pyridine
acids (organic or mineral)
Oxygen (pure and in air), alkalis
Acetylene, acids, alcohols, halogens, hydrazine, mercury,
oxidizers, selenium, sulfur
acids, ammonia, combustible materials, fluorine,
hydrocarbons, metals, organic materials, sugars
alcohols, combustible materials, fluorine, hydrazine,
metals, organic matter, reducing agents, sulfuric acid
benzaldehyde, ethylene glycol, glycerol, sulfuric acid
Acetylene, ammonia, oxidizers, ozonides, peroxyformic
acid
acids, hydrazine, metals, oxidizers, water
acetic anhydride, acids, metals, organic matter,
peroxyformic acid, reducing agents
acetic acid, benzene, hydrogen sulfide metals, oxidizers,
peroxyformic acid, phosphorous, reducers, sugars, water
Acids
Potassium chlorates, potassium perchlorate, potassium
permanganate
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APPENDIX II-B
PEROXIDE FORMING CHEMICALS
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APPENDIX II-B
PEROXIDE FORMING CHEMICALS
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APPENDIX II-C
COMMON LABORATORY FLAMMABLES AND
COMBUSTIBLES
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APPENDIX II-C
COMMON LABORATORY FLAMMABLES AND
COMBUSTIBLES
Flammable and combustible chemicals are the most commonly used hazardous
chemicals. The hazard of a flammable or combustible chemical is based on its flash point,
and, in the case of a flammable chemical, its boiling point as well. The National Fire
Protection Association (NFPA) has identified flammability classes from the flash point
and boiling point data of chemicals. The following table lists some common flammable
and combustible chemicals, their flash points and boiling points, and associated NFPA
flammability classes:
Chemical
ACETALDEHYDE
DIMETHYL SULFIDE
ETHYL ETHER
ETHYLENE OXIDE
PENTANE
PROPANE
BENZENE
CARBON DISULFIDE
CYCLOHEXANE
ETHYL ALCOHOL
N-HEXANE
ISOPROPYL ALCOHOL
METHYL ALCOHOL
METHYL ETHYL KETONE
PYRIDINE
TETRAHYDROFURAN
TOLUENE
TRIETHYLAMINE
TERT BUTYL
ISOCYANATE

CHLOROBENZENE
EPICHLOROHYDRIN
2-NITROPROPANE
XYLENE
ACETIC ACID, GLACIAL

Flash Point
°F
°C
-38
-39
-36
-38
-49
-45
-20
-29
-57
-49
-157
-105
12
-11
-22
-30
-4
-20
55
13
-7
-22
53
12
52
11
16
-9
68
20
6
-14
40
4
20
-7

Boiling Point
°F
°C
69
21
99
37
95
35
55
13
97
36
-44
-42
176
80
115
46
179
81
173
78
156
69
180
82
149
65
176
80
239-241
116
153
67
231
111
193
89

NFPA
Class
IA
IA
IA
IA
IA
IA
IB
IB
IB
IB
IB
IB
IB
IB
IB
IB
IB
IB

80

27

185-187

85-86

IC

82
88
75
81-90
103

28
31
24
27-32
39

270
239-243
248
280-291
244

132
115-117
120
138-144
48

IC
IC
IC
IC
II
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Chemical
BROMOBENZENE
FORMIC ACID
MORPHOLINE
STODDARD SOLVENT
BENZALDEHYDE
CYCLOHEXANOL
METHACRYLIC ACID
NITROBENZENE
TETRAHYDRONAPHTHAL
ENE

BENZYL ALCOHOL
CAPROIC ACID
ETHYLENE GLYCOL
PHENYL ETHER
STEARIC ACID

Flash Point
°F
°C
118
48
156
69
100
38
100-140
38-60
145
63
154
68
170
77
190
88

Flash Point
°F
°C
307-316
153-158
213
101
263
128
300-400
150-200
352
178
322
161
316
158
412
211

NFPA
Class
II
II
II
II
IIIA
IIIA
IIIA
IIIA

160

71

406

208

IIIA

213
215
232
239
385

101
102
111
115
196

401
400
388
498
726

205
204
198
258
386

IIIB
IIIB
IIIB
IIIB
IIIB

References: Safety Data Sheets (SDS) and the National Fire Protection Agency
document "NFPA 321: Classification of Flammable and Combustible Liquids, 1991
Edition."
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APPENDIX II-D
COMMON LABORATORY OXIDIZERS
Oxidizers react with other chemicals by gaining electrons and undergoing reduction.
Uncontrolled reactions of oxidizers may result in a fire or an explosion, causing severe
property damage or personal injury. Use oxidizers with extreme care and caution and
follow all safe handling guidelines specified in the SDS.

BLEACH
NITRITES
BROMATES
NITRIC ACID
BROMINE
NITROUS OXIDE
BUTADIENE
OZANATES
CHLORATES
OXIDES
CHLORIC ACID
OXYGEN
CHLORINE
OXYGEN DIFLUORIDE
CHLORITE
OZONE
CHROMATES
PERACETIC ACID
CHROMIC ACID
PERHALOATE
PERBORATES
DICHROMATES
FLUORINE
PERCARBONATES
HALOATE
PERCHLORATES
HALOGENS
PERCHLORIC ACID
HYDROGEN PEROXIDE
PERMANGANATES
HYPOCHLORITES
PEROXIDES
PERSULFATE
IODATES
MINERAL ACID
SODIUM BORATE PERHYDRATE
NITRATES
SULFURIC ACID
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APPENDIX II-E
SHOCK SENSITIVE CHEMICALS
Shock sensitive refers to the susceptibility of a chemical to rapidly decompose or explode
when struck, vibrated or otherwise agitated. Explosive chemicals are those chemicals
which have a higher propensity to explode under a given set of circumstances than other
chemicals (extreme heat, pressure, mixture with an incompatible chemical, etc.). The
label and SDS will indicate if a chemical is shock sensitive or explosive. The chemicals
listed below may be shock sensitive or explode under a given number of circumstances
and are listed only as a guide to some shock sensitive or explosive chemicals. Follow
these guidelines:
1.

2.

Write the date received and date opened on all containers of shock sensitive
chemicals. Some chemicals become increasingly shock sensitive with age.
Unless an inhibitor was added by the manufacturer, closed containers of
shock sensitive materials should be discarded after 1 year.
ACETYLENE

FULMINATING GOLD

NITROGUANIDINE

ACETYLIDES OF HEAVY METAL

FULMINATING MERCURY

NITROPARAFFINS

AMATEX

FULMINATING PLATINUM

NITROUREA

AMATOL

FULMINATING SILVER

ORGANIC NITRAMINES

AMMONAL

GELATINIZED NITROCELLULOSE

OZONIDES

AMMONIUM NITRATE

GUANYL

PENTOLITE

AMMONIUM PERCHLORATE

GUANYL NITRSAMINO

PERCHLORATES OF HEAVY
METALS

AMMONIUM PICRATE

GUANYLTETRAZENE

PEROXIDES

AZIDES OF HEAVY METALS

GERMANIUM

PICRAMIC ACID

BARATOL

HEXANITRODIPHENYAMINE

PICRAMIDE

CALCIUM NITRATE

HEXANITROSTILBENE

PICRATOL

CHLORATE

HEXOGEN

PICRIC ACID

COPPER ACETYLIDE

HYDRAZOIC ACID

PICRYL SULPHONIC ACID

CYANURIC TRIAZIDE

HYDRAZINE

SILVER ACETYLIDE

CYCLOTRIMETHYLENETRINITRAMINE

LEAD AZIDE

SILVER AZIDE

DINITROPHENOL

LEAD MONONITRORESORCINATE

TETRANITROMETHANE

DINITROPHENYL HYDRAZINE

LEAD STYPHNATE

TETRACENE

DINITROTOLUENE

NITRATED CARBOHYDRATE

TETRYTOL

EDNATOL

NITRATED GLUCOSIDE

TRIMETHYLOLETHANE

ERYTHRITOL TETRANITRATE

NITROGEN TRIIODIDE

TRIMONITE

FULMINATE OF MERCURY

NITROGEN TRICHLORIDE

TRINITROANISOLE

FULMINATE OF SILVER

NITROGLYCERIN

TRINITROBENZENE

ETHYLENE OXIDE

NITROGLYCIDE

TRINITROBENZOIC ACID

ETHYL-TETRYL

NITROGLYCOL

TRINITROCRESOL
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APPENDIX II-F
COMMON LABORATORY CORROSIVES
ORGANIC ACIDS

ORGANIC BASES

INORGANIC ACIDS

FORMIC ACID
ACETIC ACID
PROPIONIC ACID
BUTYRIC ACID
CHLOROACETIC ACID
TRICHLOROACETIC ACID
ACETYL CHLORIDE
ACETYL BROMIDE
CHLOROACETYL CHLORIDE

ETHYLENEDIAMINE
ETHYLIMINE

HYDROFLUORIC ACID
HYDROCHLORIC ACID
HYDROBROMIC ACID
HYDRIOTIC ACID
SULFURIC ACID
CHROMERGE
NO-CHROMIX
CHLOROSULFONIC ACID
SULFURYL CHLORIDE

OXALIC ACID
PROPIONYL CHLORIDE
PROPIONYL BROMIDE
ACETIC ANHYDRIDE

TETRAMETHYLETHYLENEDIAMINE
HEXAMETHYLENEDIAMINE
TRIMETHYLAMINE AQ. SOLUTION
TRIETHYLAMINE
PHENYLHYDRAZINE
HYDROXYLAMINE
TETRAMETHYLAMMONIUM
HYDROXIDE
PIPERAZINE
INORGANIC BASES
AMMONIUM HYDROXIDE

METHYL CHLOROFORMATE
DIMETHYL SULFATE
CHLOROTRIMETHYLSILANE
PHENOL
BENZOYL CHLORIDE
BENZOYL BROMIDE

CALCIUM HYDROXIDE
SODIUM HYDROXIDE
POTASSIUM HYDRIDE
SODIUM HYDRIDE
HYDRAZINE
AMMONIUM SULFIDE

BENZYL CHLORIDE
BENZYL BROMIDE
SALICYCLIC ACID

CALCIUM OXIDE

ELEMENTS
FLUORINE (GAS)
CHLORINE (GAS)
BROMINE (LIQUID)
IODINE (CRYSTAL)
PHOSPHORUS

BROMINE PETAFLUORIDE
THIONYL CHLORIDE
TIN CHLORIDE
TITANIUM
TETRACHLORIDE
PERCHLORIC ACID
NITRIC ACID
PHOSPHORIC ACID
PHOSPHORUS TRICHLORIDE
PHOSPHORUS TRIBROMIDE
PHOSPHORUS
PENTACHLORIDE
PHOSPHORUS PENTOXIDE
ACID SALTS
ALUMINUM TRICHLORIDE
ANTIMONY TRICHLORIDE
AMMONIUM BIFLUORIDE
FERRIC CHLORIDE
SODIUM BISULFATE
SODIUM FLUORIDE
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APPENDIX II-G
CHEMICAL EXPOSURE REPORT
Please complete form and return to the Environmental Safety Manager immediately
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APPENDIX II-H
FUME HOOD FACTS
Recommended Work Practices for Laboratory Fume Hoods
No large, open-face hood with a low face velocity can provide complete worker
protection against all events that may occur in the hood. The hood may not adequately
protect the worker from volatile or airborne contaminants with a low exposure limit (part
per billion range). For more typical exposures, a well-designed hood in a properly
ventilated room can provide adequate protection. However, certain work practices are
necessary in order for the hood to perform adequately. The following work practices are
generally required; however more stringent practices may be necessary in some
circumstances.
1. Conduct all operations that may generate irritating and/or hazardous air contaminants
inside a hood.
2. Keep all apparatus and chemicals at least 6 inches back from the face of the hood. A
stripe on the bench surface inside the hood is a good reminder.
3. Do not lean into the hood or put your head in the hood when contaminants are being
generated.
4. Do not use the hood as a waste disposal method (i.e. volatilize chemicals).
5. Do not store chemicals or apparatus in the hood unless the hood is not normally in use
and is designated as so. Some hoods have acid or flammable storage cabinets below.
6. Keep the hood sash closed as much as possible. During use, position sash at or below
the height indicated on hood evaluation label.
7. Keep the slots in the hood baffle free of obstruction by apparatus or containers.
8. Use equipment with legs or otherwise raise it off the work surface to allow even air
flow under equipment, as well as around and over it.
9. Minimize sources of turbulence at the hood face (i.e. foot traffic, equipment, fans,
moving arms in and out).
10. Keep laboratory doors closed, whenever possible.
11. Do not remove hood sash or panels except when necessary for apparatus set-up.
Replace sash or panels before operating the hood.
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12. Do not place electrical receptacles or other ignition sources inside the hood when
flammable liquids or gases are present. No permanent electrical receptacles are
permitted in the hood.
13. Use an appropriate barricade or shield, if there is a chance of explosion or eruption.

For further information concerning the use and/or performance of fume hoods contact the
Environmental Safety Manager at 215-646-7300 Ext. 21489.
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APPENDIX II-I
OSHA PERMISSIBLE EXPOSURE LIMITS (PELS)
LIMITS FOR AIR CONTAMINANTS
|
|
| mg/m(3)
Substance
|CAS No. (c) |ppm (a)(1)| (b)(1)
|
|
|
Acetaldehyde...........|
75-07-0 |
200
| 360
Acetic acid............|
64-19-7 |
10
|
25
Acetic anhydride.......|
108-24-7 |
5
|
20
Acetone................|
67-64-1 | 1000
| 2400
Acetonitrile...........|
75-05-8 |
40
|
70
2-Acetylaminofluorene; |
|
|
see 1910.1014........|
53-96-3 |
|
Acetylene dichloride
|
|
|
see
|
|
|
1,2-Dichloroethylene.|
|
|
Acetylene tetrabromide.|
79-27-6 |
1
|
14
Acrolein...............|
107-02-8 |
0.1 |
0.25
Acrylamide.............|
79-06-1 | ........ |
0.3
Acrylonitrile;
|
|
|
see 1910.1045........|
107-13-1 |
|
Aldrin.................|
309-00-2 | ........ |
0.25
Allyl alcohol..........|
107-18-6 |
2
|
5
Allyl chloride.........|
107-05-1 |
1
|
3
Allyl glycidyl ether...|
|
|
(AGE)................|
106-92-3 | (C)10
|(C)45
Allyl propyl disulfide.| 2179-59-1 |
2
|
12
alpha-Alumina..........| 1344-28-1 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Aluminum Metal (as Al).| 7429-90-5 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
4-Aminodiphenyl;
|
|
|
see 1910.1011........|
92-67-1 |
|
2-Aminoethanol;
|
|
|
see Ethanolamine.....|
|
|
2-Aminopyridine........|
504-29-0 |
0.5 |
2
Ammonia................| 7664-41-7 |
50
|
35
Ammonium sulfamate.....| 7773-06-0 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
n-Amyl acetate.........|
628-63-7 |
100
| 525
sec-Amyl acetate.......|
626-38-0 |
125
| 650
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|
|
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|
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| X
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|
| X
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|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Aniline and homologs...|
62-53-3 |
5
|
Anisidine
|
|
|
(o-,p-isomers).......| 29191-52-4 | ........ |
Antimony and compounds |
|
|
(as Sb)..............| 7440-36-0 | ........ |
ANTU (alpha
|
|
|
Naphthylthiourea)....|
86-88-4 | ........ |
Arsenic, inorganic
|
|
|
compounds (as As);
|
|
|
see 1910.1018........| 7440-38-2 |
|
Arsenic, organic
|
|
|
compounds (as As)....| 7440-38-2 | ........ |
Arsine.................| 7784-42-1 |
0.05 |
Asbestos;
|
|
|
see 1910.1001........|
(4) |
|
Azinphos-methyl........|
86-50-0 | ........ |
Barium, soluble
|
|
|
compounds (as Ba)....| 7440-39-3 | ........ |
Barium sulfate.........| 7727-43-7 |
|
Total dust...........|
| ........ |
Respirable fraction..|
| ........ |
Benomyl................| 17804-35-2 |
|
Total dust...........|
| ........ |
Respirable fraction..|
| ........ |
Benzene; See 1910.1028.|
71-43-2 |
|
See Table Z-2 for
|
|
|
the limits
|
|
|
applicable in the
|
|
|
operations or
|
|
|
sectors excluded
|
|
|
in 1910.1028(d)
|
|
|
Benzidine;
|
|
|
See 1910.1010........|
92-87-5 |
|
p-Benzoquinone;
|
|
|
see Quinone.
|
|
|
Benzo(a)pyrene; see
|
|
|
Coal tar pitch
|
|
|
volatiles............|
|
|
Benzoyl peroxide.......|
94-36-0 | ........ |
Benzyl chloride........|
100-44-7 |
1
|
Beryllium and
|
|
|
beryllium compounds |
|
|
(as Be)..............| 7440-41-7 |
|
Biphenyl; see Diphenyl.|
|
|
Bismuth telluride,
|
|
|
Undoped..............| 1304-82-1 |
|

19
0.5
0.5
0.3

0.5
0.2

0.2
0.5
15
5
15
5

5
5

(2)
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|
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|
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|
|
|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

X
X

X
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Total dust...........|
Respirable fraction..|
Boron oxide............|
Total dust...........|
Boron trifluoride......|
Bromine................|
Bromoform..............|
Butadiene
|
(1,3-Butadiene); See |
29 CFR 1910.1051;
|
29 CFR 1910.19(1)....|
Butanethiol;
|
see Butyl mercaptan. |
2-Butanone
|
(Methyl ethyl ketone)|
2-Butoxyethanol........|
n-Butyl-acetate........|
sec-Butyl acetate......|
tert-Butyl-acetate.....|
n-Butyl alcohol........|
sec-Butyl alcohol......|
tert-Butyl alcohol.....|
Butylamine.............|
tert-Butyl chromate
|
(as CrO(3))..........|
see 1910.1026
|
n-Butyl glycidyl ether |
(BGE)................|
Butyl mercaptan........|
p-tert-Butyltoluene....|
Cadmium (as Cd);
|
see 1910.1027........|
Calcium Carbonate......|
Total dust...........|
Respirable fraction..|
Calcium hydroxide......|
Total dust...........|
Respirable fraction..|
Calcium oxide..........|
Calcium silicate.......|
Total dust...........|
Respirable fraction..|
Calcium sulfate........|
Total dust...........|
Respirable fraction..|
Camphor, synthetic.....|

1303-86-2
7637-07-2
7726-95-6
75-25-2

106-99-0

78-93-3
111-76-2
123-86-4
105-46-4
540-88-5
71-36-3
78-92-2
75-65-0
109-73-9
1189-85-1

2426-08-6
109-79-5
98-51-1
7440-43-9
1317-65-3

1305-62-0

1305-78-8
1344-95-2

7778-18-9

76-22-2

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

........ |
15
........ |
5
|
........ |
15
(C)1
| (C)3
0.1 |
0.7
0.5 |
5
|
|
1 ppm/5 |
ppm STEL |
|
|
|
200
| 590
50
| 240
150
| 710
200
| 950
200
| 950
100
| 300
150
| 450
100
| 300
(C)5
|(C)15
|
|
|
|
50
| 270
10
|
35
10
|
60
|
|
|
........ |
15
........ |
5
|
........ |
15
........ |
5
........ |
5
|
........ |
15
........ |
5
|
........ |
15
........ |
5
........ |
2
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|
|
|
|
|
|
|
|
|
|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

X

X

X
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Carbaryl (Sevin).......|
Carbon black...........|
Carbon dioxide.........|
Carbon disulfide.......|
Carbon monoxide........|
Carbon tetrachloride...|
Cellulose..............|
Total dust...........|
Respirable fraction..|
Chlordane..............|
Chlorinated camphene...|
Chlorinated diphenyl
|
oxide................|
Chlorine...............|
Chlorine dioxide.......|
Chlorine trifluoride...|
Chloroacetaldehyde.....|
a-Chloroacetophenone
|
(Phenacyl chloride)..|
Chlorobenzene..........|
o-Chlorobenzylidene
|
malononitrile........|
Chlorobromomethane.....|
2-Chloro-1,3-butadiene;|
See beta-Chloroprene.|
Chlorodiphenyl
|
(42% Chlorine)(PCB)..|
Chlorodiphenyl
|
(54% Chlorine)(PCB)..|
1-Chloro-2,
|
3-epoxypropane;
|
See Epichlorohydrin. |
2-Chloroethanol; See |
Ethylene chlorohydrin|
Chloroethylene;
|
See Vinyl chloride. |
Chloroform
|
(Trichloromethane)...|
bis(Chloromethyl)
|
ether; see 1910.1008.|
Chloromethyl methyl
|
ether; see 1910.1006.|
1-Chloro-1-nitropropane|
Chloropicrin...........|
beta-Chloroprene.......|
2-Chloro-6
|

63-25-2
1333-86-4
124-38-9
75-15-0
630-08-0
56-23-5
9004-34-6

57-74-9
8001-35-2
55720-99-5
7782-50-5
10049-04-4
7790-91-2
107-20-0
532-27-4
108-90-7
2698-41-1
74-97-5

53469-21-9
11097-69-1

67-66-3
542-88-1
107-30-2
600-25-9
76-06-2
126-99-8

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

........ |
5
........ |
3.5
5000
| 9000
| (2)
50
|
55
| (2)
|
........ |
15
........ |
5
........ |
0.5
........ |
0.5
|
........ |
0.5
(C)1
| (C)3
0.1 |
0.3
(C)0.1 | (C)0.4
(C)1
| (C)3
|
0.05 |
0.3
75
| 350
|
0.05 |
0.4
200
| 1050
|
|
|
........ |
1
|
........ |
0.5
|
|
|
|
|
|
|
|
(C)50
|(C)240
|
|
|
|
20
| 100
0.1 |
0.7
25
|
90
|
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|
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|
|
|
|
|
|

X
X

X
X

X
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(trichloromethyl)
|
|
|
pyridine.............| 1929-82-4 |
|
Total dust...........|
| ........ |
Respirable fraction..|
| ........ |
Chromic acid and
|
|
|
chromates (as CrO(3))|
(4) |
|
Chromium (II) compounds|
|
|
(as Cr)..............| 7440-47-3 | ........ |
Chromium (III)
|
|
|
compounds (as Cr)....| 7440-47-3 | ........ |
Chromium (VI) compounds|
|
|
See 1910.1026(5)
|
|
|
Chromium metal and
|
|
|
insol. salts (as Cr).| 7440-47-3 | ........ |
Chrysene; see Coal tar |
|
|
pitch volatiles......|
|
|
Clopidol...............| 2971-90-6 |
|
Total dust...........|
| ........ |
Respirable fraction..|
| ........ |
Coal dust (less than
|
|
|
5% SiO(2)),
|
|
|
respirable fraction..|
|
|
Coal dust (greater than|
|
|
or equal to 5%
|
|
|
SiO(2)), respirable |
|
|
fraction.............|
|
|
Coal tar pitch
|
|
|
volatiles (benzene
|
|
|
soluble fraction),
|
|
|
anthracene, BaP,
|
|
|
phenanthrene,
|
|
|
acridine, chrysene, |
|
|
pyrene...............| 65966-93-2 | ........ |
Cobalt metal, dust,
|
|
|
and fume (as Co).....| 7440-48-4 | ........ |
Coke oven emissions;
|
|
|
see 1910.1029........|
|
|
Copper.................| 7440-50-8 |
|
Fume (as Cu).........|
| ........ |
Dusts and mists
|
|
|
(as Cu)..............|
| ........ |
Cotton dust (e),
|
|
|
see 1910.1043........|
| ........ |
Crag herbicide (Sesone)|
136-78-7 |
|
Total dust...........|
| ........ |
Respirable fraction..|
| ........ |

15
5
(2)
0.5
0.5

1

15
5

(3)

(3)

0.2
0.1

0.1
1
1
15
5
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Cresol, all isomers....| 1319-77-3 |
5
|
22
Crotonaldehyde.........|
123-73-9 |
2
|
6
| 4170-30-3 |
|
Cumene.................|
98-82-8 |
50
| 245
Cyanides (as CN).....|
(4) | ........ |
5
Cyclohexane............|
110-82-7 |
300
| 1050
Cyclohexanol...........|
108-93-0 |
50
| 200
Cyclohexanone..........|
108-94-1 |
50
| 200
Cyclohexene............|
110-83-8 |
300
| 1015
Cyclopentadiene........|
542-92-7 |
75
| 200
2,4-D (Dichlorophen|
|
|
oxyacetic acid)......|
94-75-7 | ........ |
10
Decaborane.............| 17702-41-9 |
0.05 |
0.3
Demeton (Systox).......| 8065-48-3 | ........ |
0.1
Diacetone alcohol
|
|
|
(4-Hydroxy-4-methyl- |
|
|
2-pentanone).........|
123-42-2 |
50
| 240
1,2-Diaminoethane;
|
|
|
see Ethylenediamine..|
|
|
Diazomethane...........|
334-88-3 |
0.2 |
0.4
Diborane...............| 19287-45-7 |
0.1 |
0.1
1,2-Dibromo-3|
|
|
chloropropane (DBCP);|
|
|
see 1910.1044........|
96-12-8 |
|
1,2-Dibromoethane; see |
|
|
Ethylene dibromide...|
|
|
Dibutyl phosphate......|
107-66-4 |
1
|
5
Dibutyl phthalate......|
84-74-2 | ........ |
5
o-Dichlorobenzene......|
95-50-1 | (C)50
|(C)300
p-Dichlorobenzene......|
106-46-7 |
75
| 450
3,3'-Dichlorobenzidine;|
|
|
see 1910.1007........|
91-94-1 |
|
Dichlorodifluoromethane|
75-71-8 | 1000
| 4950
1,3-Dichloro-5,
|
|
|
5-dimethyl hydantoin.|
118-52-5 | ........ |
0.2
Dichlorodiphenyltri|
|
|
chloroethane (DDT)...|
50-29-3 | ........ |
1
1,1-Dichloroethane.....|
75-34-3 |
100
| 400
1,2-Dichloroethane; see|
|
|
Ethylene dichloride..|
|
|
1,2-Dichloroethylene...|
540-59-0 |
200
| 790
Dichloroethyl ether....|
111-44-4 | (C)15
|(C)90
Dichloromethane; see
|
|
|
Methylene chloride...|
|
|
Dichloromonofluoro|
|
|
methane..............|
75-43-4 | 1000
| 4200
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|
|
|
|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

X

X
X

X
X

X

X

100

1,1-Dichloro-1|
nitroethane..........|
1,2-Dichloropropane;
|
see
|
Propylene dichloride.|
Dichlorotetrafluoro|
ethane...............|
Dichlorvos (DDVP)......|
Dicyclopentadienyl iron|
Total dust...........|
Respirable fraction..|
Dieldrin...............|
Diethylamine...........|
2-Diethylaminoethanol..|
Diethyl ether;
|
see Ethyl ether......|
Difluorodibromomethane.|
Diglycidyl ether (DGE).|
Dihydroxybenzene;
|
see Hydroquinone.....|
Diisobutyl ketone......|
Diisopropylamine.......|
4-Dimethylaminoazo|
benzene;
|
see 1910.1015........|
Dimethoxymethane;
|
see Methylal.........|
Dimethyl acetamide.....|
Dimethylamine..........|
Dimethylaminobenzene; |
see Xylidine.........|
Dimethylaniline
|
(N,N-Dimethylaniline)|
Dimethylbenzene;
|
see Xylene...........|
Dimethyl-1,2-dibromo-2,|
2-dichloroethyl
|
phosphate............|
Dimethylformamide......|
2,6-Dimethyl-4|
heptanone; see
|
Diisobutyl ketone....|
1,1-Dimethylhydrazine..|
Dimethylphthalate......|
Dimethyl sulfate.......|
Dinitrobenzene
|

|
594-72-9 |
|
|
|
|
76-14-2 |
62-73-7 |
102-54-5 |
|
|
60-57-1 |
109-89-7 |
100-37-8 |
|
|
75-61-6 |
2238-07-5 |
|
|
108-83-8 |
108-18-9 |
|
|
60-11-7 |
|
|
127-19-5 |
124-40-3 |
|
|
|
121-69-7 |
|
|
|
|
300-76-5 |
68-12-2 |
|
|
|
57-14-7 |
131-11-3 |
77-78-1 |
|

(C)10

1000
........
........
........
........
25
10

100
(C)0.5

50
5

10
10

5

........
10

0.5
........
1

|
|(C)60
|
|
|
|
| 7000
|
1
|
|
15
|
5
|
0.25
|
75
|
50
|
|
| 860
| (C)2.8
|
|
| 290
|
20
|
|
|
|
|
|
35
|
18
|
|
|
|
25
|
|
|
|
|
3
|
30
|
|
|
|
1
|
5
|
5
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
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X

X
X

X

X

X

X

X
X
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(all isomers)........|
|
|
1
(ortho)..............|
528-29-0 |
|
(meta)...............|
99-65-0 |
|
(para)...............|
100-25-4 |
|
Dinitro-o-cresol.......|
534-52-1 | ........ |
0.2
Dinitrotoluene.........| 25321-14-6 | ........ |
1.5
Dioxane
|
|
|
(Diethylene dioxide).|
123-91-1 |
100
| 360
Diphenyl (Biphenyl)....|
92-52-4 |
0.2 |
1
Diphenylmethane
|
|
|
diisocyanate; see
|
|
|
Methylene bisphenyl |
|
|
isocyanate...........|
|
|
Dipropylene glycol
|
|
|
methyl ether.........| 34590-94-8 |
100
| 600
Di-sec octyl phthalate |
|
|
(Di-(2-ethylhexyl)
|
|
|
phthalate)...........|
117-81-7 | ........ |
5
Emery..................| 12415-34-8 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Endrin.................|
72-20-8 | ........ |
0.1
Epichlorohydrin........|
106-89-8 |
5
|
19
EPN....................| 2104-64-5 | ........ |
0.5
1,2-Epoxypropane; see |
|
|
Propylene oxide......|
|
|
2,3-Epoxy-1-propanol; |
|
|
see Glycidol.........|
|
|
Ethanethiol; see
|
|
|
Ethyl mercaptan......|
|
|
Ethanolamine...........|
141-43-5 |
3
|
6
2-Ethoxyethanol
|
|
|
(Cellosolve).........|
110-80-5 |
200
| 740
2-Ethoxyethyl acetate |
|
|
(Cellosolve acetate).|
111-15-9 |
100
| 540
Ethyl acetate..........|
141-78-6 |
400
| 1400
Ethyl acrylate.........|
140-88-5 |
25
| 100
Ethyl alcohol (Ethanol)|
64-17-5 | 1000
| 1900
Ethylamine.............|
75-04-7 |
10
|
18
Ethyl amyl ketone
|
|
|
(5-Methyl-3|
|
|
heptanone)...........|
541-85-5 |
25
| 130
Ethyl benzene..........|
100-41-4 |
100
| 435
Ethyl bromide..........|
74-96-4 |
200
| 890
Ethyl butyl ketone
|
|
|
(3-Heptanone)........|
106-35-4 |
50
| 230
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|
|
|
|

X

X
X
X

X

X
X
X

X
X
X
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Ethyl chloride.........|
75-00-3 | 1000
| 2600
Ethyl ether............|
60-29-7 |
400
| 1200
Ethyl formate..........|
109-94-4 |
100
| 300
Ethyl mercaptan........|
75-08-1 | (C)10
|(C)25
Ethyl silicate.........|
78-10-4 |
100
| 850
Ethylene chlorohydrin..|
107-07-3 |
5
|
16
Ethylenediamine........|
107-15-3 |
10
|
25
Ethylene dibromide.....|
106-93-4 |
| (2)
Ethylene dichloride
|
|
|
(1,2-Dichloroethane).|
107-06-2 |
| (2)
Ethylene glycol
|
|
|
dinitrate............|
628-96-6 | (C)0.2 | (C)1
Ethylene glycol methyl |
|
|
acetate; see Methyl |
|
|
cellosolve acetate...|
|
|
Ethyleneimine;
|
|
|
see 1910.1012........|
151-56-4 |
|
Ethylene oxide;
|
|
|
see 1910.1047........|
75-21-8 |
|
Ethylidene chloride;
|
|
|
see 1,1-Dichlorethane|
|
|
N-Ethylmorpholine......|
100-74-3 |
20
|
94
Ferbam.................| 14484-64-1 |
|
Total dust...........|
| ........ |
15
Ferrovanadium dust.....| 12604-58-9 | ........ |
1
Fluorides (as F).......|
(4) | ........ |
2.5
Fluorine...............| 7782-41-4 |
0.1 |
0.2
Fluorotrichloromethane |
|
|
(Trichloro|
|
|
fluoromethane).......|
75-69-4 | 1000
| 5600
Formaldehyde;
|
|
|
see 1910.1048........|
50-00-0 |
|
Formic acid............|
64-18-6 |
5
|
9
Furfural...............|
98-01-1 |
5
|
20
Furfuryl alcohol.......|
98-00-0 |
50
| 200
Grain dust (oat, wheat |
|
|
barley)..............| .......... | ........ |
10
Glycerin (mist)........|
56-81-5 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Glycidol...............|
556-52-5 |
50
| 150
Glycol monoethyl ether;|
|
|
see 2-Ethoxyethanol..|
|
|
Graphite, natural
|
|
|
respirable dust......| 7782-42-5 |
| (3)
Graphite, synthetic....|
|
|
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X

X

X
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Total dust...........|
| ........ |
15
Respirable Fraction..|
| ........ |
5
Guthion;
|
|
|
see Azinphos methyl..|
|
|
Gypsum.................| 13397-24-5 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Hafnium................| 7440-58-6 | ........ |
0.5
Heptachlor.............|
76-44-8 | ........ |
0.5
Heptane (n-Heptane)....|
142-82-5 |
500
| 2000
Hexachloroethane.......|
67-72-1 |
1
|
10
Hexachloronaphthalene..| 1335-87-1 | ........ |
0.2
n-Hexane...............|
110-54-3 |
500
| 1800
2-Hexanone (Methyl
|
|
|
n-butyl ketone)......|
591-78-6 |
100
| 410
Hexone (Methyl
|
|
|
isobutyl ketone).....|
108-10-1 |
100
| 410
sec-Hexyl acetate......|
108-84-9 |
50
| 300
Hydrazine..............|
302-01-2 |
1
|
1.3
Hydrogen bromide.......| 10035-10-6 |
3
|
10
Hydrogen chloride......| 7647-01-0 | (C)5
| (C)7
Hydrogen cyanide.......|
74-90-8 |
10
|
11
Hydrogen fluoride
|
|
|
(as F)...............| 7664-39-3 |
| (2)
Hydrogen peroxide......| 7722-84-1 |
1
|
1.4
Hydrogen selenide
|
|
|
(as Se)..............| 7783-07-5 |
0.05 |
0.2
Hydrogen sulfide.......| 7783-06-4 |
| (2)
Hydroquinone...........|
123-31-9 | ........ |
2
Iodine.................| 7553-56-2 | (C)0.1 | (C)1
Iron oxide fume........| 1309-37-1 | ........ |
10
Isomyl acetate.........|
123-92-2 |
100
| 525
Isomyl alcohol
|
|
|
(primary and
|
|
|
secondary)...........|
123-51-3 |
100
| 360
Isobutyl acetate.......|
110-19-0 |
150
| 700
Isobutyl alcohol.......|
78-83-1 |
100
| 300
Isophorone.............|
78-59-1 |
25
| 140
Isopropyl acetate......|
108-21-4 |
250
| 950
Isopropyl alcohol......|
67-63-0 |
400
| 980
Isopropylamine.........|
75-31-0 |
5
|
12
Isopropyl ether........|
108-20-3 |
500
| 2100
Isopropyl glycidyl
|
|
|
ether (IGE)..........| 4016-14-2 |
50
| 240
Kaolin.................| 1332-58-7 |
|
Total dust...........|
| ........ |
15
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X
X
X

X

X
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Respirable fraction..|
| ........ |
5
Ketene.................|
463-51-4 |
0.5 |
0.9
Lead inorganic (as Pb);|
|
|
see 1910.1025........| 7439-92-1 |
|
Limestone..............| 1317-65-3 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Lindane................|
58-89-9 | ........ |
0.5
Lithium hydride........| 7580-67-8 | ........ |
0.025
L.P.G. (Liquified
|
|
|
petroleum gas).......| 68476-85-7 | 1000
| 1800
Magnesite..............|
546-93-0 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Magnesium oxide fume...| 1309-48-4 |
|
Total Particulate....|
| ........ |
15
Malathion..............|
121-75-5 |
|
Total dust...........|
| ........ |
15
Maleic anhydride.......|
108-31-6 |
0.25 |
1
Manganese compounds
|
|
|
(as Mn)..............| 7439-96-5 | ........ | (C)5
Manganese fume (as Mn).| 7439-96-5 | ........ | (C)5
Marble.................| 1317-65-3 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Mercury (aryl and
|
|
|
inorganic)(as Hg)....| 7439-97-6 |
| (2)
Mercury (organo) alkyl |
|
|
compounds (as Hg)....| 7439-97-6 |
| (2)
Mercury (vapor) (as Hg)| 7439-97-6 |
| (2)
Mesityl oxide..........|
141-79-7 |
25
| 100
Methanethiol;
|
|
|
see Methyl mercaptan.|
|
|
Methoxychlor...........|
72-43-5 |
|
Total dust...........|
| ........ |
15
2-Methoxyethanol;
|
|
|
(Methyl cellosolve)..|
109-86-4 |
25
|
80
2-Methoxyethyl acetate |
|
|
(Methyl cellosolve
|
|
|
acetate).............|
110-49-6 |
25
| 120
Methyl acetate.........|
79-20-9 |
200
| 610
Methyl acetylene
|
|
|
(Propyne)............|
74-99-7 | 1000
| 1650
Methyl acetylene
|
|
|
propadiene mixture
|
|
|
(MAPP)...............|
| 1000
| 1800
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X

X

X
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Methyl acrylate........|
96-33-3 |
10
Methylal
|
|
(Dimethoxy-methane)..|
109-87-5 | 1000
Methyl alcohol.........|
67-56-1 |
200
Methylamine............|
74-89-5 |
10
Methyl amyl alcohol;
|
|
see Methyl Isobutyl |
|
carbinol.............|
|
Methyl n-amyl ketone...|
110-43-0 |
100
Methyl bromide.........|
74-83-9 | (C)20
Methyl butyl ketone;
|
|
see 2-Hexanone.......|
|
Methyl cellosolve;
|
|
see 2-Methoxyethanol.|
|
Methyl cellosolve
|
|
acetate;
|
|
see 2-Methoxyethyl
|
|
acetate..............|
|
Methyl chloride........|
74-87-3 |
Methyl chloroform
|
|
(1,1,1-Trichloro|
|
ethane)..............|
71-55-6 |
350
Methylcyclohexane......|
108-87-2 |
500
Methylcyclohexanol.....| 25639-42-3 |
100
o-Methylcyclohexanone..|
583-60-8 |
100
Methylene chloride.....|
75-09-2 |
Methyl ethyl ketone
|
|
(MEK); see 2-Butanone|
|
Methyl formate.........|
107-31-3 |
100
Methyl hydrazine
|
|
(Monomethyl
|
|
hydrazine)...........|
60-34-4 | (C)0.2
Methyl iodide..........|
74-88-4 |
5
Methyl isoamyl ketone..|
110-12-3 |
100
Methyl isobutyl
|
|
carbinol.............|
108-11-2 |
25
Methyl isobutyl ketone;|
|
see Hexone...........|
|
Methyl isocyanate......|
624-83-9 |
0.02
Methyl mercaptan.......|
74-93-1 | (C)10
Methyl methacrylate....|
80-62-6 |
100
Methyl propyl ketone; |
|
see 2-Pentanone......|
|
alpha-Methyl styrene...|
98-83-9 |(C)100
Methylene bisphenyl
|
|
isocyanate (MDI).....|
101-68-8 | (C)0.02

|
35
|
| 3100
| 260
|
12
|
|
|
| 465
|(C)80
|
|
|
|
|
|
|
|
| (2)
|
|
| 1900
| 2000
| 470
| 460
| (2)
|
|
| 250
|
|
| (C)0.35
|
28
| 475
|
| 100
|
|
|
0.05
|(C)20
| 410
|
|
|(C)480
|
| (C)0.2
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Mica; see Silicates....|
|
|
Molybdenum (as Mo).....| 7439-98-7 |
|
Soluble compounds....|
| ........ |
5
Insoluble Compounds |
|
|
Total dust.........|
| ........ |
15
Monomethyl aniline.....|
100-61-8 |
2
|
9
Monomethyl hydrazine; |
|
|
see Methyl hydrazine.|
|
|
Morpholine.............|
110-91-8 |
20
|
70
Naphtha (Coal tar).....| 8030-30-6 |
100
| 400
Naphthalene............|
91-20-3 |
10
|
50
alpha-Naphthylamine;
|
|
|
see 1910.1004........|
134-32-7 |
|
beta-Naphthylamine;
|
|
|
see 1910.1009........|
91-59-8 |
|
Nickel carbonyl (as Ni)| 13463-39-3 |
0.001|
0.007
Nickel, metal and
|
|
|
insoluble compounds |
|
|
(as Ni)..............| 7440-02-0 | ........ |
1
Nickel, soluble
|
|
|
compounds (as Ni)....| 7440-02-0 | ........ |
1
Nicotine...............|
54-11-5 | ........ |
0.5
Nitric acid............| 7697-37-2 |
2
|
5
Nitric oxide...........| 10102-43-9 |
25
|
30
p-Nitroaniline.........|
100-01-6 |
1
|
6
Nitrobenzene...........|
98-95-3 |
1
|
5
p-Nitrochlorobenzene...|
100-00-5 | ........ |
1
4-Nitrodiphenyl;
|
|
|
see 1910.1003........|
92-93-3 |
|
Nitroethane............|
79-24-3 |
100
| 310
Nitrogen dioxide.......| 10102-44-0 | (C)5
| (C)9
Nitrogen trifluoride...| 7783-54-2 |
10
|
29
Nitroglycerin..........|
55-63-0 | (C)0.2 | (C)2
Nitromethane...........|
75-52-5 |
100
| 250
1-Nitropropane.........|
108-03-2 |
25
|
90
2-Nitropropane.........|
79-46-9 |
25
|
90
N-Nitrosodimethylamine;|
|
|
see 1910.1016
|
|
|
Nitrotoluene
|
|
|
(all isomers)........|
|
5
|
30
o-isomer.............|
88-72-2 |
|
m-isomer.............|
99-08-1 |
|
p-isomer.............|
99-99-0 |
|
Nitrotrichloromethane; |
|
|
see Chloropicrin.....|
|
|
Octachloronaphthalene..| 2234-13-1 | ........ |
0.1
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Octane.................|
111-65-9 |
500
| 2350
Oil mist, mineral......| 8012-95-1 | ........ |
5
Osmium tetroxide
|
|
|
(as Os)..............| 20816-12-0 | ........ |
0.002
Oxalic acid............|
144-62-7 | ........ |
1
Oxygen difluoride......| 7783-41-7 |
0.05 |
0.1
Ozone..................| 10028-15-6 |
0.1 |
0.2
Paraquat, respirable
|
|
|
dust.................| 4685-14-7 | ........ |
0.5
| 1910-42-5 |
|
| 2074-50-2 |
|
Parathion..............|
56-38-2 | ........ |
0.1
Particulates not
|
|
|
otherwise regulated |
|
|
(PNOR)(f)............|
|
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
PCB; see Chlorodiphenyl|
|
|
(42% and 54%
|
|
|
chlorine)............|
|
|
Pentaborane............| 19624-22-7 |
0.005|
0.01
Pentachloronaphthalene.| 1321-64-8 | ........ |
0.5
Pentachlorophenol......|
87-86-5 | ........ |
0.5
Pentaerythritol........|
115-77-5 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Pentane................|
109-66-0 | 1000
| 2950
2-Pentanone (Methyl
|
|
|
propyl ketone).......|
107-87-9 |
200
| 700
Perchloroethylene
|
|
|
(Tetrachloroethylene)|
127-18-4 |
| (2)
Perchloromethyl
|
|
|
mercaptan............|
594-42-3 |
0.1 |
0.8
Perchloryl fluoride....| 7616-94-6 |
3
|
13.5
Petroleum distillates |
|
|
(Naphtha)(Rubber
|
|
|
Solvent).............|
|
500
| 2000
Phenol.................|
108-95-2 |
5
|
19
p-Phenylene diamine....|
106-50-3 | ........ |
0.1
Phenyl ether, vapor....|
101-84-8 |
1
|
7
Phenyl ether-biphenyl |
|
|
mixture, vapor.......|
|
1
|
7
Phenylethylene;
|
|
|
see Styrene..........|
|
|
Phenyl glycidyl ether |
|
|
(PGE)................|
122-60-1 |
10
|
60
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Phenylhydrazine........|
100-63-0 |
5
|
22
|
Phosdrin (Mevinphos)...| 7786-34-7 | ........ |
0.1
|
Phosgene (Carbonyl
|
|
|
|
chloride)............|
75-44-5 |
0.1 |
0.4
|
Phosphine..............| 7803-51-2 |
0.3 |
0.4
|
Phosphoric acid........| 7664-38-2 | ........ |
1
|
Phosphorus (yellow)....| 7723-14-0 | ........ |
0.1
|
Phosphorus
|
|
|
|
pentachloride........| 10026-13-8 | ........ |
1
|
Phosphorus pentasulfide| 1314-80-3 | ........ |
1
|
Phosphorus trichloride.| 7719-12-2 |
0.5 |
3
|
Phthalic anhydride.....|
85-44-9 |
2
|
12
|
Picloram...............| 1918-02-1 |
|
|
Total dust...........|
| ........ |
15
|
Respirable fraction..|
| ........ |
5
|
Picric acid............|
88-89-1 | ........ |
0.1
|
Pindone (2-Pivalyl-1, |
|
|
|
3-indandione)........|
83-26-1 | ........ |
0.1
|
Plaster of paris.......| 26499-65-0 |
|
|
Total dust...........|
| ........ |
15
|
Respirable fraction..|
| ........ |
5
|
Platinum (as Pt).......| 7440-06-4 |
|
|
Metal................|
| ........ | ........ |
Soluble Salts........|
| ........ |
0.002 |
Portland cement........| 65997-15-1 |
|
|
Total dust...........|
| ........ |
15
|
Respirable fraction..|
| ........ |
5
|
Propane................|
74-98-6 | 1000
| 1800
|
beta-Propriolactone;
|
|
|
|
see 1910.1013........|
57-57-8 |
|
|
n-Propyl acetate.......|
109-60-4 |
200
| 840
|
n-Propyl alcohol.......|
71-23-8 |
200
| 500
|
n-Propyl nitrate.......|
627-13-4 |
25
| 110
|
Propylene dichloride...|
78-87-5 |
75
| 350
|
Propylene imine........|
75-55-8 |
2
|
5
|
Propylene oxide........|
75-56-9 |
100
| 240
|
Propyne; see Methyl
|
|
|
|
acetylene............|
|
|
|
Pyrethrum..............| 8003-34-7 | ........ |
5
|
Pyridine...............|
110-86-1 |
5
|
15
|
Quinone................|
106-51-4 |
0.1 |
0.4
|
RDX: see Cyclonite.....|
|
|
|
Rhodium (as Rh), metal |
|
|
|
fume and insoluble
|
|
|
|
compounds............| 7440-16-6 | ........ |
0.1
|
Rhodium (as Rh),
|
|
|
|
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soluble compounds....| 7440-16-6
Ronnel.................|
299-84-3
Rotenone...............|
83-79-4
Rouge..................|
Total dust...........|
Respirable fraction..|
Selenium compounds
|
(as Se)..............| 7782-49-2
Selenium hexafluoride |
(as Se)..............| 7783-79-1
Silica, amorphous,
|
precipitated and gel.|112926-00-8
Silica, amorphous,
|
diatomaceous earth, |
containing less than |
1% crystalline silica| 61790-53-2
Silica, crystalline
|
cristobalite,
|
respirable dust......| 14464-46-1
Silica, crystalline
|
quartz, respirable
|
dust.................| 14808-60-7
Silica, crystalline
|
tripoli (as quartz), |
respirable dust......| 1317-95-9
Silica, crystalline
|
tridymite,
|
respirable dust......| 15468-32-3
Silica, fused,
|
respirable dust......| 60676-86-0
Silicates (less than 1%|
crystalline silica) |
Mica (respirable
|
dust)................| 12001-26-2
Soapstone, total dust| ..........
Soapstone, respirable|
dust.................| ..........
Talc (containing
|
asbestos): use
|
asbestos limit: see |
29 CFR 1910.1001.....|
Talc (containing no
|
asbestos),
|
respirable dust......| 14807-96-6
Tremolite,
|
asbestiform; see
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

........ |
........ |
........ |
|
........ |
........ |
|
........ |
|
0.05 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

0.001 |
15
|
5
|
|
15
|
5
|
|
0.2
|
|
0.4
|
|
(3)
|
|
|
|
(3)
|
|
|
(3)
|
|
|
(3)
|
|
|
(3)
|
|
|
(3)
|
|
(3)
|
|
|
|
(3)
|
(3)
|
|
(3)
|
|
|
|
(3)
|
|
|
(3)
|
|
|
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1910.1001............|
|
|
Silicon................| 7440-21-3 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Silicon carbide........|
409-21-2 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Silver, metal and
|
|
|
soluble compounds
|
|
|
(as Ag)..............| 7440-22-4 | ........ |
0.01
Soapstone;
|
|
|
see Silicates........|
|
|
Sodium fluoroacetate...|
62-74-8 | ........ |
0.05
Sodium hydroxide.......| 1310-73-2 | ........ |
2
Starch.................| 9005-25-8 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Stibine................| 7803-52-3 |
0.1 |
0.5
Stoddard solvent.......| 8052-41-3 |
500
| 2900
Strychnine.............|
57-24-9 | ........ |
0.15
Styrene................|
100-42-5 |
| (2)
Sucrose................|
57-50-1 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Sulfur dioxide.........| 7446-09-5 |
5
|
13
Sulfur hexafluoride....| 2551-62-4 | 1000
| 6000
Sulfuric acid..........| 7664-93-9 | ........ |
1
Sulfur monochloride....| 10025-67-9 |
1
|
6
Sulfur pentafluoride...| 5714-22-7 |
0.025|
0.25
Sulfuryl fluoride......| 2699-79-8 |
5
|
20
Systox; see Demeton...|
|
|
2,4,5-T (2,4,5-tri|
|
|
chlorophenoxyacetic |
|
|
acid)................|
93-76-5 | ........ |
10
Talc; see Silicates...|
|
|
Tantalum, metal and
|
|
|
oxide dust...........| 7440-25-7 | ........ |
5
TEDP (Sulfotep)........| 3689-24-5 | ........ |
0.2
Tellurium and
|
|
|
compounds (as Te)....| 13494-80-9 | ........ |
0.1
Tellurium hexafluoride |
|
|
(as Te)..............| 7783-80-4 |
0.02 |
0.2
Temephos...............| 3383-96-8 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
TEPP (Tetraethyl
|
|
|
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pyrophosphaate)......|
107-49-3 | ........ |
0.05
Terphenylis............| 26140-60-3 | (C)1
| (C)9
1,1,1,2-Tetrachloro-2, |
|
|
2-difluoroethane.....|
76-11-9 |
500
| 4170
1,1,2,2-Tetrachloro-1, |
|
|
2-difluoroethane.....|
76-12-0 |
500
| 4170
1,1,2,2-Tetrachloro|
|
|
ethane...............|
79-34-5 |
5
|
35
Tetrachoroethylene;
|
|
|
see Perchloroethylene|
|
|
Tetrachloromethane; see|
|
|
Carbon tetrachloride.|
|
|
Tetrachloronaphthalene.| 1335-88-2 | ........ |
2
Tetraethyl lead (as Pb)|
78-00-2 | ........ |
0.075
Tetrahydrofuran........|
109-99-9 |
200
| 590
Tetramethyl lead,
|
|
|
(as Pb)..............|
75-74-1 | ........ |
0.075
Tetramethyl
|
|
|
succinonitrile.......| 3333-52-6 |
0.5 |
3
Tetranitromethane......|
509-14-8 |
1
|
8
Tetryl (2,4,6-Trinitro-|
|
|
phenylmethyl|
|
|
nitramine)...........|
479-45-8 | ........ |
1.5
Thallium, soluble
|
|
|
compounds (as Tl)....| 7440-28-0 | ........ |
0.1
4,4'-Thiobis(6-tert,
|
|
|
Butyl-m-cresol)......|
96-69-5 |
|
Total dust...........|
| ........ |
15
Respirable fraction..|
| ........ |
5
Thiram.................|
137-26-8 | ........ |
5
Tin, inorganic
|
|
|
compounds (except
|
|
|
oxides) (as Sn)......| 7440-31-5 | ........ |
2
Tin, organic compounds |
|
|
(as Sn)..............| 7440-31-5 | ........ |
0.1
Titanium dioxide.......| 13463-67-7 |
|
Total dust...........|
| ........ |
15
Toluene................|
108-88-3 |
| (2)
Toluene-2,
|
|
|
4-diisocyanate (TDI).|
584-84-9 | (C)0.02 | (C)0.14
o-Toluidine............|
95-53-4 |
5
|
22
Toxaphene; see
|
|
|
Chlorinated camphene.|
|
|
Tremolite;
|
|
|
see Silicates........|
|
|
Tributyl phosphate.....|
126-73-8 | ........ |
5
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1,1,1-Trichloroethane; |
|
|
see Methyl chloroform|
|
|
1,1,2-Trichloroethane..|
79-00-5 |
10
|
Trichloroethylene......|
79-01-6 |
|
Trichloromethane;
|
|
|
see Chloroform
|
|
|
Trichloronaphthalene...| 1321-65-9 | ........ |
1,2,3-Trichloropropane.|
96-18-4 |
50
|
1,1,2-Trichloro-1,2,
|
|
|
2-trifluoroethane....|
76-13-1 | 1000
|
Triethylamine..........|
121-44-8 |
25
|
Trifluorobromomethane..|
75-63-8 | 1000
|
2,4,6-Trinitrophenol;|
|
|
see Picric acid......|
|
|
2,4,6-Trinitrophenyl- |
|
|
methyl nitramine;
|
|
|
see Tetryl...........|
|
|
2,4,6-Trinitrotoluene |
|
|
(TNT)................|
118-96-7 | ........ |
Triorthocresyl
|
|
|
phosphate............|
78-30-8 | ........ |
Triphenyl phosphate....|
115-86-6 | ........ |
Turpentine.............| 8006-64-2 |
100
|
Uranium (as U).........| 7440-61-1 |
|
Soluble compounds....|
| ........ |
Insoluble compounds..|
| ........ |
Vanadium...............| 1314-62-1 |
|
Respirable dust
|
|
|
(as V(2)O(5))........|
| ........ |
Fume (as V(2)O(5))...|
| ........ |
Vegetable oil mist.....|
|
|
Total dust...........|
| ........ |
Respirable fraction..|
| ........ |
Vinyl benzene;
|
|
|
see Styrene..........|
|
|
Vinyl chloride;
|
|
|
see 1910.1017........|
75-01-4 |
|
Vinyl cyanide;
|
|
|
see Acrylonitrile
|
|
|
Vinyl toluene..........| 25013-15-4 |
100
|
Warfarin...............|
81-81-2 | ........ |
Xylenes
|
|
|
(o-, m-, p-isomers)..| 1330-20-7 |
100
|
Xylidine...............| 1300-73-8 |
5
|
Yttrium................| 7440-65-5 | ........ |
Zinc chloride fume.....| 7646-85-7 | ........ |

45
(2)

5
300
7600
100
6100

1.5
0.1
3
560
0.05
0.25

(C)0.5
(C)0.1
15
5

480
0.1
435
25
1
1
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Zinc oxide fume........|
Zinc oxide.............|
Total dust...........|
Respirable fraction..|
Zinc stearate..........|
Total dust...........|
Respirable fraction..|
Zirconium compounds
|
(as Zr)..............|

1314-13-2 |
1314-13-2 |
|
|
557-05-1 |
|
|
|
7440-67-7 |

........ |
|
........ |
........ |
|
........ |
........ |
|
........ |

5
15
5
15
5
5
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APPENDIX II-J
GLOSSARY AND COMMON SDS TERMS
ABSOLUTE: Chemical substance that is relatively free of impurities.
ABSOLUTE PRESSURE: The total pressure within a vessel, pipe, etc., not offset by
external atmospheric pressure.
ABSORPTION: To take in and make a part of an existing whole. The penetration of a
solid substance by a liquid, as by capillary, osmotic, solvent or chemical action.
ACGIH: American Conference of Governmental Industrial Hygienists. An organization
of professionals in governmental agencies or educational institutions engaged in
occupational safety and health programs. ACGIH develops and publishes recommended
occupational exposure limits for chemical substances and physical agents (6500 Glenway
Ave., Bldg. D-7, Cincinnati, OH. 45211; [513] 661-7881.)
ACID: Any chemical which undergoes dissociation in water with the formation of
hydrogen ions. Acids have a sour taste and may cause severe burns. They turn litmus
paper red and have pH values of 0 to 6. Acids will neutralize bases or alkaline media.
Acids will react with a base to form a salt.
ACIDOSIS: Condition of decreased alkalinity of the blood and tissues marked by
sickly sweet breath, headache, nausea, vomiting, and visual disturbances; usually the
result of excessive acid production.
ACRID: Irritating and bitter.
ACTION LEVEL: Exposure level at which OSHA regulations to protect employees
takes effect. Exposure at or above the action level is termed occupational exposure.
Exposure below this level can also be harmful.
ACTIVE INGREDIENT: Ingredient of a product that actually does what the product is
designed to do. The remaining ingredients may be inert.
ACUTE EFFECT: Adverse effect on a human or animal body that takes place soon after
exposure.
ACUTE LETHALITY: Death of animals immediately or within 14 days after a single
dose of or exposure to a toxic substance.
ACUTE TOXICITY: Adverse effects resulting from a single dose of or exposure to a
substance.
ADSORB: Collect gas or liquid molecules on the surface of another material.
ADENOCARCINOMA: A tumor with glandular (secreting) elements.
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ADENOSIS: Any disease of a gland.
ADHESION: A union of two surfaces that is normally separate.
AEROSOL: Fine aerial suspension of liquid (mist, fog) or solid (dust, fume, smoke)
particles small enough to be stable.
AGENT: Any substance, force, radiation, organism, or influence that affects the body.
Effects may be beneficial or injurious.
AIR-LINE RESPIRATOR: A respirator that is connected to a compressed breathable
air source by a hose of small diameter. The air is delivered continuously or intermittently
in a sufficient volume to meet the wearer's breathing requirements.
AIR-PURIFYING RESPIRATOR: A respirator that uses chemicals to remove specific
gases and vapors from the air or that uses a mechanical filter to remove particulate
matter. An air-purifying respirator must only be used when there is sufficient oxygen to
sustain life and the air contaminant level is below the concentration limits of the device.
ALARA: Acronym for "as low as reasonably achievable."
ALKALI: Any chemical substance which forms soluble soaps with fatty acids. Alkalis
are also referred to as bases. They ay cause severe burns to the skin. Alkalis turn litmus
paper blue and have pH values from 8 to 14.
ALLERGIC REACTION: Abnormal physiological response to chemical stimuli by a
sensitive person.
ALLERGIC RESPIRATORY REACTION: Labored breathing, coughing, or gasping
caused by inhaling a particular substance.
ALLERGIC SKIN REACTION: Reddening, swelling and/or itching of the skin
following contact with a substance to which a person has become sensitized due to
previous skin contact or natural body conditions.
ALOPECIA: Loss of hair.
AMBIENT: Usual or surrounding conditions.
AMENORRHEA: Absence of menstruation.
AMES TEST: Short term test commonly used for preliminary screening of chemicals to
see if they cause mutations in a special type of bacterial cell.
ANALGESIA: Loss of sensitivity to pain.
ANESTHETIC: Chemical that causes a total or partial loss of sensation. Overexposure
to anesthetics can cause impaired judgment, dizziness, drowsiness, headache,
unconsciousness, and even death.
Gwynedd Mercy University Chemical Hygiene Plan 2007/Revised 2012/
University Update 2014

117

ANHYDRIDE: Compound derived from other compound by removing elements
composing water (hydrogen and oxygen).
ANHYDROUS: No water. A substance in which no water molecules are present as
hydrate or as water crystallization.
ANOREXIA: Loss of appetite.
ANOSMIA: Loss of the sense of smell.
ANOXIA: Lack of oxygen from inspired air.
ANSI: American National Standards Institute. A privately funded organization that
identifies industrial/public national consensus standards and coordinates their
development.
ANTIDOTE: Remedy to relieve, prevent, or counteract the effects of a poison.
ANURIA: Absence or defective excretion of urine.
API: American Petroleum Institute is an organization of the petroleum industry.
APNEA: Breathing temporarily stopped.
APPEARANCE: Physical state of a material.
AQUATIC TOXICITY (AQTX): Adverse effects on marine life that result from their
being exposed to a toxic substance.
AQUEOUS: Water-based solution or suspension.
dissolved in water.

Frequently, a gaseous compound

ARGYRIA: Local or generalized gray/blue-colored impregnation of the body tissue with
silver.
ARTICLE: Manufactured item specifically shaped or formed with function dependent
on shape or design. Does not release or result in exposure to a hazardous material in
normal use. It is excluded from Hazard Communication Laws unless it gives off dust or
fumes.
ASBESTOSIS: Chronic lung disease caused by inhaling airborne asbestos fibers.
ASPHYXIA: Lack of oxygen and interference with the oxygenation of the blood which
can lead to unconsciousness.
ASPHYXIANT: Vapor or gas which causes unconsciousness or death by suffocation.
Most simple asphyxiants are harmful to the body only when they become so concentrated
that they reduce oxygen in air (normally 21%) to dangerous levels (16% or lower).
Asphyxiation is a potential hazard of working in confined spaces. Some chemicals like
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Carbon Dioxide function as chemical asphyxiants by reducing the blood's ability to carry
oxygen.
ASPIRATION HAZARD: Danger of drawing material into the lungs leading to an
inflammatory response.
ASTHMA: Disease characterized by recurrent attacks of dyspnea, wheezing, and
perhaps coughing caused by spasmodic contraction of the bronchiole in the lungs.
ASTM: American Society for Testing and Materials.
ASYMPTOMATIC: Neither causing nor exhibiting symptoms.
ATAXIA: Loss of muscular coordination.
ATMOSPHERE (atm.): Pressure measurement. One atmosphere (atm) = 14.7 lbs/sq in.
ATROPHY: Wasting or diminution in the size of tissue, organs, or the entire body
caused by lack of use.
AUTOIGNITION TEMPERATURE: Minimum temperature which a substance must
be heated without application of flame or spark to cause substance to ignite. Materials
should not be heated to greater than 80% of this temperature.
BAL: British Anti-Lewisite. A name for the drug dimecaprol--a treatment for toxic
inhalations.
BASE: Substances that (usually) liberate OH anions when dissolved in water. Bases
react with acids to form salts and water. Bases have a pH greater than 7, turn litmus
paper blue, and may be corrosive to human tissue. A strong base is called alkaline or
caustic.
BAUME: Arbitrary scale of specific gravities; used to determine specific gravities and in
graduation of hydrometers.
BCM: Blood-clotting mechanism effects.
BENIGN: Not recurrent or not tending to progress. Not cancerous.
BIOLOGICAL EXPOSURE INDEXES (BEI): Numerical values based on procedures
to determine the amount of a material absorbed into the human body by measuring it or
its metabolic products in tissue, fluid or exhaled air.
BIODEGRADABLE: Organic material's capacity for decomposition as a result of attack
by microorganisms.
BIOLOGICAL MONITORING: Periodic examination of body substances, such as
blood or urine, to determine the extent of hazardous material absorption as opposed to
mere exposure.
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BIOPSY: Removal and examination of tissue from the living body.
BOILING LIQUID EXPANDING VAPOR EXPLOSION (BLEVE): Condition in
which liquids are excessively heated, which may result in the violent rupture of a
container, and the rapid vaporization of the material. The possibility of a BLEVE
increases with the volatility of the material.
BODY BURDEN: Total amount of a toxic material that a person has ingested or inhaled
from all sources over time.
BOILING POINT (BP): Temperature at which a liquid changes to a vapor state at a
given pressure. Flammable materials with low boiling points generally present special
fire hazards.
BOM, or BuMINES: Bureau of Mines, U.S. Department of Interior.
BONDING: Safety practice where two objects are interconnected with clamps and bare
wire. This equalizes electrical potential between the objects and helps prevent static
sparks that could ignite flammable materials.
BRADYCARDIA: A slow heartbeat with pulse rate below 60/minute.
BRONCHITIS: Inflammation of the bronchial tubes in the lungs.
BRITISH THERMAL UNIT (BTU): Quantity of heat required to raise the temperature
of 1 pound of water 1 degree F at 39.2°F, its temperature of maximum density.
BUFFER: Substance that reduces the change in hydrogen ion concentration (pH) that
otherwise would be produced by adding acids or bases to a solution.
BULK DENSITY: The mass (weight) per unit volume of a solid particulate material as it
is normally packed, with voids between particulates containing air. Usually expressed as
lb/ft3 or g/cm3.
BUNA: Trademark for synthetic rubber and rubberlike materials such as Buna-N
(Nitrile) or Buna-S (Styrene).
C: Centigrade, a unit of temperature.
CALORIE: Standard unit of heat. A calorie is the amount of heat required to raise 1
gram of water 1 degree C.
CARBON DIOXIDE: (CO2) heavy, colorless gas produced by combustion and
decomposition of organic substances and as by-product of chemical processes. Will not
burn, relatively non-toxic, and nonreactive. Can cause oxygen deficient environments in
large concentrations. Is useful as fire-extinguishing agent to block oxygen and smother
fire.
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CARBON MONOXIDE: (CO) colorless, odorless, flammable, and very toxic gas
produced by the incomplete combustion of carbon compounds and as a by-product of
many chemical processes. A chemical asphyxiant, it reduces the blood's ability to carry
oxygen.
CARCINOGEN: Substance or agent capable of causing or producing cancer in
mammals.
CARCINOMA: Malignant tumor or cancer; a new growth made up of epithelial cells
tending to grow rapidly, infiltrate other cells, and give rise to metastasis (spreading).
(CAS) CHEMICAL ABSTRACTS SERVICE NUMBER: An assigned number used
to identify a chemical. CAS stands for Chemical Abstracts Service, an organization that
indexes information published in Chemical Abstracts by the American Chemical Society
and that provides index guides by which information about particular substances may be
located in the abstracts. Sequentially assigned CAS numbers identify specific chemicals,
except when followed by an asterisk (*) which signifies a compound (often naturally
occurring) of variable composition. the numbers have no chemical significance. The
CAS number is a concise, unique means of material identification.
CATALYST: Substance that modifies a chemical reaction (makes it faster or slower)
without being consumed.
CATARACT: Loss of transparency of the crystalline lens of the eye or its capsule.
CAUSTIC: See Alkali.
CC: Closed cup.
flammable liquids.

Identifies one of the methods used to measure flash points of

cc, cm3: Cubic centimeter.
CEILING: Maximum allowable human exposure limit for airborne substances; not to be
exceeded even momentarily.
CENTIPOISE: cgs unit of the measure of viscosity equal to 1/100 poise. Viscosity of
water at 20°C is approximately 1 centipose.
CENTIMETER, cm: 1/100 meter. A cm = approximately 0.4 in.
CERCLA: Comprehensive Environmental Response, Compensation, and Liability Act.
The Superfund Law, Public Law PL 96-510, found at 40 CFR 300. The EPA has
jurisdiction.
CFC: Chlorofluorocarbon. Associated with damage to the Earth's ozone layer.
CFR: Code of Federal Regulations. A collection of the regulations established by law.
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cgs: Metric units of measure based upon centimeter, gram, and second.
CHELATIING AGENT: Chemical compound capable of forming multiple chemical
bonds to a metal ion. Used to treat metal poisoning.
CHEMICAL: Any element, chemical compound, or mixture of elements and/or
compounds.
CHEMICAL CARTRIDGE RESPIRATOR: Respirator using various chemical
substances to purify inhaled air of certain contaminative gases or vapors. Typically
effective for concentrations no more than 10 times the TLV of the contaminant if it has
warning properties (odor or irritation) below the TLV.
CHEMICAL FAMILY: Group of single elements or compounds with a common
general name.
CHEMICAL FORMULA: Gives the number and kinds of atoms that comprise a
molecule of a material.
CHEMICAL NAME: Scientific designation of name that clearly identifies chemical for
hazard evaluation purposes.
CHEMICAL PNEUMONITIS: Inflammation of the lungs caused by accumulation of
fluids due to chemical irritation.
CHEMICAL REACTIVITY: Ability of a material to chemically change. Undesirable
and dangerous effects such as heat, explosions, or the production of noxious substances
can result.
CHEMTREC: 24-hour toll free telephone number (800-424-9300), intended primarily
for use by those who respond to chemical transportation emergencies. Established by the
Chemical Manufacturer's Association.
CHEMILUMINESCENCE: Emission of light during a non combustible chemical
reaction.
CHLORACNE: Acne-like eruption caused by excessive contact with certain
compounds.
CHEMICAL HYGIENE PLAN (CHP): Per 29 CFR 1910.1450, OSHA standard;
"Occupational Exposures to Hazardous Chemicals in Laboratories." Effective 5/1/90.
The CHP is a written plan that includes specific work practices, standard operating
procedures, equipment, engineering controls, and policies to ensure that employees are
protected from hazardous exposure levels to all potentially hazardous chemicals in use in
their work areas. The OSHA standard provides for training, employee access to
information, medical consultations, examinations, hazard identification procedures,
respirator use, and record keeping practices.
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CHRONIC EFFECT: Adverse effect on a human or animal body with symptoms that
develop slowly over a long period of time or that recur frequently.
CHRONIC EXPOSURE: Long-term contact with a substance.
CHRONIC TOXICITY: Adverse effects resulting from repeated doses of or exposures
to a material over a relatively prolonged period of time. Ordinarily used to denote effects
noted in experimental animals.
CNS: Central Nervous System, the brain and spinal cord.
COEFFICIENT OF WATER/OIL DISTRIBUTION: Also called the partition
coefficient, it is the ratio of the solubility of a chemical in water to its solubility in oil.
Used to indicate how easily human or other organisms can absorb or store a material.
Sometimes abbreviated Ko/w; may also be expressed as its logarithm, log Ko/w.
COMBUSTIBLE LIQUIDS: Term used by NFPA and DOT to classify certain liquids
that will burn, on the basis of flash points. NFPA and DOT generally define
"combustible liquids" as having a flash point of 100F or higher. They do not ignite as
easily as flammable liquids; however, they can be ignited under certain conditions, and
must be handled with caution.
COMMON NAME: Designation for material other than chemical name, such as code,
trade, brand, or generic name.
COMPRESSED GAS: Material contained under pressure (dissolved gas, liquefied by
compression or refrigeration).
CONCENTRATION: Relative amount of a substance when combined or mixed with
other substances.
CONDITIONS TO AVOID: Conditions encountered during handling or storage that
could cause a substance to become unstable.
CONFINED SPACE: Any area that has limited openings for entry and exit that would
make escape difficult in an emergency, has a lack of ventilation, contains known and
potential hazards, and is not intended nor designated for continuous human occupancy.
CONJUNCTIVITIS: Inflammation of conjunctiva, the delicate membrane that lines
eyelid and covers the eyeball.
CONTAINER: Any bag, barrel, bottle, box, can, cylinder, drum, reaction vessel, storage
tank, or the like that contains a hazardous chemical. Under the Hazard Communication
Standard pipes or piping systems, and engines, fuel tanks, or other operating systems in a
vehicle are not considered to be containers.
CORNEA: Transparent structure of the external layer of the eyeball.
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CORROSION RATE: Expressed in inches per year; accompanied by temperature.
CORROSIVE: Liquid or solid that causes visible destruction or irreversible alterations
in skin tissue at site of contact, or, in the case of leakage from its packaging, liquid that
has severe corrosion rate on steel.
CRITICAL PRESSURE/TEMPERATURE: Temperature above which a gas cannot be
liquefied by pressure. The critical pressure is that pressure required to liquefy a gas at its
critical temperature.
CRYOGENIC: Relating to extremely low temperature as for refrigerated gases.
cu ft, ft3: Cubic foot. Cu ft is more usual.
cu m, m3: Cubic meter. m3 is preferred.
CURETTAGE: Cleansing of a diseased surface.
CUTANEOUS: Pertaining to the skin.
CYANOSIS: Dark purplish coloration of skin and mucous membrane caused by
deficient oxygenation of the blood.
DANGEROUSLY REACTIVE MATERIAL: Material that can react by itself or with
water/air producing hazardous condition.
DECOMPOSITION: Breakdown of a material or substance into parts or elements or
simpler compounds.
DEFATTING: Removal of natural oils from the skin by fat-dissolving solvents or other
chemicals.
DELIQUESCENT: Water soluble salts (usually powdered) absorb moisture from air and
to soften or dissolve as a result.
DEMULCENT: Material capable of soothing or protecting inflamed, irritated mucous
membranes.
DENSITY: Ratio of weight to volume of a material, usually in grams per cubic
centimeter.
DEPRESSANT: A substance that reduces a bodily functional activity or an instinctive
desire, such as appetite.
DERMAL: Used on or applied to the skin.
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DERMAL TOXICITY: Ratings corresponding to the following definitions are derived
from data obtained from the test methods as described in 16 CFR 1500.40 and categories
of toxicity as described in 16 CFR 1500.3.
 NON-TOXIC: The probable lethal dose of undiluted product to 50% of the test
animals determined from dermal toxicity studies (LD50) is greater than 2 grams per
kilogram of body weight.
 TOXIC: The probable lethal dose of undiluted product to 50% of the test animals
determined from dermal toxicity studies (LD50) is greater than 200 milligrams and
less than or equal to 2 grams per kilogram of body weight.
 HIGHLY TOXIC: The probable lethal dose of undiluted product to 50% of the
test animals determined from dermal toxicity studies (LD50) is less than or equal to
200 milligrams per kilogram of body weight.
DERMATITIS: Inflammation of the skin.
DESIGNATED REPRESENTATIVE: Any individual or organization to whom an
employee gives written authorization to exercise such employee's rights under the Hazard
Communication Standard.
DESIGNATED AREA: An area of (or device within) a lab to be used for work with
"select carcinogens", reproductive toxins, and other materials which have a high degree
of acute toxicity. An administrative control intended to minimize the potential for
employee exposure to hazardous chemicals.
DIAPHORESIS: Perspiration, especially profuse.
DIKE: A barrier constructed to control or confine hazardous substances and prevent
them from entering sewers, ditches, streams, or other flowing waters.
DILUTION VENTILATION: Air flow designed to dilute contaminants to acceptable
levels.
DISTRIBUTOR: A business, other than a chemical manufacturer or importer, which
supplies hazardous chemicals to other distributors or to employers.
DRY CHEMICAL: Powdered fire extinguishing agent, usually composed of sodium
bicarbonate, potassium bicarbonate, etc.
DUST: Solid particles suspended in air produced by some mechanical process, such as
crushing, grinding, abrading, or blasting. Most dusts are an inhalation, fire, and dust
explosion hazard.
DYSPLASIA: An abnormality of development.
DYSPNEA: Sense of difficulty in breathing; shortness of breath.
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DYSURIA: Difficult or painful urination.
EDEMA: Abnormal accumulation of clear, watery fluid in body tissue.
EFFECTIVE CONCENTRATION (EC50): Concentration of a material in water, a
single dose which is expected to cause a biological effect on 50% of a group of test
animals.
ELECTROLYTE: Non-metallic substance that conducts electric current in solution by
moving ions rather than electrons.
EMBOLISM: Obstruction of a blood vessel by a transported clot, a mass of bacteria, etc.
EMBRYO: Organism in the early stages of development before birth.
EMBRYOTOXIN: Material harmful to a developing embryo at a concentration that has
no adverse effect on the pregnant female.
EMETIC: Agent that induces vomiting.
EMPHYSEMA: Irreversibly diseased lung condition in which the alveolar walls have
lost their resiliency, resulting in an excessive reduction in the lungs' capacity.
EMPLOYEE: A worker who may be exposed to hazardous chemicals under normal
operating conditions or in foreseeable emergencies.
EMPLOYER: A person engaged in a business where chemicals are either used,
distributed, or are produced for use or distribution, including a contractor or
subcontractor.
ENDOTHERMIC: A chemical reaction that absorbs heat.
ENGINEERING CONTROLS: Systems that reduce potential hazards by isolating the
worker from the hazard or by removing the hazard from the work environment. Methods
include ventilation, isolation, and enclosure.
EPIDEMIOLOGY: Science that deals with the study of disease in a general population.
EPIPHORA: Excessive flow of tears.
EPISTAXIS: Nosebleed.
ERGONOMICS: Study of human characteristics for the appropriate design of living and
work environments.
ERYTHEMA: Abnormally red skin from capillary congestion.
ETIOLOGY: All of the factors that contribute to the cause of a disease or an abnormal
condition.
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EVAPORATION RATE: Rate at which a particular material will vaporize when
compared to the rate of vaporization of a known material. Evaporation rate can be useful
in evaluating the health and fire hazards of a material.
EXPLOSIVE: Material that produces a sudden, almost instantaneous release of pressure,
gas, and heat when subjected to abrupt shock, pressure, or high temperature.
EXPOSURE OR EXPOSED: State of being open and vulnerable to a hazardous
chemical by inhalation, ingestion, skin contact, absorption, or any other course; includes
potential (accidental or possible) exposure.
EXPOSURE LIMITS: Concentration in air of a chemical that is thought to be
acceptable.
EXTINGUISHING MEDIA: Fire extinguisher or extinguishing method appropriate for
use on specific material.
EYE IRRITATION: Ratings corresponding to the following definitions are derived
from data obtained from test methods described in the 16 CFR 1500.42 graded pursuant
to the Draize Scale for scoring ocular lesions and temporal reversibility criteria as set
forth in NAS Publication 1138.
1.

PRACTICALLY NON-IRRITATING: The undiluted product, when instilled
into the eyes of rabbits produces no noticeable irritation, or slight transient
conjunctiva irritation. (Average Draize score 0.00-15.0).

2.

SLIGHTLY IRRITATING: The undiluted product, when instilled into the eyes
of rabbits, produces slight to moderate conjunctiva irritation, slight corneal
involvement, and/or slight iritis. (Average Draize score 15.1-25.0).

3.

MODERATELY IRRITATING: The undiluted product, when instilled into the
eyes of rabbits, produces moderate corneal involvement with or without severe
iritis. (Average Draize score range 25.1-50.0). The effects clear within 21 days.

4.

SEVERELY IRRITATING (OR CORROSIVE): The undiluted product, when
instilled into the eyes of rabbits, produces severe corneal involvement with or
without severe iritis. (Average Draize score range 50.1-110.0). The effects
persist for 21 days or more.

FASCICULATION: Muscular twitching.
FEDERAL REGISTER: Daily publication that lists and discusses the regulations of
Federal agencies.
FIBER: Basic form of matter, usually crystalline, with a high ratio of length to diameter.
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FIBROSIS: Formation of fibrous tissue, as in reparative or reactive process to
particulates, in excess of amounts normally present in lung tissue walls. This reduces the
oxygen and carbon dioxide exchange efficiency.
FIFRA: Federal Insecticide, Fungicide, and Rodenticide Act requires that certain useful
poisons, such as chemical pesticides, sold to the public contain labels that carry health
hazard warnings to protect users. It is administered by EPA.
FINES: Finely crushed or powdered material or fibers; especially those smaller than the
average in a mix of various sizes.
FIRE DIAMOND: Symbol designed by the NFPA to give a quick number rating for the
particular material's degree of health (blue), flammability (red), reactivity (yellow), and
specific (white) hazard.
FIRE POINT: Lowest temperature at which liquid will produce sufficient vapor to flash
near its surface and continue to burn.
FLAMMABLE: Defined by DOT and NFPA as a liquid with a flash point below 100°F.
Flammable liquids are:
Class 1 Liquids and may be subdivided as follows:
Class 1A

flash point below 73°F and boiling point below 100°F.

Class 1B

flash point below 73°F and boiling point at or above 100°F.

Class 1C

flash point at or above 73°F and below 100°F.

FLAMMABLE AEROSOL: Product packaged in an aerosol container and can release
a flammable material.
FLAMMABLE GAS: Gas that at ambient temperature and pressure forms a flammable
mixture with air at a concentration of 13% by volume or less; or a gas that at ambient
temperature and pressure forms a range of flammable mixtures with air greater than 12%
by volume, regardless of the lower limit.
FLAMMABLE LIMITS: Minimum and maximum concentrations of flammable gas or
vapor between which ignition occurs.
FLAMMABLE LIQUID: Liquid that gives off vapors that can be ignited at room
temperature; liquid with flash point below 100°F.
FLAMMABLE SOLID: Solid that will ignite readily and continue to burn or is liable
to cause fires under ordinary conditions or during transportation through friction or
retained heat from manufacturing or processing and that burns so vigorously and
persistently as to create a serious transportation hazard.
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FLASH BACK: Occurs when a trail of flammable material is ignited by a distant spark
or ignition source. The flame then travels along the trail of the material back to its
source.
FLASH POINT: Temperature at which a liquid will give off enough flammable vapor to
ignite. There are several flash point test methods, and flash points may vary for the same
material depending on the method used, so the test method is indicated when the flash
point is given.
FOAM: Firefighting material consisting of small bubbles of air, water, and concentrating
agents. Foam will put out a fire by blanketing it, excluding air and blocking the escape of
volatile vapor.
FOG: Visible suspension of fine droplets in a gas.
FORESEEABLE EMERGENCY: Potential occurrence such as equipment failure,
rupture of containers, or failure of control equipment which could result in an
uncontrolled release of a hazardous chemical.
FORMULA: The scientific expression of the chemical composition of a material
(e.g.,water H2O, sulfuric acid H2SO4, sulfur dioxide is SO2).
FREEZING POINT: Temperature at which a material changes its physical state from
liquid to solid. This information is important because a frozen material may burst its
container or the hazards could change.
FROSTBITE: Damage to tissue from exposure to extreme cold or contact with
extremely cold liquids or solids.
FUGITIVE EMISSION: Gas, liquid, solid, vapor, fume, mist, fog, or dust that escapes
from process equipment or a product.
FULL PROTECTIVE CLOTHING: Fully protective gear that keeps gases, vapor,
liquid, and solids from any contact with skin and prevents them from being inhaled or
ingested.
FUME: Airborne suspension consisting of minute solid particles arising from the heating
of a solid. This heating is often accompanied by a chemical reaction where the particles
react with oxygen to form an oxide.
g: Gram. Metric unit of weight.
GANGRENE: Death of tissue combined with putrefaction.
GAS: Formless fluid that occupies the space of its enclosure. Can settle to the bottom or
top of an enclosure when mixed with other materials. Can be changed to its liquid or
solid state only by increased pressure and decreased temperature.
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GASTRIC LAVAGE: Washing out of the stomach using a tube and fluids.
GASTRITIS: Irritation of lining of stomach which may be evident as stomach pains,
vomiting, or diarrhea, etc.
GASTROENTERITIS: Inflammation of the stomach and intestine.
GASTROINTESTINAL TRACT: Stomach and intestine as a functional unit.
GAVAGE: Feeding by means of a stomach tube.
GENERAL VENTILATION: Removal of contaminated air and its replacement with
clean air from general workplace area as opposed to local ventilation, which is specific
air changing in immediate air of a contamination source.
GENERIC NAME: Designation or identification to identify a chemical by other than its
chemical name.
GENETIC:

Pertaining to or carried by genes.Hereditary.

GINGIVITIS: Inflammation of the gums.
GRAM: Metric unit of mass weight. One U.S. ounce is about 28 grams and one pound is
454 grams.
GRAM/KILOGRAM: Expression of dose used in oral and dermal toxicology testing to
indicate the grams of substance dosed per kilogram of animal body weight.
GROUNDING: Safety practice to conduct electrical charge to ground, preventing
igniting sparks of a material.
HAZARDOUS DECOMPOSITION: Breaking down or separation of a substance into
its constituent parts, elements, or into simpler compounds accompanied by the release of
heat, gas, or hazardous materials.
HAZARDOUS CHEMICAL: Any chemical whose presence or use is a physical hazard
or a health hazard.
HAZARDOUS INGREDIENTS: Hazardous substances that make up a mixture.
HAZARDOUS MATERIAL: Any substance or mixture of substances having properties
capable of producing adverse effects on the health or safety of a human being.
HAZARDOUS MATERIALS IDENTIFICATION SYSTEM (HMIS): Developed by
the NPCA to provide information on health, flammability, and reactivity hazards that are
encountered in the workplace. A number is assigned to a material indicating the degree
of hazard, from 0 for the least up to 4 for the most severe. Letters are used to designate
personal protective equipment.
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HAZARDOUS WASTE NUMBER: Identification number assigned by the EPA, per
RCRA law, to identify and track hazardous wastes.
HEALTH HAZARD: Chemical from which acute or chronic health effects may occur in
exposed individuals.
HEMATOPOIETIC SYSTEM: The blood-forming mechanism of the human body.
HEMATURIA: Presence of blood in the urine.
HEMOLYSIS: Separation of the hemoglobin from red blood corpuscles.
HEPATIC: Pertaining to the liver.
HEPATOTOXIN: A substance that causes injury to the liver.
HIGHLY TOXIC: A chemical in any of the following categories:
(a) A chemical with a median lethal dose (LD50) of 50 milligrams or less per
kilogram of body weight when administered orally to albino rats between 200 and
300 grams each.
(b) A chemical with a median lethal dose (LD50) of 200 milligrams or less per
kilogram of body weight when administered by continuous contact for 24 hours
(or less if death occurs within 24 hours) with the bare skin of albino rabbits
weighing between 2 and 3 kilograms each.
(c) A chemical that has a median lethal concentration (LC50) in air of 200 parts per
million by volume or less of gas or vapor, or 2 milligrams per liter or less of mist,
fume, or dust when administered by continuous inhalation for 1 hour (or less if
death occurs within 1 hour) to albino rats weighing between 200 and 300 grams
each.
HYDROCARBON: Organic compound composed only of carbon and hydrogen.
Petroleum, natural gas, and coal are the main sources of hydrocarbons for industry.
HYDROPHILIC: Materials having large molecules that absorb and retain water,
causing them to swell and frequently to gel.
HYGROSCOPIC: Readily adsorbing available moisture in any form.
HYPEREMIA: Congestion of blood in a body part.
HYPERGOLIC: Self-igniting upon contact of its components without a spark or
external aid.
HYPOCALCEMIA: Calcium deficiency of the blood.
HYPOXIA: Insufficient oxygen, especially applied to body cells.
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IGNITION TEMPERATURE: Lowest temperature at which a combustible material
will catch fire in air and will continue to burn independently of the source of heat when
heated.
INHALATION TOXICITY: Ratings corresponding to the following definitions are
derived from the test methods and categories of toxicity described in 16 CFR 1500.3.
1.

NON-TOXIC: The probable lethal concentration of the undiluted product to 50%
of the test animals (LC50) is greater than 200 milligrams per liter by volume when
inhaled continuously for one hour or less.

2.

TOXIC: The probable lethal concentration of the undiluted product to 50% of the
test animals (LC50) is greater than 2 milligrams and less than or equal to 200
milligrams per liter by volume when inhaled continuously for one hour or less.

3.

HIGHLY TOXIC: The probable lethal concentration of the undiluted product to
50% of the test animals (LC50) is less than or equal to 2 milligrams per liter by
volume when inhaled continuously for one hour or less.

IMMEDIATE USE: The hazardous chemical will be under the control of and used only
by the person who transfers it from a labeled container and only within the work shift in
which it is transferred.
IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH): Maximum
concentration from which one could escape within 30 minutes without any escapeimpairing symptoms or any irreversible health effects.
IMPORTER: First business with employees within the Customs Territory of U.S. which
receives hazardous chemicals produced in other countries for the purpose of supplying
them to distributors or employers within U.S.
IMPERVIOUS: Material that does not allow another substance to pass through or
penetrate it.
INCOMPATIBLE: Materials which could cause dangerous reactions from direct
contact with one another.
INERT INGREDIENTS: Anything other than the active ingredient in a product; not
having active properties.
INFLAMMABLE: Capable of being easily set on fire and continuing to burn, especially
violently.
INFLAMMATION: Series of reactions produced in tissue by an irritant, injury, or
infection. Characterized by swelling and redness caused by an influx of blood and fluids.
INGESTION: Taking in of a substance through the mouth.
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INHALATION: Breathing in of a substance in the form of a gas, vapor, fume, mist, or
dust.
INHIBITOR: Chemical which is added to another substance to prevent an unwanted
chemical change from occurring.
INORGANIC MATERIALS: Compounds derived from other than vegetable or animal
sources; generally do not contain carbon atoms.
INSOLUBLE: Incapable of being dissolved in a liquid.
INSTABILITY: Tendency of a substance to undergo chemical reaction with the release
of energy.
INTERSTITIAL FIBROSIS: Scarring of the lungs.
IRIDAL: Pertaining to the iris of the eye.
IRIDOCYCLITIS: Inflammation of both the iris and the ciliary body of the eye.
IRRITANT: Substance which, by contact in sufficient concentration for a sufficient
period of time, will cause an inflammatory response or reaction of the eye, skin, or
respiratory system.
ISOMERS: Compounds that have same molecular weight and atomic composition but
differ in molecular structure.
JAUNDICE: Yellowish discoloration of tissue, whites of the eyes, and bodily fluids
with bile pigment caused by any of several pathological conditions that interrupt the
liver's normal production and discharge of bile.
KETOSIS: Condition marked by excessive production or accumulation of ketone bodies
in the body caused by disturbed carbohydrate metabolism.
KILOGRAM:

Metric unit of weight; about 2.2 pounds.

LABEL: Any written, printed, or graphic sign or symbol displayed on or affixed to
containers of hazardous chemicals. Should contain identity of the material, appropriate
hazard warnings, and name and address of the chemical manufacturer, importer, or other
responsible party.
LABORATORY SCALE (ACTIVITY): The work involves containers of substances
used for reactions and transfers that are designed for easy and safe handling by one
person. Workplaces that produce commercial quantities of materials are excluded from
the definition of "Laboratory."
LACRIMATION: Secretion and discharge of tears.
LACRIMATOR: Material that produces tears.
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LANDFILL: Disposal of trash and waste products at controlled location that is sealed
and buried under earth.
LATENCY PERIOD: Time that elapses between exposure and the first manifestations
of disease or illness.
LAVAGE: Washing of a hollow organ, such as the stomach, using a tube and fluids.
LC50: Lethal concentration 50, median lethal concentration. The concentration of a
material in air that on the basis of laboratory tests (respiratory route) is expected to kill
50% of a group of test animals when administered as a single exposure in a specific time
period, usually 1 hour LC50 is expressed as parts of material per million parts of air, by
volume (ppm) for gases and vapors, as micrograms of material per liter of air (ug/l), or
milligrams of material per cubic meter of air (mg/m3) for dusts and mists, as well as for
gases and vapors.
LCLO: Lethal concentration low. The lowest concentration of a substance in air reported
to have caused death in humans or animals. The reported concentrations may be entered
for periods of exposure that are less than 24 hr (acute) or greater than 24 hr (subacute and
chronic).
LD50: Lethal dose 50. The single dose of a substance that causes the death of 50% of an
animal population from exposure to the substance by any route other than inhalation.
LD50 is usually expressed as milligrams or grams of material per kilogram of animal
weight (mg/kg or g/kg). The animal species and means of administering the dose (oral,
intravenous, etc.) should also be stated.
LDLO: Lethal dose low. The lowest dose of a substance introduced by any route, other
than inhalation, reported to have caused death in humans or animals.
LESION: Abnormal change, injury, or damage to tissue or to an organ.
LEUKEMIA: Progressive, malignant disease of the blood forming organs.
LIPID GRANULOMA: Mass of chronically inflamed tissue that is usually infective.
LIPID PNEUMONIA: Chronic condition caused by the aspiration of oily substances
into the lungs.
LOCAL EFFECTS: Toxic or irritation effects which occur at the site of contact with a
chemical or substance.
LOCAL VENTILATION: Drawing off and replacement of contaminated air directly
from its source.
LOWER EXPLOSIVE (FLAMMABLE) LIMIT (LEL): Lowest concentration
(lowest percentage of the substance in air) that will produce a flash of fire when an
ignition source (heat, electric arc, or flame) is present.
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MALAISE: Feeling of general discomfort, distress, or uneasiness.
MELTING POINT: Temperature at which a solid substance changes to a liquid state.
For mixtures, a melting range may be given.
METABOLISM: Chemical and physical processes whereby the body functions.
METASTASIS: Transmission of a disease from one part of the body to another.
METHEMOGLOBINEMIA: Presence of methemoglobin in the bloodstream caused by
the reaction of materials with the hemoglobin in red blood cells that reduces their
oxygen-carrying capacity.
mg: Milligram (1/1000, 10-3, of a gram).
mg/kg: Milligram per kilogram. Dosage used in toxicology testing to indicate a dose
administered per kg of body weight.
mg/m3: Milligram per cubic meter of air. mg/m3 = ppm x MW/24.45 at 25 C.
Microgram (ug): One-millionth (10-6) of a gram.
Micrometer (um): One-millionth (10-6) of a meter; often referred to as a micron.
MILLIMETER (mm): 1/1000 of a meter.
MISCIBLE: Extent to which liquids or gases can be mixed or blended.
MIST: Suspended liquid droplets in the air generated by condensation from the gaseous
to the liquid state or by mechanically breaking up the liquid by splashing or atomizing.
MIXTURE: Heterogeneous association of materials that cannot be represented by a
chemical formula and that does not undergo chemical change as a result of interaction
among the mixed materials.
ml: Milliliter. 1/1000 of a liter. A metric unit of capacity, for all practical purposes
equal to 1 cubic centimeter. One cubic inch is about 16 ml.
mm Hg: A measure of pressure in millimeters of a mercury column above a reservoir, or
difference of level in a U-tube.
MOLE: Quantity of a chemical substance that has a weight in a unit numerically equal to
the molecular weight.
MOLECULAR WEIGHT: The sum of the atomic weights of the atoms in a molecule.
mppcf: Millions of particles per cubic foot of air, based on impinger samples counted by
light-field techniques (OSHA).
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MUCOUS MEMBRANE: The mucous-secreting lining that lines the hollow organs of
the body.
MUTAGEN: Substance or agent capable of altering the genetic material in a living cell.
n-:

Normal.

Used as a prefix in chemical names signifying a straight-chain structure.

NARCOSIS: Stupor or unconsciousness produced by narcotics or other materials.
NAUSEA: Tendency to vomit, a feeling of sickness at the stomach.
NECROSIS: Localized death of tissue.
NEOPLASM: New or abnormal tissue growth that is uncontrollable and progressive.
NEPHROTOXIC: Poisonous to the kidney.
NEURITIS:

Inflammation of the nerves.

NEUTRALIZE: To render chemically harmless; to return the pH to the neutral level
of 7.
NON-FLAMMABLE: Incapable of being easily ignited or burning with extreme
rapidity when lighted. Also, a DOT hazard class for any compressed gas other than a
flammable one.
NOx: A general formula for oxides of nitrogen (NO, NO2). They react with moisture in
the respiratory tract to produce acids that corrode and irritate tissue, causing congestion
and pulmonary edema. Symptoms of acute exposure can develop over 6 to 24 hours.
Chronic exposure to low levels can cause irritation, cough, headache, and tooth corrosion.
Exposure to 5 to 50 ppm of NO2 can cause slowly evolving pulmonary edema.
Commonly produced by combustion processes, including motor vehicle engines.
NUISANCE PARTICULATES: Dusts that do not produce significant organic disease
or toxic effect from "reasonable" concentrations and exposures.
NYSTAGMUS: Spastic, involuntary motion of the eyeballs.
ODOR: Description of the smell of the substance.
ODOR THRESHOLD: Lowest concentration of a substance's vapor, in air, that can be
smelled.
OLFACTORY: Relating to the sense of smell.
OLIGURIA: Scanty or low volume of urine.
OPAQUE: Impervious to light rays.
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OPEN TRANSFER: Any transfer that at any time involves contact of a moving fluid
with the atmosphere, air, or oxygen. Open transfer of flammable liquids, especially Class
IA liquids, is dangerous due to the release of flammable vapors into the work area. Since
there is a risk of fire or explosion if an ignition source is present, do these transfers only
in a hood.
ORAL: Used in or taken into the body through the mouth.
ORAL TOXICITY: Ratings corresponding to the following definitions are derived from
data obtained from the test methods and categories of toxicity as described in 16 CFR
1500.3.
1.

NON TOXIC: The probable lethal dose of undiluted product to 50% of the test
animals determined from ingestion studies (LD50) is greater than 5 grams per
kilogram of body weight.

2.

TOXIC: The probable lethal dose of undiluted product to 50% of the test animals
determined from ingestion studies (LD50) is greater than 50 milligrams and less
than or equal to 5 grams per kilogram of body weight.

3.

HIGHLY TOXIC: The probable lethal dose of undiluted product to 50% of the
test animals determined from ingestion studies (LD50) is less than or equal to 50
milligrams per kilogram of body weight.

ORGANIC MATERIALS: Compounds composed of carbon, hydrogen, and other
elements with chain or ring structures.
OVEREXPOSURE: Exposure to a hazardous material beyond the allowable exposure
levels.
OXIDATION: Reaction in which a substance combines with oxygen provided by an
oxidizer or oxidizing agent. An oxidation reaction is always accompanied by an
offsetting reduction reaction in which (1) oxygen is removed from a compound; or (2)
atoms, molecules, or ions gain electrons.
OXIDE POX: Dermatitis caused by contact with oxides under poor personal hygienic
conditions.
OXIDIZER: Substance that yields oxygen readily to stimulate the combustion of organic
matter.
OXIDIZING AGENT: Chemical or substance that brings about an oxidation reaction.
PALPITATION: Irregular, rapid heartbeat.
PARATHESIA: Sensation of pricking, tinkling, or creeping on the skin that has no
objective cause.
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PARTICULATE: Small, separate pieces of an airborne material. Generally, anything
that is not a fiber and has an aspect ratio of 3 to 1.
PARTS PER MILLION (PPM): Unit for measuring concentration of a gas or vapor in
air. Parts of the gas or vapor in a million parts of air. Also used to indicate the
concentration of a particular substance in a liquid or solid.
PERCENT VOLATILE: Percent volatile by volume is the percentage of a liquid or
solid (by volume) that will evaporate at an ambient temperature of 70°F (unless some
other temperature is specified). Examples: butane, gasoline, and paint thinner (mineral
spirits) are 100 percent volatile; their individual evaporation rates vary, but in time, each
will evaporate completely.
PERMISSIBLE EXPOSURE LIMIT (PEL): Legally enforced exposure limit for a
substance established by OSHA. The PEL indicates the permissible concentration of air
contaminants to which nearly all workers may be repeatedly exposed 8 hours a day, 40
hours a week, over a working lifetime (40 years), without adverse effects.
PERSONAL HYGIENE: Precautionary measures taken to maintain good health when
exposed to harmful materials.
PERSONAL PROTECTIVE EQUIPMENT (PPE): Devices or clothing worn to help
isolate a worker from direct exposure to hazardous materials.
PETROLEUM DISTILLATE: Complex mixture of hydrocarbons, liquid at normal
ambient conditions, separated from crude oil and other refinery process streams by
distillation.
pH: Scale of 0 to 14 representing acidity or alkalinity of aqueous solution. Pure water
has pH of 7. Substance in aqueous solution will ionize to various extent giving different
concentrations of H+ and OH- ions.
PHLEGM: Thick mucous from the respiratory passage.
PHOTOPHOBIA: Intolerance to light.
PHYSICAL HAZARD: Means a chemical for which there is scientifically valid
evidence that it is a combustible liquid, a compressed gas, explosive, flammable, an
organic peroxide, an oxidizer, pyrophoric, unstable (reactive) or water reactive.
PHYSICAL STATE: Condition of a material (solid, liquid, or gas) at room temperature.
POISON: Any substance that is injurious to health and may lead to death when relatively
small amounts are taken either internally or externally.
PRODUCT IDENTIFICATION NUMBER: Four-digit number, prefaced by UN or
NA, used in Canada under the Transportation of Dangerous Goods Regulation for use by
emergency personnel to identify a material in the event of an accident.
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PNEUMOCONIOSIS: Respiratory tract and lung condition caused by inhalation and
retention of irritant mineral or metallic particles. An X-ray can detect changes, which
include fibrosis.
POISON, CLASS A: DOT term for an extremely dangerous poison such as a poisonous
gas or liquid of such a nature that a very small amount of the gas or vapor of the liquid
mixed with air is dangerous to life.
POISON, CLASS B: Term for liquid, solid, paste, or semisolid substances other than
class A poisons or irritating materials known or presumed by animal tests to be so toxic
to man to be a health hazard during transportation.
POISON CONTROL CENTER: Provides medical information on a 24-hour basis for
accidents involving ingestion of potentially poisonous materials.
POLYCHLORINATED BIPHENYL (PCB): Pathogenic and teratogenic compound
used as a heat transfer medium. It accumulates in tissue.
POLYMERIZATION: Chemical reaction in which one or more small molecules
combine to form larger molecules. A hazardous polymerization is such a reaction that
takes place at a rate that releases large amounts of energy that can cause fires or
explosions or burst containers. Materials that can polymerize usually contain inhibitors
that can delay the reaction.
POUR POINT: Temperature at which a liquid ceases or begins to flow or at which it
congeals.
POx: A general term for the several oxides of phosphorus.
PPE: Personal protective equipment. Devices or clothing worn to help insulate a worker
from direct exposure to hazardous materials. Examples include gloves and respirators.
PRECORDIAL: In front of the heart, stomach.
PRIMARY SKIN IRRITANT: A non-corrosive substance which produces severe skin
irritation.
PRODUCE: To manufacture, process, formulate, or repackage.
PROSTRATION: Physical exhaustion, incapacitation.
PROTEINURIA: Presence of protein in the urine.
psia: Pounds per square inch absolute.
psig: Pounds per square inch gauge (i.e., above atmospheric pressure).
PSYCHOTROPIC: Acting on the mind.
Gwynedd Mercy University Chemical Hygiene Plan 2007/Revised 2012/
University Update 2014

139

PULMONARY EDEMA: Fluid in the lungs.
PYOLYSIS: Chemical decomposition or breaking apart of molecules produced by
heating.
PYROPHORIC: Materials that ignite spontaneously in air below 130°F. Occasionally
friction will ignite them.
REACTION: Chemical transformation or change; interaction of two or more substances
to form new substance.
REACTIVE MATERIAL: Chemical substance or mixture that will vigorously
polymerize, decompose, condense, or become self-reactive due to shock, pressure, or
temperature. It includes explosive materials, organic peroxides, pressure-generating
materials, and water-reactive materials.
REACTIVITY: Tendency of a substance to undergo chemical reaction with the release
of energy.
REAGENT: Substance used in a chemical reaction to produce another substance or to
detect its composition.
RECOMMENDED EXPOSURE LIMIT: The highest allowable airborne concentration
that is not expected to injure a worker. Expressed as a ceiling limit or as a time weighted
average, usually for 10-hour work shift.
REDUCING AGENT: Substance that (1) combines with oxygen or (2) loses electrons to
the reaction during a reduction reaction.
REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES: Published by
NIOSH. It presents basic toxicity data on thousands of materials. Objective is to identify
"all known toxic substances" and to reference original studies.
RENAL: Pertaining to the kidney.
REPORTABLE QUANTITY (RQ): Amount of material that when spilled must be
reported to the Federal, State, and local authorities under CERCLA, EPCRA, and the
CWA.
REPRODUCTIVE HEALTH HAZARD: Any agent that has a harmful effect on the
adult male or female reproductive system or the developing fetus or child.
RESPIRATORY SYSTEM: Breathing system, including the lungs and air passages, as
well as the associated system of nerves and circulatory supply.
RESPIRATORY PROTECTION: Devices that will protect the wearer's respiratory
system from overexposure by inhalation to airborne contaminants. Respiratory
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protection is used when a worker must work in an area where he/she might be exposed to
concentration in excess of the allowable exposure limit.
RESPONSIBLE PARTY: Someone who can provide additional information on the
hazardous chemical and appropriate emergency procedures, if necessary.
ROUTES OF ENTRY: Means by which material may gain access to the body
(inhalation, ingestion, skin contact).
SAINT ANDREW'S CROSS (X): Used in packaging for transport; It means harmful-stow away from foodstuffs.
SARCOMA: A tumor that is often malignant.
SARA: Superfund Amendments and Reauthorization Act. Signed into law October 17,
1986. Title III of SARA is known as the Emergency Planning and Community Right-toKnow Act of 1986. A revision and extension of CERCLA, SARA is intended to
encourage and support local and state emergency planning efforts. It provides citizens
and local governments with information about potential chemical hazards in their
communities. SARA calls for facilities that store hazardous materials to provide officials
and citizens with data on the types (flammables, corrosives, etc.); amounts on hand
(daily, yearly); and their specific locations. Facilities are to prepare and submit inventory
lists, SDS, and Tier 1 and 2 inventory forms. The disaster in Bhopal, India in 1987 added
impetus to the passage of this law.
SCBA: Self-contained breathing apparatus.
SCLERAE: Tough, white, fibrous covering of the eyeball.
SENSITIZATION: State of immune-response reaction in which further exposure elicits
an immune or allergic response. A person previously exposed to a certain material is
more sensitive when he experiences further contact with it.
SENSITIZER: Substance which, on first exposure, causes little or no reaction in man or
test animals but which, on repeated exposure, may cause a marked response not
necessarily limited to the contact site.
SIDEROSIS: Pneumoconiosis caused by the inhalation of iron particles. Also, tissue
pigmentation caused by contact with iron.
SIGN: Abnormality in the body indicating poisoning or disease which is observable by
another person.
SIGNAL WORDS: Distinctive words on a SDS which serves to alert the reader to the
existence and relative degree of a hazard. Signal words are limited to:
Danger: Materials that are: highly toxic; corrosive to living tissue; extremely
flammable; or are suspected human carcinogens.
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Warning: Materials that are: moderately toxic; have severe skin irritation potential;
cause allergic skin reactions; or are flammable.
Caution: Materials that: have a low order of toxicity; produce only slight to
moderate skin irritation; or are combustible.
SILICOSIS: Condition of massive fibrosis of the lungs causing shortness of breath
because of prolonged inhalation of silica dusts.
SKIN IRRITATION: Ratings corresponding to the following definitions are derived
from data obtained from the test methods as described in the CFR 16 1500.41 and or
NAS publication 1138 and categories of toxicity as described in 16 CFR 1500.3.
1.

PRACTICALLY NON-IRRITATING: The undiluted product causes no
noticeable irritation or causes slight inflammation (edema and erythema skin
reaction values of 0 to 1) of intact or abraded skin of rabbits during the study
period; primary irritation index of 0 - 1.9.

2.

MODERATELY IRRITATING: The undiluted product causes well-defined
inflammation (edema and erythema skin reaction values of 2) during the study
period; primary irritation index of 2 - 4.9.

3.

PRIMARY SKIN IRRITANT: The undiluted product cause moderate to severe
inflammation (edema and erythema skin reaction values of 3 or 4) of the intact or
abraded skin of rabbits during the study period; primary irritation index of 5 or
more.

4.

CORROSIVE: The undiluted product causes visible destruction or irreversible
alterations of the tissue structure at the site of contact on intact or abraded skin of
rabbits during the study period.

SLURRY: Pourable mixture of solid and liquid.
SMOKE: Dry particles and droplets generated by incomplete combustion of an organic
material combined with and suspended in the gases from combustion.
SOLUBILITY IN WATER: Percentage of a material (by weight) that will dissolve in
water at ambient temperature.
SOLUTION: Uniformly dispersed mixture.; composed of a solvent and a dissolved
substance, called the solute.
SOLVENT: Substance, usually liquid, in which other substances are dissolved. Water is
the most common solvent.
SOOT: Fine particles, usually black, formed by combustion consisting chiefly of carbon.
Gives smoke color.
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SOx: Oxides of sulfur where x equals the number of oxygen atoms.
SPASM: Involuntary, convulsive muscular contraction.
SPECIFIC CHEMICAL IDENTITY: Chemical name, CAS number, or other
information that reveals the precise chemical designation of the substance.
SPECIFIC GRAVITY: Weight of material compared to equal volume of water:
expression of density of material.
STABILITY: Ability of a material to remain unchanged. A material is stable if it
remains in the same form under expected and reasonable conditions of storage or use.
STEL: Short-term exposure limit.
STEV: Short-term exposure value.
STOMATITIS: Inflammation of the mucous membrane of the mouth.
STUPOR: Partial or nearly complete unconsciousness.
SUBCUTANEOUS: Beneath the skin.
SUBLIME Change from the solid to the vapor phase without passing through the liquid
phase.
SYNERGY: Interaction of materials to give a combined result different from either
material alone.
SYNONYM: Another name or names by which a material is known.
SYSTEMIC EFFECTS: Acute or chronic adverse health effects which occur in parts of
the body removed from the site of exposure to the material.
TACHYCARDIA: Excessively rapid heartbeat, with a pulse rate above 100.
TACHYPNEA: Increased rate of respiration.
TARGET ORGAN TOXIN: Toxic substance that attacks a specific organ of the body.
TERATOGEN: Substance or agent to which exposure of a pregnant female can result in
malformation in the fetus.
THRESHOLD LIMIT VALUE: Airborne concentration of a material to which nearly
all persons can be exposed day after day, without adverse effects. TLV's are expressed in
3 ways:
TLV-C: Ceiling limit, concentration that should not be exceeded even
instantaneously.
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TLV-STEL: Short term exposure limit, maximum concentration for a continuous 15minute exposure period.
TLV-TWA: Time-weighted average, concentration for a normal 8-hour work day or
40-hour work week.
THRESHOLD PLANNING QUANTITY (TPQ): Per 40 CFR 302. The amount of
material at a facility that requires emergency planning and notification per CERCLA.
TINNITUS: Ringing sound in the ears.
TOXICITY: Sum of adverse effects resulting from exposure to a material, generally by
the mouth, skin, or respiratory tract.
TOXICOLOGY: Study of the nature, effects, and detection of poisons in living
organisms. Also, substances that are otherwise harmless but prove toxic under particular
conditions.
TOXIC SUBSTANCE: Chemical or material that (1) has evidence of an acute or
chronic health hazard, and (2) is listed in the RTECS manual, provided that the substance
causes harm at any dose level; causes cancer or reproductive effects in animals at any
dose level; has a median lethal dose level of less than 500 mg per kg of body weight
when administered orally to rats; has a median lethal dose level of less than 1000 mg per
kg of body weight when administered by continuous contact to the bare skin of albino
rabbits; or has a median lethal concentration in air of less than 2000 ppm by volume of
gas or vapor, or less than 20 mg per liter of mist, fume, or dust when administered to
albino rats.
TOXIC SUBSTANCES CONTROL ACT (TSCA): Public Law PL 94-469. Found in
40 CFR 700-799. EPA has jurisdiction. Effective January 1, 1977. It controls the
exposure to and use of raw industrial chemicals not subject to other laws. Chemicals are
to be evaluated prior to use and can be controlled based on risk. The act provides for a
listing of all chemicals that are to be evaluated prior to manufacture or use in the US.
TRADE NAME: Trademark name or commercial trade name for a material given by the
manufacturer.
TRADE SECRET: Any confidential formula pattern, process, device, information, or
compilation of information used in an employer's business and gives the employer an
opportunity to obtain an advantage over competitors.
TWA: Time-weighted average exposure is the airborne concentration of a material to
which a person is exposed, averaged over the total exposure time, generally the total
workday (8 to 12 hours).
UPPER EXPLOSIVE (FLAMMABLE) LIMIT (UEL): Highest concentration
(highest percentage of the substance in air) that will produce a flash of fire when an
ignition source (heat, electric arc, or flame) is present.
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UNSTABLE: Tending toward decomposition or other unwanted chemical change during
normal handling or storage.
USE: To package, handle, react, or transfer.
UTRICARIA: Nettle rash; hives; elevated, itching white patches.
VAPOR: Gaseous state of a material suspended in air that would be a liquid or solid
under ordinary conditions.
VAPOR DENSITY: Weight of vapor or gas compared to an equal volume of air;
expression of the density of the vapor or gas.
VAPOR PRESSURE: Pressure exerted by a saturated vapor above its liquid in a closed
container. Important facts to remember:
(1) Vapor pressure of a substance at 100°F will always be higher than the vapor
pressure of the substance at 60°F.
(2) Vapor pressures reported on SDS in mmHg are usually very low pressures; 760
mmHg is equivalent to 14.7 psi.
(3) The lower the boiling point of a substance, the higher its vapor pressure.
VAPOR: Gaseous form of a solid or liquid substance as it evaporates.
VENTILATION: Circulating fresh air to replace contaminated air.
VERTIGO: Feeling of revolving in space; dizziness, giddiness.
VISCOSITY: Tendency of a fluid to resist internal flow without regard to its density.
VOLATILE ORGANIC COMPOUNDS (VOC): Used in coatings and paint because
they evaporate very rapidly.
VOLATILITY: Measure of how quickly a substance forms a vapor at ordinary
temperatures.
WATER REACTIVE: Material that reacts with water to release a gas that is either
flammable or presents a health hazard.
WORK AREA: A room or defined space in a workplace where hazardous chemicals are
produce or used, and where employees are present.
WORKPLACE: An establishment at one geographical location containing one or more
work areas.
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ZINC FUME FEVER: Caused by inhalation of zinc oxide fume characterized by flulike symptoms, a metallic taste in the mouth, coughing, weakness, fatigue, muscular pain,
and nausea, followed by fever and chills.
Z LIST: OSHA's Toxic and Hazardous Substances Tables Z-1, Z-2, and Z-3 of air
contaminants, found in 29 CFR 1910.1000. These tables record PEL's, TWA's, and
ceiling concentrations for the materials listed. Any material found on these tables is
considered to be hazardous.
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GWYNEDD MERCY UNIVERSITY
CHEMICAL HYGIENE PLAN
17.0 INTRODUCTION
Section III of the Gwynedd Mercy University CHP is intended to address hazards that are
specific to an experimental procedure or hazardous substance used in the laboratory when
the general safety precautions are not adequate. It is designed to contain ProcedureSpecific Safety procedures (PSS) developed by the instructor, with the assistance of ESM
or CHO as needed.
A PSS must be developed for the hazards of any
operation or experimental procedure for which
the general safety guidelines contained in
Section II of the CHP are inadequate to
completely address.
These procedures must be written to clearly identify additional or special precautions,
controls, personal protective equipment and emergency procedures that are required, as
well as the nature of the hazards the procedure is intended to minimize. Each PSS must
be reviewed by the ESM or CHO for the area where the procedure will be implemented
and students should be given a copy.
A PSS that addresses the requirements noted above must be documented and maintained
in Section III of the CHP. In addition, personnel authorized to perform operations for
which a PSS has been established must be trained in the specific procedure. A PSS
template is provided in Appendix III-A to facilitate development. Instructions regarding
use of the form are as follows. The ESM or CHO is available to assist instructors in the
development of PSS if needed.
18.0 PROCEDURE-SPECIFIC SAFETY (PSS) TEMPLATE INSTRUCTIONS
18.1 Heading
Complete the blanks shown in this section. The date should indicate when the most recent
modifications were made to this procedure. The title of the procedure should indicate the
specific chemical, task or experiment for which it was written. Include the course name
and catalogue # in which the procedures are performed. Instructor’s responsibility should
be noted and signed. Note that each procedure, and its subsequent revisions, should be
reviewed by the ESM or CHO.
18.2 Scope and Applicability
List the laboratory room(s) in which the experiments will take place. Include a general
description of what activities are covered under this procedure. List any specific
examples of when the procedure must be implemented or any exemptions when the
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procedure is not required. The description of equipment and instrumentation should be
limited to any items utilized to control or monitor specific hazards associated with the
material or the operation. For example, include the fume hood if it will be utilized.
18.3 Procedure
Include a copy of the experiment or hazardous procedure. Enumerate or list the safety
steps to be followed in performing the procedure. The steps should be sufficiently
detailed, and should include any prohibited activities or any potentially dangerous
conditions.
18.4 Materials and Hazards
Complete the hazard description table for each of the principle materials utilized in this
procedure. Safety Data Sheets, when available, should be obtained and attached to the
procedures template for any chemical used or produced during the experiment. Many
operations can result in secondary materials or hazardous by-products. The SDS of these
materials should be included in this section if they represent a significant but different
hazard than the parent materials.
Conduct a comprehensive Personal Protective Equipment (PPE) evaluation for the
referenced materials or operation. The determination should include both the type of
equipment, as well as the clothing materials. The results from this evaluation should be
identified by completing the PPE and Clothing tables. Questions regarding the selection
or procurement process should be directed to the ESM or CHO.
NOTE: If special PPE and/or protective clothing are not required, standard PPE and
protective clothing required in Section II of the Gwynedd Mercy University CHP must be
utilized.
18.5 Special Precautions
Indicate and describe any management approvals, medical surveillance, training or
specific permits that must be obtained in order to conduct this procedure. Questions
regarding applicability of these categories should be directed to the ESM or CHO.
18.6 Special Emergency Procedures
Generic information related to emergency response activities is already addressed in
Section II of the CHP. List additional or specific equipment, supplies or procedures that
are unique to the referenced materials or operation. For example, an antidote should be
present whenever work is conducted with hydrofluoric acid.
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APPENDIX III-A
PROCEDURE-SPECIFIC SAFETY FORM

Gwynedd Mercy University Chemical Hygiene Plan 2007/Revised 2012/
University Update 2014

151

PROCEDURE-SPECIFIC SAFETY FORM
HEADING

Title of Procedure:
____________________________________________Date:_______________________
Course Name and Catalogue # (if applicable)
___________________________________________________ #__________________
Instructor(s) Responsible
_________________________________ Signature: _____________________________
_________________________________ Signature: _____________________________
_________________________________ Signature: _____________________________
Reviewed by Environmental Safety Manager/Chemical Hygiene Officer
Signature: _______________________________________ Date __________________
SCOPE AND APPLICABILITY
Lab Room(s):___________________________________________________________________
Experiment Description:
______________________________________________________________________________
______________________________________________________________________________
Describe equipment/instrumentation used to monitor/control hazards:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

PROCEDURE

Attach the enumerated or bulleted steps to be followed in performing the procedure. The
steps should be detailed and should include prohibited activities and cautionary
statements, where applicable. Be sure to specify which activities students perform and
which the instructor performs.
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TERATOGEN

UNSTABLE

CARCINOGEN

SHOCK-

PYROPHORIC

ACUTELY TOXIC

BIOLOGICAL

MUTAGEN

SENSITIZER

CORROSIVE

*PRINCIPLE
MATERIALS
-USED OR PRODUCED-

FLAMMABLE

MATERIALS AND HAZARDS

ADDITIONAL
COMMENTS:

*PLEASE ATTACH THE SDS FOR THE PRINCIPLE MATERIAL
USED/PRODUCED FOR EACH ACTIVITY

SPECIAL PPE REQUIRED:

ADDITIONAL ITEMS NOT LISTED

__ Goggles
______________________________
__ Face Shield
______________________________
__ Chemical Resistant Apron
______________________________
__ Protective Clothing
______________________________
__ Gloves
______________________________
__ Single
__ Double
__ Respirator (If yes, contact ESM for additional assistance)
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OTHER:

KEVLAR

SILVER
SHIELD

NEOPRENE

LATEX

PVC

NITRILE

BUTYL

PROTECTIVE
CLOTHING

ADDITIONAL
SPECIFICATIONS

APRONS
SHOE COVER
BODY COVER
HEAD COVER
GLOVES
SINGLE
DOUBLE

SPECIAL PRECAUTIONS
Permits:
_______________________________________________________________________
Mgmt. Approval:
_______________________________________________________________________
Training:
_______________________________________________________________________
Medical Surveillance:
_______________________________________________________________________
Other:
________________________________________________________________________
________________________________________________________________________

SPECIAL EMERGENCY PROCEDURES
Fire/Evacuation:
________________________________________________________________________
Chemical Spill:
________________________________________________________________________
Medical Emergency:
________________________________________________________________________
Personal Exposure:
________________________________________________________________________
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