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Introduction

In accordance with Kansas State University policy [Laboratory Safety Chapter 3730.030], the Division of
Public Safety/Department of Environmental Health and Safety (EHS) publishes safety measures and
procedures in the form of the Laboratory Safety Manual.

To improve overall campus and laboratory safety, the President of Kansas State University annually
appoints a Campus Environmental Health and Safety Committee. EHS collaborated with this institutional
committee, the University Research Compliance Office, and college safety representatives to prepare
the 2018 revision of the Laboratory Safety Manual.

This manual describes general standards and provides guidelines that must be followed to prevent
laboratory incidents and to comply with applicable regulations and standards of care. The information
has been collected from the most current Federal and State regulations and safety best practices.
Investigators and staff are expected to use these guidelines as one part of a comprehensive program to
avoid injury, adverse health impacts, lost time, and incident or compliance related expense. Students
should initiate safe habits and practices that will ensure their safety and take safety awareness into their
future workplace. The requirements and recommendations contained in this manual apply to all
laboratories at Kansas State University. There may be more stringent program or laboratory-specific
requirement that are not identified herein.

Additional requirements for Faculty, Staff and Principal Investigators participating in research or
academic pursuits in laboratory settings are directed by the following institutional committees as
applicable to the nature of the work performed and/or funding entity or accrediting board expectations
and agreements.

Institutional Biosafety Committee (IBC)

Radiation Safety Committee (RSC)

Laser Safety Committee (LSC)

Institutional Animal Care and Use Committee (IACUC)

Institutional Review Board (IRB)

Institutional Review Entity (IRE)

Reactor Safeguards Committee

University Environmental Health and Safety Committee (EHSC)

Regulations

The federal Occupational Safety and Health Administration (OSHA) developed the Occupational
Exposure to Hazardous Chemicals in Laboratories standard [29 CFR 1910.1450] specifically for non-
production laboratories typical at KSU. Additional OSHA standards provide rules that protect workers
in laboratories from chemical hazards as well as biological, physical and safety hazards. This federal
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standard and others may be specifically identified within contractual agreements with federal funding
entities. Accrediting bodies will frequently identify OSHA and other federal regulations as a standard of
care or specific expectation for accreditation. These expectations can incorporate professional standards
and codes not specifically incorporated by reference within the regulations.

The Kansas Department of Labor is responsible for oversight of compliance to Article 6 of Kansas statute,
which states:

The secretary of labor shall have power to enter any factory or mill, workshop, private works,
public works or state agency or institution, mercantile establishment, laundry or any other place
of business where labor is or is intended to be performed for any purpose, when the same are
open or in operation, for the purpose of gathering facts and statistics such as are contemplated
by this act, and to examine into the methods of protection from danger to employees and the
sanitary conditions in and around such buildings and places and to keep a record thereof of such
inspection.

The Kansas Department of Health and Environment (KDHE) is responsible for the oversight of
compliance to state regulations pertaining to the protection of public health from environmental threats
resulting from mismanagement and/or contamination of natural resources. It is important to note that
laboratory activities can result in the generation of hazardous waste and hazardous effluent and/or
emissions. Both KDHE and the federal Environmental Protection Agency (EPA) may restrict, postpone or
prevent laboratories activities that are not compliant with federal, state or local regulations and codes
and those that pose imminent danger to the public, infrastructure or environmental resources.

Therefore, it is important to adhere to procedures related to the proper management and disposal of
hazardous materials and Contact EHS for guidance when initiating activities that can or will release
emissions, effluent, or solid wastes. Guidance on proper disposal procedures are provided in the
Laboratory Safety guidance.

Responsibilities
Environmental Health and Safety Department

The role of Environmental Health and Safety is to ensure uninterrupted research and learning in a safe,
healthy environment. In carrying out this charge, EHS is responsible for development and
implementation of campus safety standards. Division personnel will also serve as consultants to assist
departments with environmental health and safety issues. EHS will designate an internal employee as
the university's Chemical Hygiene Officer and will manage the university’s Hazard Communication
Program, and will update the Laboratory Safety manual and related policies.

EHS will employ the following institutional officers as required by policy, regulation or license:

Radiation Safety Officer

The radiation safety officer (RSO) provides oversight to all groups who use radiation sources on campus.
This includes: assisting those interested in applying for permission to the Radiation Safety Committee to
use radioisotopes under the university’s State of Kansas Radioactive Materials License, conducting
inspections to ensure compliance with relevant policies and radiological health practices, providing
dosimetry and record keeping services, managing the radioactive waste program, ensuring security of
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licensed material, establishing and overseeing radiation emergency procedures, and developing,
reviewing, and revising the university:

Radiation Safety Manual

Laser Safety Officer

The laser safety officer (LSO) maintains an accurate inventory of all class 3-4 lasers on campus, inspects
locations where class 3-4 lasers are in use to ensure compliance with standards of care and procedures
identified in the Laser Safety Manual, and develops, reviews, and revises the university:

Laser Safety Manual

Chemical Hygiene Officer

EHS will designate an employee as the university's Chemical Hygiene Officer. The Chemical Hygiene
Officer will provide technical guidance and assistance for the implementation of the Chemical Hygiene
Plan. This individual will work with departments to ensure proper compliance with the laboratory safety
rules of Kansas State University, which include but are not limited to:

Laboratory Safety Manual

Chemical Hygiene Program

Hazard Communication Program

Respiratory Protection Program

Safety with Chemical Carcinogens in Research and Teaching

Blood Borne Pathogens Program

University Research Compliance Office

The University Research Compliance Office (URCO) helps researchers meet university, state and federal
regulatory requirements, by providing support and oversight of research involving human subjects,
laboratory animals, and recombinant or synthetic nucleic acid molecules and biohazards. Additionally,
URCO administers online training related to research compliance and oversees institutional biosafety
and export control programs as well as an Occupational Health and Safety Program for individuals who
work with animals.

Institutional Review Committees
Institutional Biosafety Committee

The Institutional Biosafety Committee (IBC) is responsible for the oversight of all activities involving
research with microbiological agents, recombinant or synthetic nucleic acid molecules, or toxins of
biological origin. The IBC is mandated by federal laws and regulations, providing a compliant biosafety
program for researchers and students.

Radiation Safety Committee

The Radiation Safety Committee (RSC) is responsible for formulating University policies concerning the
acquisition, use, and disposal of radioactive material and radiation producing machines. The RSC
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investigates incidents and ensures regulatory compliance with University, State, and Federal laws.
Additionally, the RSC reviews and approves radioactive material related project proposals and updates
the Radiation Safety Manual as needed.

Laser Safety Committee

The Laser Safety Committee (LSC) reports to the Radiation Safety Committee. The LSC is responsible for
the University’s compliance with the most up-to-date standards for the safe use of lasers and updates
the Laser Safety Manual as needed.

Institutional Animal Care and Use Committee

The Institutional Animal Care and Use Committee (IACUC) is responsible for providing a humane and
compliant environment for research animals at Kansas State University. The IACUC is administered by
the University Research Compliance Office, supporting the efforts of researchers and students in
collaborative research and teaching environments.

Institutional Review Board

The Institutional Review Board (IRB) is committed to providing a comprehensive and compliant Research
with Human Subjects program for researchers, students, and potential human subjects. At K-State, the
Committee on Research Involving Human Subjects serves as the IRB and is mandated by federal laws
and regulations for oversight of all activities involving research with human subjects.

Institutional Review Entity

The Institutional Review Entity (IRE) is responsible for ensuring KSU compliance with Federal policies
requiring regular review of government-funded or government-conducted research with 15 high-
consequence pathogens and toxins for their potential to be dual use research of concern (DURC) to
mitigate risks where appropriate and collect information needed to inform the development of an
updated policy, as needed, for the oversight of DURC.

EHS Committees
University EHS Committee

The University Environmental Health & Safety Committee is responsible for acting as the oversight
committee for the administrative units (Provost, VP for Administration & Finance, and VP for
Institutional Advancement). Additionally, EHS committee is charged with evaluating college
Environmental Health & Safety Committees and developing university-wide policies for Environmental
Health & Safety.

College or Department EHS Committees

Every College must have an active safety committee. This must be a goal of each Dean. If the Dean
desires, departments within a College may also have safety committees. The University Environmental
Health & Safety Committee recommends that large departments or departments with high hazards have
a safety committee.

The College Environmental Health & Safety Committee aids and advises the dean or department
head and the faculty, staff, and students on matters of safety and health pertaining to Kansas State
University operations. It performs essential monitoring, educational, investigative, and evaluative tasks.

12
Revised 10/15/2020


http://www.k-state.edu/provost/committeehb/pcac.html#lsc
http://www.k-state.edu/comply/iacuc/
http://www.k-state.edu/comply/irb/
http://www.k-state.edu/comply/durc/index.html
https://www.k-state.edu/safety/committees/ehscommittee/index.html
http://www.k-state.edu/policies/ppm/3700/3740.html#response

Attendance by nonmembers should be encouraged. The College Environmental Health & Safety
Committee is responsible for:

a. actively participating in safety and health instruction programs and evaluating the effectiveness
of these programs

b. assisting supervisors with enforcement of safety policies by educating fellow employees in
proper procedures

c. regularly inspecting the facility to detect unsafe conditions and practices and hazardous
materials and environmental factors

d. assuring safety inspections of operations and facilities including shops, storage and storeroom
areas, teaching and research laboratories, and offices, are conducted
planning improvements to existing safety and health rules, procedures, and regulations

f. review hazards for all department/unit activities to determine requirements for personal
protective equipment

g. periodically reviewing and updating existing work practices and hazard controls

h. assessing the implications of changes in work tasks, operations, and processes

i. monitoring and evaluating the effectiveness of safety and health recommendations and
improvements

j. compiling and distributing safety and health and hazard communications to the employees

k. investigate workplace accidents with prevention in mind

I.  studying and analyzing incident and injury data

Dean

The Dean of each college is responsible for appointing a College Environmental Health & Safety
Committee and to ensure that personnel adhere to current safety standards. Ensuring corrective actions
are taken when concerns are identified.

Department Head

The Department Head is responsible for appointing a Department Safety Coordinator, if necessary, and
informing EHS whenever a new DSC is appointed.

College or Department Safety Coordinator

If a College or Department Safety Coordinator (SC) has been appointed, the SC would serve as a liaison
to assist EHS with inspecting laboratories for chemical safety, chemical spill notification, emergency
contingency plans, communicating with Pls and lab supervisors, and documenting necessary training.

These required functions may also be performed by other departmental faculty or staff, as assigned by
the College or Department's EHS committee.

Principal Investigator

The Principal Investigator (Pl) is responsible for the training of employees and students in assigned work
duties, maintaining a written Chemical Hygiene Program, Hazard Communication Standard Program, and
other safety documentation that may be required by institutional entities (ex. Biosafety Manual), and
for seeing that safe practices are followed. This individual is responsible for general laboratory safety,
hazardous waste disposal, and liaison with EHS to include Laboratory Registration under their oversight.
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The Hazard Communication Standard Program includes an inventory of every hazardous chemical on
campus, proper chemical labels, collections of Safety Data Sheets with Right-to-Know access, training,
and a written program detailing how each portion of the Hazard Communication Program operates. The
Pl is responsible for fulfilling these requirements within their area of control.

The Chemical Hygiene Program includes creating written Standard Operating Procedures, taking
necessary precautions to limit employee exposures below OSHA’s permissible exposure limits, providing
employees with exposure monitoring and medical surveillance in the event that these levels (OSHA’s
action level for certain hazardous chemicals, or OSHA’s short term exposure limits) may be reached,
inspecting laboratories for safety, and safety training.

Teaching Laboratory Instructors or Coordinator

Laboratory instructors and teaching assistants are responsible for incorporating safety controls into
laboratory experimental or teaching procedures and adhering to hazard communication and hazardous
waste management requirements. Training appropriate with the responsibilities may include, but not be
limited to receiving one time or annual training in the areas of hazard communication, laboratory safety
and hazardous waste awareness.

Employees and Students

Employees and students working in or using laboratory facilities in the course of their employment or
studies are responsible for knowing and following all safety procedures. This includes completing all
required training and reviewing safety documents prior to work.
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_aboratory Reqgistration and Close Out

A record of laboratory spaces on campus is maintained by EHS emergency response, chemical inventory
management, and regulatory purposes. In order to maintain the integrity of this record, laboratories
must be registered with EHS and notify EHS when laboratories are closed out.

Laboratory Registration

Each room or space that is designated as laboratory space, must register with EHS. Registration is
accomplished by submitting the Laboratory Sign Form. Any change in the laboratory contacts or hazard
level designation (i.e., Chemical Safety Level, Biosafety Level, Radiation use, or laser class as applicable),
requires re-submitting the form.

Lab Signs

Each exterior laboratory door to the corridor must be posted with current contact information,
emergency and hazard information in compliance with the KSU Laboratory Signage requirements. These
signs will be posted on the door or on the wall immediately adjacent to the door. Additional laboratory
hazard or warning signage may be required, but should be reviewed by EHS or the KSU Fire Marshal as
applicable. These include, but are not limited to additional radiation signage, laser warning signage,
energy hazards, or similar warning or danger instructions required by regulation or policy.

Signs must be reviewed for accuracy and updated annually or more frequently as procedures,
requirements, contacts or information changes. If a sign become damaged, faded, or vandalized, they
must be replaced. The date of revision must be visible.

Limited radiation signs are provided by the Radiation Safety Officer. All other signs are the responsibility
of the laboratory.

Laboratory Close-Out Procedures

Departing researchers and staff responsible for laboratories should go through a laboratory check out
process to ensure that hazardous substances and regulated materials in their labs are properly managed
upon departure. It is the responsibility of department heads to ensure this process is conducted during
planning of, or upon separation of faculty and student researchers. A similar process should be
employed when academic laboratory programs end.

Use of a Laboratory Closeout form will aid in ensuring research and laboratories are properly
decommissioned. The executed form serves as documentation that a formal process was completed
and may aid in obtaining support services such as cleaning, renovation, equipment removal and moving
services.

Chemicals left unmanaged can become unstable and potentially dangerous, posing a risk of personnel
exposure, fire or explosion. Equipment may contain hazardous materials or radiological sources, which
are regulated and must be properly managed for disposal. Animals may not be left un-tended. Review
the Laboratory Closeout form for guidance.

Laboratory Chemical Cleanouts
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Departments are responsible for ensuring laboratory chemicals are properly disposed through EHS.
Chemical cleanouts should be done by the laboratory manager, principal investigator or researcher
leaving the university. This will maximize the safety of KSU faculty and staff and ensure accurate and
complete labeling of chemicals. When the responsible faculty/staff is not available the department head
is responsible for ensuring chemicals are properly identified and disposed. Costs for handling unknown
or improperly managed chemicals may be charged to the responsible department so it is important to
address laboratory chemicals promptly to avoid costs and hazardous conditions.

A laboratory cleanout is defined as the removal of a large number of chemicals (greater than 30). A
cleanout can be the result of:

1. aresearcher retiring from the University

2. aresearcher moving to another laboratory or University

3. completion of graduate study or other research

4. end of academic lab activities

5. moving lab activities to a new location

6. construction activities within the laboratory

7. numerous excess or expired chemicals need to be removed from the lab

Procedure

Complete the Lab Cleanout form two months prior to needing disposal of chemicals. The form includes
contact information for the lab and an inventory of all chemicals to be picked up. This should be done by
the faculty or researcher assigned to the lab.

EHS will schedule a review and sorting date and a pickup date for all chemicals.

General Laboratory Safety Practices

Laboratory spaces are often dense with hazards. For this reason, general safety practices should be
adopted whenever entering a laboratory, no matter the type of work being performed.

a. Consult the signage at the entrance of a lab before entering for the first time. A Lab Sign should
be present on the outside of the laboratory door indicating the types of hazards present and the
recommended PPE.

b. Wear appropriate attire. The minimum required attire when entering a laboratory is closed toe
shoes and long pants. To perform work in a laboratory, the additional attire of a lab coat, gloves,
and safety glasses is required. This level of attire may be adjusted to more or less protective
clothing after performing a Hazard Assessment.

c. Remove PPE prior to leaving laboratory.

Always wash hands after removing gloves and before leaving laboratory.
Do not work alone in the laboratory unless procedures are in place for doing so and appropriate
supervisors have been informed. Never perform hazardous tasks while alone in the laboratory.

f. Be sure that you have met all training requirements prior to work in a laboratory.
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g. Consult any relevant safety documentation prior to performing a new task or handling a new
material (chemical labels, SDS, manufacturer operating manual, Standard Operating Procedures,
signage near hazardous equipment, Chemical Hygiene Plan, Laboratory Biosafety Manual, etc.).

h. Clearly label all storage containers.

i. Keep all chemical containers closed unless actively in use.

j. All equipment should be inspected for defects prior to use.

k. Alog may be required for the inspection, and/or operations and maintenance of certain
equipment.

|.  Be alert for unsafe conditions and correct them when detected.

These practices serve as the baseline for laboratory safety. Certain situations require move advanced
protective measures. The following subsections will walk through how to identify these hazardous
situations, select controls for those hazards, and guidance for safe operation of a laboratory.

Hazard Assessment

A hazard is something that can cause harm. Risk is the probability that a hazard will cause harm. A
hazard assessment is simply a concerted effort to identify hazards present, assess the risks associated
with those hazards, and select appropriate control measures to reduce those risks. A hazard assessment
is an iterative process with no set end point. Hazard assessment should be revisited when any new
hazards are identified either by observation, near miss, or accident and when the scope of work
changes. Not revisiting the hazard assessment when the procedure or area initially assessed changes is a
leading indicator for accidents.

There are several methods to perform a hazard assessment, but the first step is to identify the scope of
the assessment. A single area or process will likely define the scope of the assessment. For example,
when creating a Standard Operating Procedure, the scope of the hazard assessment is likely defined by
the steps of the procedure to be performed and the area in which the procedure takes place.

The recommended method of hazard assessment is a Job Hazard Analysis (JHA). A JHA begins with a
specific procedure to be performed. Each step is considered individually and hazards associated with
each step are identified. After hazards are identified, risks associated with each hazard are assigned
based on how likely the event is to occur and how harmful the hazard may be. Safety controls are then
selected to reduce each risk, giving priority to the highest risks first.

For more information, examples, and templates to use in hazard assessments see the resources
provided by the American Chemical Society.

Safety Controls

Safety controls are steps that can be taken to reduce the risk associated with a hazard. These steps are
categorized into three or four levels of effectiveness. The most effective safety control is to remove the
hazard completely by substituting it with another less hazardous material or technique. If this is not
possible, then a combination of administrative controls, engineering controls, and PPE must be selected
to reduce the risk to acceptable levels.
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Eliminate Hazard From Process

Administrative

Engineering

Figure 1 - Conceptual diagram of the effectiveness and applicability of the types of safety controls

Elimination/Substitution of Hazards

The most effective way to ensure control a risk is to remove hazards from your workplace all together.
This method should be used whenever possible. In lieu of removing the hazard, the source of the hazard
may be substituted with another material which performs the same purpose, but does not have the
accompanying hazard. For example, it is often possible to substitute one solvent for another, such as
substituting toluene for the more hazardous benzene.

When substituting, be sure that a new hazard is not introduced. When changing any step of a
procedure, it is important to revisit the hazard assessment to identify any new hazards that may be
present and to select appropriate controls.

Administrative Controls

Administrative controls consist of training, policies, and written guidance. Several documents have been
created at the university level to provide general policy and guidance for safe practices in various
situations. They are as follows:

Blood Borne Pathogens Program

Chemical Hygiene Program

Hazard Communication Standard Program

Laboratory Safety Manual

Laser Safety Manual

Radiation Safety Manual

Respiratory Protection Program

Safety with Chemical Carcinogens in Research and Teaching
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Training

Proper training serves as a dedicated time to communicate about hazards, safe practices, emergency
procedures, and to identify safety information resources. Required training components include general
training administered by EHS, specific training provided by Pls or lab supervisors on the hazards present
in the lab, and training required by institutional committees, such as the IACUC, IBC, or IRB. To review
EHS course offerings visit the EHS training page.

a. Hazard Communication training is required for anyone using chemicals in the course of their
work or research activities.
b. Hazardous Waste Awareness training is required for anyone that handles or generates a

hazardous waste.

c. Radiation Safety Training (sealed and unsealed) training is required for anyone working with
radioisotopes or sealed sources.

d. Laser Safety Training is required for class 3B or 4 users. Training is provided online. Contact
EHS to register.

e. Laboratory Safety Training is required for all staff new to work in a laboratory setting. Contact
EHS for training options.

f. Respiratory Protection Training is required for any employee using a respirator at KSU. Other
requirements include registration, medical approval, and fit testing. Contact EHS.

g. Training related to an IACUC, IBC, or IRB reviewed research activities is administered through
URCO.

In addition to training offered by EHS and URCO, training specific to the laboratory should be provided
by the supervisor or PI. This specific training should cover:

a. An appraisal of hazardous chemicals present in the workplace including permissible exposure
limits, the physical and chemical hazards, signs and symptoms of exposure, and methods to
detect the release of these chemicals

b. Appraisal of other hazards present (radiation, laser, pathogen, biological materials)

b. The measures employees can take to protect themselves from those hazards
The location and availability of Safety Data Sheets and other reference material on the handling,
storage, and disposal of hazardous chemicals present in the laboratory

d. The details of the laboratory’s Chemical Hygiene Program, Hazard Communication Program,
Biosafety Manual, and Standard Operating Procedures, if applicable.

e. The location and how to use and maintain safety and emergency equipment (e.g., PPE, safety
showers, eye wash, fire extinguisher, spill kits, first aid kits, etc.)

f. The emergency evacuation route and emergency plans

Laboratory or Program Specific Policies

Several policies have been generated at the university level. These documents are necessarily broad and
non-specific. It may be that more specific policies need to be developed in order to provide adequate
guidance for the situations that arise in your laboratory.

For example, if your laboratory uses or stores hazardous chemicals you are required to have a written
hazard communication plan detailing how the Hazard Communication Standard Program requirements
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are being met and a written Chemical Hygiene Program. If recombinant DNA or infectious material is
used in your laboratory, a Biosafety Manual must be developed and kept on hand.

RESERVE for information on templates

Standard Operating Procedures

A standard operating procedure (SOP) is a combination of a detailed procedure and the safety controls
selected during a hazard assessment. An SOP cannot be created until after a hazard assessment has
been performed for the specific task and the scope of the SOP should not exceed the scope of the
relevant hazard assessment(s).

Each laboratory should have available for review written SOP for activities posing potential risks to
students, faculty, or staff in laboratories or shops supporting laboratory and/or research activities and
for activities designated for documentation through regulation.

Reference information useful for identifying hazards and selecting safety controls is available
throughout this document (see especially; Specific Hazards and Laboratory Equipment).

Contact EHS for guidance.

Engineering Controls

Engineering controls are safety controls which are built into the area or system containing the hazard.
Engineering controls often take the form of a physical barrier between the worker and the hazard or
increased ventilation which remove the hazard from the breathing zone of workers.

For more information see Fume Hoods and Laboratory Ventilation

General Laboratory Ventilation

Laboratory spaces should be negatively pressured relative to adjacent public spaces, such as hallways.
This is to keep airborne chemicals and pathogens from leaving the laboratory environment and
contaminating shared spaces. If you suspect that airborne chemicals or pathogens may be escaping your
laboratory, contact EHS.

Ideally, negative pressure is achieved solely by general room supply and return air. In older spaces, a
chemical hood may serve as the exhaust air for the laboratory. In this latter case, the laboratory may
become positively pressured to adjacent spaces when the hood is shut off. If you see no return air ducts
in your lab space this is likely the case and your hood should remain on whenever occupied or when
experiments are underway.

Laboratory Chemical Hoods

All laboratories must provide an environment that is safe from fumes, vapors, dusts, and aerosolized
microbes, carcinogens and radioactive materials that may be generated during an experiment. The
purpose of any laboratory chemical hood (“fume hood”) is to capture the hazardous airborne material in
an air stream of sufficient velocity to exhaust it safely out of the laboratory.

The chemical hood's face velocity, turbulence, and the worker movements are all important in
preventing hazardous airborne material from reaching the breathing zone of the user. The face velocity
is the linear air velocity at the opening or sash of the hood. The face velocity is affected by turbulence
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generated by the user at the opening, equipment and supplies inside the hood, drafts from doors, lab
pressure differential, windows, and air vents in the laboratory - even people walking by the fume hood
while it is operating. All of these factors must be managed.

The average face velocity of the fume hood with the sash positioned at the sash stop or at a height of
12-18” must be within the range of 80 to 120 ft/min.

More specifically:

a. 80-100 for nuisance dust, noxious odors and low toxic materials.
b. 100-120 for perchloric acid, carcinogens and high toxic materials.

Proper Use.

Fume hoods should be kept closed to the smallest sash opening that still allows for adequate ventilation.
The sash should be kept closed except when moving materials in or out of the fume hood. To properly
use a fume hood:

a. open the fume hood sash to its widest extent to place equipment or chemicals;

b. close the fume hood sash to within twelve to fourteen inches of the base to allow placement of
arms for manipulation of materials; or

c. close fume hood sash to the base, slide horizontal sash to protect your face and body while
allowing placement of arms for manipulation of materials.

d. The bottom baffle should be open to exhaust heavier than air vapors that tend to settle and the
top baffle should be open to exhaust lighter than air vapors that tend to rise. For most general
laboratory fume hoods, both baffles should be open. Keep the openings free of obstruction by
apparatus or containers.

Do not work in a non-operating fume hood.

f. Keep all apparatus at least six inches back from the face of the hood. Placing a stripe on the
bench surface is a good reminder.

g. Do not store chemicals or equipment in a fume hood.

h. Clean up any chemical spills in a fume hood when they occur.

i. Do not put your head in the hood when contaminants are being generated.

j. Do not place electrical receptacles or other spark sources inside the hood when flammable
liquids or gases are present. Permanent electrical receptacles should not be placed in the hood.

k. Use an appropriate barricade if there is potential for an explosion or eruption.

|.  Observe static pressure gauges, velocity monitors or other operator indicators to insure that the
exhaust system is properly working. In case of failure, notify your department head.

Testing and Maintenance.

Fume hoods are tested annually by EHS. Results are posted on the fume hood as well as reported to the
department head. The velocity is measured at the center of square foot sections on the face of the sash
with the sash open to its full extent or to the stops, if present. In addition, smoke is used to ensure that
the entire face of the fume hood is exhausting out and not into the laboratory.

When Facilities repair personnel are called:
a. Do not operate a fume hood when it is being serviced;
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b. Remove any chemicals or equipment from the fume hood before maintenance personnel
perform servicing;

c. Wash down the interior of the fume hood with soap and water before maintenance personnel
work inside the fume hood.

d. Maintenance personnel will put on personal protective equipment such as coveralls, goggles,
gloves, and respirators when servicing your fume hood; and

e. When maintenance personnel are working on the roof, you may be required to discontinue
fume hood operations. If you are requested to do so, do not operate fume hoods.

Biosafety Cabinets

Biological Safety Cabinets (BSC) are special hoods equipped with High Efficiency Particulate Air (HEPA)
filter systems and designed to protect personnel and the environment from biohazardous material and
protect the product from contamination.

Class | - a ventilated cabinet for personal and environmental protection, with non-recirculated airflow
away from the operator. This class operates similar to a fume hood, except it may or may not be
connected to an exhaust duct system. May be used for work with materials requiring biosafety level 1, 2
or 3 (BSL-1, 2, or 3) containment. Protects the user and environment but not the product.

Class Il - a ventilated cabinet with an inward HEPA filtered airflow that protects the user, environment
and product. May be used for work with materials requiring BSL-1, 2, or 3 biosafety containment.

Class Il - a totally enclosed, ventilated cabinet of gas-tight construction. Operations in the cabinet are
completed through attached rubber gloves. The cabinet is kept under slightly negative air pressure.
Supply air is HEPA filtered and exhaust is double HEPA filtered or a combination of HEPA filter and
incineration. May be used for work with materials requiring BSL-4 biosafety containment.

Proper Use.

a. Avoid the use of flammable gases or solvents in BSCs. Care must be taken to ensure against the
concentration of flammable or explosive gases or vapors.

b. Do not use open flames in BSCs.
Ultraviolet (UV) lamps are frequently used in BSCs for supplementary decontamination of the
work area. Use of UV lamps may help maintain disinfection, but should not be relied on for the
sole disinfection of the work area. Thorough surface decontamination with an appropriate
disinfectant is required. The UV light must be off when working in the BSC. The window sash
must be completely closed when the UV light is on.

d. BSCs must be tested and certified annually, after maintenance is performed, or after the unit is

moved. EHS does not provide certification testing for BSCs, but can provide contact information

for commercial certification companies in the area.

Thoroughly understand procedures and equipment required before beginning work.

Arrange for minimal disruptions in the work area while in use.

Turn off the UV lamp when the using the cabinet.

Ensure that the sash is set at its lowest position for work; this is usually marked on the sash

frame.

Turn on BSC light and blower.

j. Check the air grills for obstruction and check pressure gauge.

S@ o0
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k. Wash hands and arms thoroughly with germicidal soap before working in the BSC.

|.  Wear proper personal protective equipment including a long sleeved laboratory coat with knit
cuffs and over-the-cuff gloves, eye protection and respiratory protection, if appropriate.

m. Wipe down all interior surfaces of the BSC with 70% ethanol or other suitable disinfectant and

allow to dry.

Load only materials required for the procedure into the BSC. Do not overload the cabinet.

Do not obstruct the front, side or rear air return grills.

Do not place large objects close together.

After loading the BSC, allow several minutes to purge airborne contaminants from the work

£ T O 5

area.

r. Keep all materials at least four inches inside the sash and perform all operations as far to the
rear of the work area as possible.

s. Keep clean and contaminated materials segregated. Arrange materials to minimize the
movement of contaminated materials into clean areas. Keep all discarded contaminated
material to the rear of the cabinet.

t. Avoid moving materials or arms through the front access during use. Avoid techniques or
procedures that disrupt the airflow patterns of the BSC.

u. For spill response procedures, see Biological Spill/Release

Laminar Flow Hood or Clean Bench

A laminar flow hood or “clean bench” is for product protection only. Do not use for work with biohazard
materials, volatile chemicals, toxic materials, or radioisotopes. The flow of air is towards the operator
and the velocity of air movement can aerosolize materials on the unit surface, which presents a greater
inhalation potential than work on a lab bench. Learn to distinguish the difference between this and a
biosafety cabinet or chemical lab hood (fume hood).

Local Ventilation

There are myriad other ways to provide localized ventilation. These devices either capture the airborne
hazard at the source of generation or they provide air movement away from the operator’s breathing
zone. Some examples include: snorkels, canopies, vacuum systems, gas scavengers, downdraft tables,
glove boxes, anaerobic chambers, and more.

EHS does not provide standardized guidance on these devices due to their variety. For testing, please
contact EHS.

Gas Cabinets

Gas cabinets are required for compressed gas cylinders or containers housing poison or pyrophoric
gases. Interlocks, security measures, alarms, and ventilation of these unit and/or related laboratory are
required. In some cases, the requirements may be met by housing the cylinder within an approved
chemical lab hood (fume hood) if administrative controls are employed and documented to address
power failures that compromise controls. Contact EHS for additional guidance prior to purchasing gases
that require containment.

Machine Guarding
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When machinery is present in labs, the moving parts present a physical hazard that may be easily
overlooked in a setting possibly laden with other types of hazards (chemical, biological, radiation, etc.).
Machinery related injuries can be very severe and range from cuts to crushed hands and severed fingers
or worse. For this reason, safeguards are required at all points on a machine that present a physical
hazard. These include:

a. The point of operation — where the machinery performs work on the material, such as cutting,
shaping, or boring.

b. Power transmission apparatus — all components of the mechanical system which transmit
energy to the part of the machine performing the work, such as flywheels, pulleys, belts,
connecting rods, etc.

c. Other moving parts — all parts of the machine which move while the machine is working, such as
reciprocating, rotating, and transverse moving parts, as well as feed mechanisms and auxiliary
parts of the machine.

The safeguards against these mechanical hazards must meet the general requirements, but can take
many forms:

a. Prevent contact: The safeguard must prevent hands, arms, and any other part of a worker's
body from making contact with dangerous moving parts.

b. Secure: Workers should not be able to easily remove or tamper with the safeguard, because a
safeguard that can easily be made ineffective is no safeguard at all.

c. Protect from falling objects: The safeguard should ensure that no objects can fall into moving
parts. A small tool which is dropped into a cycling machine could easily become a projectile that
could strike and injure someone.

d. Create no new hazards: A safeguard defeats its own purpose if it creates a hazard of its own
such as a shear point, a jagged edge, or an unfinished surface which can cause a laceration.

e. Create no interference: Any safeguard which impedes a worker from performing the job quickly
and comfortably might soon be overridden or disregarded. Proper safeguarding can actually
enhance efficiency since it can relieve the worker's apprehensions about injury.

This section has been largely adapted from OSHA’s Machine Safeguards. See that manual for more
information.

Personal Protective Equipment

Personal protective equipment (PPE) is the last line of defense between an individual and exposure to
hazardous substances. For this reason do not rely solely upon PPE for protection from hazardous
substances, but rather as a failsafe should administrative and engineering controls fail.

The minimum required attire when entering a laboratory is closed toe shoes and long pants/skirt. To
perform work in an active wet laboratory, the additional attire of a lab coat, gloves, and safety glasses
(or goggles as applicable) is required. This is the baseline level of PPE, however this level of attire may be
adjusted to more or less protective clothing after performing a hazard assessment. This will likely be
necessary for non-wet laboratories. Support operations for laboratories such as machine shops, glass
shops, or other work areas should be considered when assessing department and college level PPE
policies and requirements.
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The hazard assessment will inform the selection of PPE based on the hazards associated with the
processes and materials present. For example, when a process creates a splash risk, eye protection is
necessary.

Eye protection

State law requires that every student and teacher participating in vocational, technical or industrial arts
shops or laboratories must wear eye protective devices suitable to protect against the hazard.
Therefore, eye protection is required in chemical, physical, or microbiological teaching and research
laboratories where aerosols, splashes, sparks, dust, molten metals, injurious gases/vapors, projectiles or
flying debris may be created that present an eye injury hazard. ANSI Z87.1 compliant eye protection is
recommended.

e Use non-vented or protected-vent goggles for protection from aerosolized hazardous
substances or minimal liquid splashes.

e Use aface shield in conjunction with eye protection when splashes to the face are possible and
for protection against flying debris and contaminants to the face. Face shields come in a variety
of styles, including disposable. Face shields alone are not adequate for eye protection.

e Use impact rated safety glasses with side protection or goggles when there is potential for flying
debris, projectiles or damaging airborne particles. Consider the possibility of exploding
vessels/glassware, centrifuge failures, and violent reactions (expect the unexpected).

e Use UV protective eyewear when UV lights are used for disinfection or other activities. Even
when hood barriers are equipped with UV filtration and/or interlock protection, UV protective
eye wear is recommended.

e Use appropriately filtered goggles for work with open beam lasers. Consult the Laser Safety
Manual for additional information.

o Use afiltered shielded mask for arc welding or cutting for protection against radiant energy.

Use shielding and face/eye protection when using saws, grinders, mechanical sanding, drilling and other
operations that can generate aerosols or flying debris.

Gloves

Proper gloves must be worn when working with organic solvents, corrosives, toxic materials, allergens,
or pathogenic organisms. Glove type should be selected based on the hazards present. Different glove
materials provide different breakthrough times for different chemicals. Specific glove material
recommendations may often be found in the PPE section of a SDS. Note that powdered gloves have
been banned by the FDA.

Inspect reusable gloves before use, wash them before removal, and replace them periodically.
Never re-use disposable gloves.

Select gloves that are the right size/fit to ensure dexterity and safety.

Remove gloves prior to leaving the laboratory.

Wash arms and hands immediately after removing gloves when working with allergens,
carcinogens, pathogenic organisms, corrosive, or toxic chemicals.

Wash exposed skin well before leaving the laboratory.

g. If hands will be immersed in a hazardous liquid, the selection criteria may be different — consult
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the manufacturer.

25
Revised 10/15/2020


http://www.kslegislature.org/li/b2017_18/statute/072_000_0000_chapter/072_052_0000_article/072_052_0007_section/072_052_0007_k/
http://www.k-state.edu/safety/docs/laser_safety_manual.pdf
http://www.k-state.edu/safety/docs/laser_safety_manual.pdf

h. Thermal protection gloves are required when:
1. submersion in cryogenic liquids is possible (protective for short duration only)
2. handling cryogenic systems and compressed gas/liquid piping
3. handling heated systems or vessels
4. transferring materials to/from hot ovens, blast furnaces, crucibles, autoclaves, etc.

Glove Material Application

A synthetic rubber material that offers the highest permeation
Butyl resistance to gas and water vapors. Especially suited for use
with esters and ketones.

A synthetic rubber material that provides excellent tensile
Neoprene strength and heat resistance. Neoprene is compatible with
some acids and caustics. It has moderate abrasion resistance.

A synthetic rubber material that offers chemical and abrasion
resistance, and is a very good general-duty material for gloves.
Nitrile also provides protection from oils, greases, petroleum
products and some acids and caustics.

Nitrile

A synthetic thermoplastic polymer that provides excellent

PVC (polyvinyl : .
(polyviny resistance to most acids, fats and petroleum hydrocarbons.

chloride . .

) Good abrasion resistance.

PYA™ A water-soluble synthetic material that is highly impermeable
. to gases. Excellent chemical resistance to aromatic and

(polyvinyl . . .

alcohol) chlorinated solvents. This glove cannot be used in water or

water-based solutions.

A fluoroelastomer material that provides exceptional chemical
Viton® resistance to chlorinated and aromatic solvents. Viton is very
flexible, but has minimal resistance to cuts and abrasions.

A lightweight, flexible laminated material that resists
permeation from a wide range of toxic and hazardous
chemicals. It offers the highest level of overall chemical
resistance, but has virtually no cut resistance.

SilverShield®

Table 1 - From Grainger Chemical Protective Gloves Quick Tips #191

Clothing

Required laboratory attire includes long pants or skirts that cover the arms and legs entirely and closed-
toe shoes. Avoid loose sleeves or dangling articles of clothing or adornment.

Laboratory coats, coveralls, and aprons protect the user and their clothing from spills and provide a
layer that can be quickly removed when contaminated. This additional barrier is an important safety
measure and also prevents continued exposures from residual contamination trapped on street
clothing. Laboratory coats come in a variety of styles and can have chemical and/or flame resistant
coatings applied. Laboratory clothing with special material treatment (flame retardants) must be
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laundered in accordance with the manufacturer’s recommendations to maintain protection. Protective
clothing may have service life expirations and/or a shelf life.

Procedures:

a. Use proper clothing and impermeable fabrics (as applicable) to prevent chemical and
pathogenic organism exposures, avoid skin irritations and lessen the possibility of allergic
reactions and sensitization.

b. Remove laboratory coats when leaving the laboratory.

Change laboratory coats immediately upon noticeable contamination.

d. Wear impermeable or liquid resistant aprons and/or coveralls when splashes of hazardous
chemicals onto the body are possible.

e. When working with highly flammable materials, use flame retardant clothing or lab coat.
Consider the flammability of clothing worn under flame retardant lab coats (cotton and natural
fibers and flame resistance clothing is preferred to highly ignitable materials that melt onto the
skin easier).

f.  Avoid washing lab coats at home. Contact EHS for information on lab coat rental and laundering
service providers.

Additional PPE may be required or specified depending on the nature of the activity, work setting and
related regulations or standards.

Respiratory Protection Program

Respiratory protection may be required to prevent exposure to airborne contaminants when
engineering controls (e.g., biological safety cabinets, fume hoods, laboratory ventilation, localized
exhaust) prove inadequate. The KSU Respiratory Protection Program (RPP) outlines the institutional
requirements for respiratory protection. A hazard assessment, medical exam, fit test, training and
enrollment in the RPP are required before using a respirator. Following the procedures outlined in the
RPP will minimize exposure to airborne concentrations of hazardous substances and infectious agents.
Persons required to use respiratory protection, including filtering face piece respirators (dust masks), in
the execution of their KSU job duties are required to be enrolled in this program through KSU
Environmental Health and Safety. For more information see the Respiratory Protection Program.

Fire Safety

Laboratories often contain flammable liquids and many laboratory procedures involve heat. Some
chemical reactions themselves generate heat. Due to this obvious hazard, the following guidelines are of
utmost importance:

a. Interior connecting doors between laboratories should be unobstructed and unlocked (for exit)
at all times.

b. Faculty and staff should be familiar with the location and use of emergency fire equipment. This
includes the location of fire extinguishers, fire alarm pull stations, first aid supplies, and
emergency showers. It is recommended that each department develop a list of emergency
equipment and its location.
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c. Environmental Health and Safety (EHS) is responsible for maintaining and checking fire alarm
systems, smoke alarms, fire extinguishers and other fire suppression systems on the KSU main
campus.

d. All employees should be trained how to use a fire extinguisher. Fire extinguisher demonstration
and training is provided by EHS, to register for training either sign up through HRIS self-
service or send an email to learning-develop-hr@k-state.edu. When sending an email, please
include your name, employee ID and the course title.

e. Faculty should acquaint students in classrooms of the locations of emergency equipment,
emergency exits and general evacuation or areas to await assistance for those unable to
evacuate.

f. Inthe event of a fire, pull the fire alarm as you leave the area and call 911 to report the location
of the fire. In the event of a fire alarm, all persons must proceed to the nearest exit for
evacuation. Instructors should announce the location of the nearest exit at the beginning of the
class each semester. All evacuees should meet in a location away from the building and out of
the way of the emergency vehicles. All efforts should be made to aid physically disabled
individuals to a safe location and to advise emergency rescue personnel.

Electrical Safety

Experimental setups often involve the use of several electrically powered instruments simultaneously. In
order to reduce the risk of equipment and laboratory damage and personal harm, observe the following
guidelines:

a. All electrical equipment and services must be grounded.

b. All electrical cords which are frayed or deteriorated must be replaced.

Electrical cords and instrument cables must not be located near potential heat sources, in
locations where they may be subjected to wear by friction, or where they may present a shock
or fire hazard.

d. Equipment electrical cords and extension cords must not be placed above ceiling tiles, through
doorways or walls, or located where they will present a tripping hazard.

e. Extension cords may only be used for temporary conditions. They must not be used in place of
permanent wiring. If extension cords are used, be sure the cord rating is adequate for usage and
is a grounded type.

f. Electrical outlets within 6 feet of a water source should be GFCI.

Housekeeping

Laboratories should always be kept clean and organized. This helps prevent accidents, such as knocking
items off of counter tops, misplacing items, spills, and additionally allows for work surfaces to be easily
cleaned, disinfected, or decontaminated. Hazards such as spills are easier to identify on clean surfaces,
free of clutter. Hazardous items are less likely to be misplaced. Regulatory inspectors and visitors such as
funding entities and accrediting teams have positive impressions of laboratories that are tidy, clean,
well-organized and adequately labeled. Recommended guidelines:

a. Keep work area and work surfaces clean and uncluttered (including hoods and glove boxes).
b. Clean up work area upon completion of a procedure and/or the end of each day.
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Gas, air, and vacuum services should be turned off at the bench service valve when services are
not in use.

Clean up all spills and leaks promptly. Maintain well stocked spill kits. Spill kits should contain
materials appropriate to the nature of the work and chemicals used.

Do not use damaged glassware. Broken glassware should be discarded in closed boxes marked
“broken glass”, not in the regular trash receptacles. Refer to the Biohazardous/Medical Waste
Management and Sharps Procedures document for additional procedures for glassware
disposal.

Used needles and syringes, razor blades, Pasteur pipettes and other “sharps” that are NOT
contaminated with biohazardous materials should be placed in a puncture-resistant container
labeled:

“Sharps” or “Sharps Waste”,
Non-Hazardous or Non-Medical, and
Do Not Recycle.

Refer to the Biohazardous/Medical Waste Management and Sharps Procedures document for
additional procedures and for information on regulated, contaminated sharps management.
Chemicals and equipment should be clearly and correctly labeled as well as properly stored.
Sink traps and floor drain traps should be kept filled with water at all times to prevent escape of
odors to other building areas.

Adequate, skid proof footstools and stepladders should be used for reaching upper shelves. Do
not stand on chairs or other easily movable objects.

Sanitation

Proper sanitation goes hand-in-hand with good laboratory housekeeping. Applying cosmetics, eating,
drinking, and similar actions increase the risk of contamination. Observe the following guidelines:

@ 0 oo oo

Do not store or consume food or beverages in laboratories or near chemicals.

Do not smoke in laboratories.

Do not apply cosmetics in the lab.

Avoid chewing gum in lab.

Avoid smelling and never taste chemicals.

Oral pipetting or mouth suctioning is a prohibited practice.

Remove gloves and wash hands prior to leaving the laboratory, except in the case of an
emergency. Use a new pair of gloves upon returning to the lab.

Leave lab coats in the laboratory. Place soiled clothing or lab coats in a closable bag or container
when transporting for laundering or proper disposal.

Wash exposed skin of hands and arms thoroughly before leaving the laboratory. Use soap and
warm water and rub hands for at least 20 seconds. Rinse thoroughly with fingers pointing
downward under water stream.

Laboratory Security
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Laboratory security is an integral part of an effective laboratory safety program. Follow these
procedures to ensure a secure working environment:

a. Keep laboratory doors locked when unoccupied.

Keep an accurate record of valuable equipment, chemicals, stocks, cultures, project materials,

growth media, and those items that support project activities.

Notify University Police (2-6412) if materials are missing from the laboratory.

Inspect all packages arriving at the work area.

Do not leave chemicals unattended on loading docks and public access areas.

Report any suspicious material orders (e.g., chemicals organisms). Ensure you match invoices to

orders received in the lab.

g. When research is completed for the day, ensure that chemicals and biological materials have
been properly stored and secured.

h. Ask strangers (someone you do not recognize as a co-worker or support staff) for university
identification. If they are not authorized to enter, ask them to leave or report their presence to
management or University Police.

i. Keep high hazard materials in locked storage units whenever they are not in use. High hazard or
high security materials include:

Radioisotopes

Carcinogens

Select Agents

Controlled substances and other narcotics

Explosives or highly reactive materials

j. Maintain a catalog for receiving, using, and disposing of high hazard materials.
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There are additional requirements and specific regulations for Select Agents.

Minors in the Lab

Minors (18 years or younger) may not work in laboratories unsupervised. Parent or guardian permission
is strongly recommended for minors working in laboratory settings where inherent hazards exist. Work
with (or access to) the following hazards requires documentation of parent/guardian approval:

Radioisotopes

Carcinogens

Select Agents

Controlled substances and other narcotics

Explosives or highly reactive materials

Nanoparticles (where aerosolization is possible)

Class 3-4 lasers

Live animals in the laboratory setting

Infectious materials, human pathogens, zoonotic agents

LN AWNR

Pets and Assistance Animals

Pets are not permitted in academic or research laboratories. Assistance animals may only be permitted
in laboratories following registration as a service animal with the Student Access Center and after EHS
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reviews the laboratory to determine if the animal’s presence presents a hazard or could interfere with
the research activities of others. Additional entities may be consulted by EHS when considering if the
service animal’s safety and welfare is jeopardized. Certain food laboratories and other settings may have
additional restrictions.

See PPM 7840.100 Control of Animals on Kansas State University Property and the Student Access
Center Service Animal webpage.
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Safety Practices by Topic

The safety practices found herein are designed to be implemented along with the general lab safety
practices previously outlined. These specific safety practices are divided by topic for ease of reference
depending on the nature of the hazards present in a given area.

Chemical Safety

Chemical safety at Kansas State University is achieved by chemical hazard identification and control,
careful management of chemicals, and effective hazard communication. To this end, the university
implements a Chemical Hygiene Program and a Hazard Communication Program as outlined in OSHA
federal regulations (29 CFR 1910.1450 and 29 CFR 1910.1200 respectively). While federal OSHA does not
have jurisdiction on campus, these programs are implemented as a means of providing safe laboratory
spaces and practices on campus; to meet the requirements of the Kansas Department of Labor (KDOL);
to fulfill the contractual agreements with federal funding entities; and to meet the expectations of
accrediting bodies.

In addition to these University level programs, each department or laboratory is required to maintain
safety documents specific to their administrative area. The intent is that the Lab Safety Manual along
with these written programs and laboratory level safety documents will provide comprehensive
chemical safety information and meet regulatory requirements.

The sections below provide descriptions of these programs and requirements. Full written versions of
these programs can be found on the EHS website.

Chemical Hygiene Program

The university maintains a Chemical Hygiene Program (CHP) that addresses general requirements for the
institution. This CHP applies to all spaces on Kansas State University campuses that engage in the
laboratory use of hazardous chemicals. It does not apply in laboratory uses of hazardous chemicals
which present no potential for employee exposure.

The following components make up the Chemical Hygiene Plan:

a. General criteria to determine if safety controls are required and which to implement; giving
particular attention to extremely hazardous chemicals (See Hazard Assessment)

b. Standard Operating Procedures for all processes involving hazardous chemicals that take place
in the laboratory

c. Measures to ensure proper and adequate performance of laboratory engineering controls (fume
hoods, glove boxes, biosafety cabinets, etc.)

d. Documentation of employee Training, which must take place upon the employee’s initial
assignment to a work area containing hazardous chemicals prior to assignments involving new
exposure situations.

e. The circumstances under which a certain procedure requires prior approval before being
performed

f. Medical consultation and examinations whenever;

1. Anemployee develops signs or symptoms associated with a hazardous chemical to
which the employee may have been exposed in the laboratory
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2. Environmental monitoring reveals an exposure level above the action level or PEL
3. Achemical spill, leak, explosion or other release takes place which results in a hazardous
exposure
4. When respirator use is necessary to maintain exposure below the TLV. Every effort will
be made by the Department Head to provide the necessary engineering controls (such
as mechanical ventilation) to relieve the need for respirators
g. Designation of individuals responsible for implementing the CHP

Hazard Communication Standard Program

The university maintains a Hazard Communication Standard (HCS) Program as outlined in 29 CFR
1910.1200. This program includes an inventory of every hazardous chemical on campus, proper
chemical labels, collections of Safety Data Sheets with Right-to-Know access, training, and a written
program detailing how each portion of the Hazard Communication Program operates.

To view the university HCSP, see: Hazard Communication Standard

Chemical Inventories

Laboratories are required to maintain an inventory of all hazardous chemicals present in their work area
on EHS Assistant. EHS Assistant is an inventory program provided by EHS for the purpose of maintaining
a centralized record of all chemicals present on campus. The chemical inventory must include:

Full chemical name in English
Storage location

The owner of the chemical
The amount on hand
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This information is for both safety and regulatory purposes. EHS Assistant is pre-loaded with thousands
of chemicals for ease of use. When adding chemicals to your inventory, please carefully search for your
chemical before adding it to the system. CAS numbers are attached to each chemical to avoid confusion
caused by multiple names to identify a single chemical. Use CAS numbers to avoid duplicating entries
into EHS Assistant. In addition, the amount of a chemical included in your inventory only needs to be a

For access to the EHS Assistant program, see our webpage:
http://www.k-state.edu/safety/environmental/

Chemical Labeling

Hazardous chemicals come from manufacturers with labels containing six required fields. These fields
are intended to communicate the identity of the chemical and necessary hazard information. The fields
include:
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Chemical identifier in English
Signal word

Hazard statements

GHS pictograms
Precautionary statements
Company contact information
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Whenever a hazardous chemical is removed
from its primary storage container to a
secondary container for lab work it must be
labelled. This new label must include the full
chemical name in English and the hazards
associate with the substance. Hazard
information may be included in written
language or symbols. If the hazard information
is not written on the secondary container, the
general method of communicating hazard
information on secondary containers must be
written in the laboratory Hazard
Communication Program. A secondary
container is exempt from these requirements
under the following circumstances:

HYDROCHLORIC ACILS

e o O3

Corrosive to metals
Causes severe skin burns and eye damage
May cause respiratory irritation

Do not breathe dust/fume/gas/mist/vapours/spray.

Wash skin thoroughly after handling.

Do not eat, drink or smoke when using this product,

Wear protective gloves/protective clothing/eye protection/face protection.

IF SWALLOWED: rinse mouth. Do NOT induce vomiting.

IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse
skin with water/shower.

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for
breathing.

IF IN EYES: Rinse cautiously with water for several minutes, Remove contact lenses, if
present and easy to do. Continue rinsing. @

IF exposed or if you feel unwell:

Call a POISON CENTER or doctor/physician.

Immediately call a POISON CENTER or doctor/physician.

Specific treatment (see supplemental first aid instructions on this label).

Wash contaminated clothing before reuse.

Store locked up.
Disnose of contents/container to an anoroved waste disbosal plant.

XYZ Chemical Manufacturer, 500 Somewhere Lane, City, State, Country

Telephone Number @

a. You are the one who transferred the chemical into the secondary container and it is in your

exclusive possession, and

b. The chemical will be completely used up within the work shift, and

You do not leave the area.

OSHA’s requirements for manufacturer labels are proscriptive, they must include the required
information. OSHA requirements for laboratories, upon which KSU’s requirements are based, are
competency based. Containers must be labelled with the chemical name and lab workers must know the
hazards associated with each hazardous substance in their workspace. If secondary containers are not
labelled with this information, the laboratory is required to adequately demonstrate that lab workers

know the required information.

Safety Data Sheet Requirements

Safety Data Sheets (SDS) are the simplest place to learn about the hazards associated with a chemical.
Since the UN’s adoption of the Globally Harmonized System of Classification and Labelling of Chemicals
(GHS), SDS have begun to phase out Material Safety Data Sheets (MSDS). The new SDS contain 16
standardized sections. All SDS must contain the following sections, except for sections 12-15 which are

optional:
1. Product identification
2. Hazard identification
3. Chemical composition
4. First-aid measures
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5. Fire-fighting measures

6. Accidental release measures

7. Handling and storage

8. Exposure controls and Personal Protective Equipment
9. Physical and chemical properties
10. Stability and reactivity

11. Toxicological information

12. Ecological information

13. Disposal considerations

14. Transport information

15. Regulatory information

16. Other information

Manufacturers must provide SDS to the consumer (you) on the first shipment of a chemical order and
the order following any changes made to the SDS. SDS are often available on a manufacturer’s website.

A collection of SDS for each chemical present in the workplace must be maintained. This collection of
SDS may be printed in a notebook or be found online provided there are no barriers to employee access
to the information. If the same chemical is purchased from multiple manufacturers, there must be an
SDS for that chemical from each manufacturer in the SDS collection. The SDS should be the most current
version for the product in use or in storage.

Chemical Storage

The primary objective when storing chemicals is to minimize the physical and chemical hazards
associated with certain stock chemicals and with the accidental mixing of chemicals due to fire,
earthquake, accidental breakage, or other laboratory accident. Assessment of these hazards must also
consider the mixing of fugitive vapors from volatile compounds which can lead to destruction of
containment vessels or potentially explosive conditions.

General considerations

The following guidelines are applicable to the storage of all types of chemicals:

a) Chemicals should never be stored directly on the floor.

b) Keep chemicals off of work area countertops when not in immediate use.

c) Do not store chemicals in fume hoods unless required. Crowding within a fume hood results in
decreased hood performance, lead to lab accidents, or may be prohibited by regulation (e.g.,
open volatile containers are prohibited).

d) Label all chemicals with the purchase date to maintain inventory control.

e) Store chemicals inside a closed cabinet or shelf with a lip to avoid accidental breakage.

f) Position shelves to remove tallest container in an upright position. Avoid having to tilt container
to access it.

g) Store flammable liquids in approved flammable-liquid storage cabinets.

h) Store chemicals according to compatible storage groups

i) Do not store food in refrigerators or freezers used for chemical, biological or radioisotope
storage. Refrigerators and freezers must be labeled "NO FOOD — CHEMICALS ONLY" or "NO
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CHEMICALS - FOOD ONLY" depending on the intended purpose of the equipment. Labels are
available from EHS.

Chemical storage groups

There are many systems for segregating chemicals into groups compatible for storage and this is only
one of them. This system is recommended for use across KSU laboratory spaces for its conservative
approach to safety and minimal laboratory expertise required by laboratory personnel to properly
execute this system. The drawback of this system is that several separate chemical storage locations are
required which may not be feasible in some small laboratory spaces. In these instances, other
segregation systems may be used (such as Fisher Scientific’'s ChemAlert color system). Contact EHS for
assistance.

Ten incompatible storage groups are identified in Prudent Practices in the Laboratory: Handling and
Management of Chemical Hazards. |deally, these groups would each be stored in a separate cabinet, but
at a minimum they must be separated by suitable secondary storage containers. In addition to the
categories outlined in Figure 2, check SDSs for storage incompatibilities of specific chemicals. Additional
incompatibilities are listed in Appendix A: Chemical Compatibility List.

T RAG E G R P If space does not allow Storage Groups to be kept in separate
s o o U S cabinets the following scheme can be used with extra care taken to

Store chemicals in separate secondary containment and cabinets provide stable, uncrowded, and carefully monitored conditions.

Compatible Organic Bases

Compatible Pyrophoric &
Water-Reactive Materials

Compatible Inorganic Bases

Compatible Organic Acids

Compatible Oxidizers including
Peroxides

Compatible Inorganic Acids not
including Oxidizers or Combustible

Not Intrinsically Reactive or

O MmMmoANnw>

Flammable or Combustible
*
J Poison Compressed Gases
* Compatible Explosive or other
K highly Unstable Material
L Non-Reactive Flammable and
Combustible, including solvents
% Incompatible with ALL other
X storage groups
*Storage Groups J, K, and X: Consult EHS Department. Storage Group X must be segregated Storage Group B is not compatible
For specific storage, consult manufacturer's MSDS. from all other chemicals. with any other storage group.

Figure 2 — Compatible storage group classification system. In addition to these categories, check manufacturers SDS for
specific storage incompatibilities (From Prudent Practices in the Laboratory, adapted from Stanford University’s ChemTracker
Storage System).
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Some of these storage groups will require special storage conditions in addition to being separated from
other chemicals. For information on pyrophorics, peroxides, and other highly unstable chemicals, see
Specific Hazards.

Chemicals in Storage Group X are highly reactive, highly toxic, or some combination of the two and
should be stored by themselves instead of collected in a group. Some examples include picric acid,
phosphorous, sodium azide (not in solution), and sodium hydrogen sulfide.

Flammable Liquids

Flammable liquid storage is regulated by volume and the flashpoint of the chemicals. These chemicals
should be stored in a flammables cabinet, or an explosion-proof or flammable-safe refrigerator at all
times. No more than 5 gallons per laboratory of flammable chemicals may be stored outside of a cabinet
at one time. Flammables storage cabinets must meet International Fire Code standards, including:

Made of flame resistant material

Labelled: FLAMMABLE — KEEP FIRE AWAY

Well fitted, self-closing doors equipped with three-point latch

Bottom of cabinet shall be liquid tight to a height of at least two inches
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Radioactive Materials

Containers of radioactive material shall have a firmly affixed durable, clearly visible label bearing the
radiation symbol and the words CAUTION (or DANGER) RADIOACTIVE MATERIAL. Labels on storage
containers shall also state the quantities and kinds of radioactive materials and date of measurement.
Radioactive material should be stored in a locked container within a locked room. Reasonable
protection shall be provided against loss or leakage by the effects of fire or water.

Equipment used with radioactive materials such as glassware shall be kept separate from other
equipment. Once used with radioisotopes, the equipment shall not be used for other work or shall not
be sent for repair or glass washing area until demonstrated to be free of contamination. A storage
cabinet marked with an official radiation symbol must be provided for glassware and tools used in
radioisotope work.

Compressed Gases

Each tank must be properly and permanently identified when received. Never accept a cylinder on
which the name of the contents is illegible. Do not rely on color codes for tank identification. Cylinder
labels and/or marking must spell out the content name. Store cylinders with the content label readily
visible. Use appropriate regulators and do not attempt to modify or change cylinder valves or regulators.

Only those gas cylinders in immediate use shall be located in a laboratory. Replacement cylinders and
empty cylinders shall be stored in a designated area, preferably outside the building. Do not store
cylinders in hallways. Transport cylinders using a proper dolly with cylinder securing apparatuses. Tightly
secure threaded caps prior to moving cylinders.

All compressed gas cylinders must be secured with a chain, clamp, or strap at all times when in use,
storage, or transport. Three points of contact should be made with the sides of the cylinder at all times
whether in transit, storage, or use. When not in use or while in transit, regulators shall be removed and
valve protection caps put in place.

37
Revised 10/15/2020



Nz
, S

Figure 3 - example of proper three points of contact while storing gas cylinders

Use all of the contents of a cylinder whenever possible. Even though the cylinder may seem empty,
continue to use recommended handling procedures for compressed gas cylinders. Return the empty
cylinder to the manufacturer, if possible. Cylinders that cannot be returned and are empty or are no
longer wanted are handled through the hazardous waste program.

See Pressure Vessels.

Peroxide Forming Chemicals

Peroxide forming chemicals have the potential to create for peroxide containing crystals under normal
storage conditions. These crystals are highly reactive and may explode upon ignition by mechanical
forces such as unscrewing the lid of the container. To avoid this situation, follow these guidelines:

a.

e.

All laboratories working with peroxide forming chemicals (PFC) must maintain an inventory
control program for PFC to ensure these chemicals are removed from inventory as indicated,
examined for signs of potential peroxides, and/or tested for peroxides.

Order only quantities necessary to complete an experiment and that will be used up within six
months or less.

Purchase PFCs with added peroxide formation inhibitor, whenever possible.

PFCs must be appropriately labelled, including the date opened and expiration date as according
to manufacturer. Expired chemicals must be promptly disposed of by EHS as hazardous waste.
Document on label the dates of peroxide testing and additions of inhibitors.

See Peroxide Forming Chemicals

Controlled Substances

Certain research activities require the use of controlled substances. Controlled substances are drugs and

other substances regulated under the Controlled Substances Act to avoid illicit uses. These substances
are identified in the schedules contained in the Controlled Substances Inventory List published by the
U.S. Drug Enforcement Administration (DEA). Prior to purchasing or conducting research with controlled

substances, University employees must register with the DEA and adhere to applicable Kansas Board of
Pharmacy requirements. Employees with approved registrations (license) must comply with all related
federal and state laws and regulations in accordance with Title 21, Code of Federal Regulations (CFR),
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Part 1300-1308 and the Kansas Statutes Annotated (KSA) 65-4101 through 4165; including controlled
substances:

e conditions of license

e use and management

e documented disposal

e storage and inventory control

e inventory physical security requirements
e reporting and record keeping

This policy does not apply to controlled substances dispensed by a practitioner to a patient in the course
of professional practice as authorized by his/her license. Clinical teaching activities must also comply
with DEA and state regulations.

For further information on disposal see:
Use and Disposal of Controlled Substances Used for Research

Specially Regulated Materials
RESERVE

Shipping and Importation
RESERVE

Chemical Hazard Training

Training on the university Hazard Communication Standard Program is offered by EHS. This training
includes general information, which, combined with laboratory or procedure specific training offered by
Pls or other informed individuals will meet the following requirements:

a. Methods and observations to detect the presence or release of a hazardous chemical in the
workplace

b. The hazards associated with the chemicals present in the workplace
The measures an employee can take to protect themselves from those hazards

d. The details of the HCS Program including how employees can obtain, read, and understand the
relevant SDS

e. SOPs for all processes involving hazardous chemicals that take place in the laboratory

Biological Safety

Several groups oversee various aspects of biological safety on campus. These include IACUC, IBC, IRE,
and others which may be found on the University Research Compliance Office website. Depending on
the nature of your work you may need to register with the appropriate entity. All research and teaching
activities involving microbiological agents, recombinant or synthetic nucleic acid molecules or toxins of

biological origin must be registered with the Institutional Biosafety Committee (IBC) prior to project
initiation. The IBC is responsible for ensuring that research conducted at KSU is in compliance with
applicable regulations and guidelines, including the NIH Guidelines for Research Involving Recombinant
or Synthetic Nucleic Acid Molecules (NIH Guidelines), the Biosafety in Microbiological and Biomedical
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