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1.0

INTRODUCTION
The Environmental Health & Safety (EHS) Office and Office of Research Integrity (ORI) at
Ball State University (BSU) jointly seek to promote and maintain a safe and healthful
experience by ensuring the highest level of environmental health and safety and
research integrity services for faculty, staff, students, and visitors. In order to provide a
working environment that is free of recognizable hazards, as well as to expand research
capabilities, EHS and ORI cooperatively conduct or oversee laboratory inspections to
help safeguard the quality of BSU’s laboratory programs, as well as ensure the overall
health and safety of individuals working in those laboratories. Routine laboratory
inspections are performed by the ORI, particularly of research and science education
laboratory spaces. These inspections may result in referrals or advisories to the EHS
Office by ORI to further assess or correct laboratory physical or operational features
and to ensure compliance with applicable regulatory standards or BSU policies.

2.0

SCOPE AND APPLICABILITY
The BSU Laboratory Inspection Program applies to faculty, researchers, staff,
students, and visitors working in laboratories with hazardous chemicals or
biologicals. Its primary purpose is to ensure that trained laboratory personnel and
students follow the guidelines in the University Chemical Hygiene Plan (CHP) and
Biological Safety Manual (BSM)--as well as other written BSU laboratory safety and
management programs. The program seeks to achieve the following five (5) goals:
1. Ensure that all laboratory activities are conducted in a manner that minimizes individual
exposure to hazardous chemicals, biological agents, or physical hazards;
2. Maintain laboratory facilities and equipment in a safe and compliant operating
condition;
3. Provide a safe and secure working environment for all individuals;
4. Develop a “safety culture” amongst all laboratory participants; and,
5. Make laboratory safety an integral component of the educational process at BSU.

3.0

PROGRAM DESCRIPTION & RESPONSIBILITIES
The following items are addressed by this program:
1. Routine inspections of research and science education laboratories may be
conducted by ORI or EHS to ensure compliance with federal and state laws and
regulations, association guidelines, and the University’s policies and procedures. The
ORI will copy the EHS on inspection reports and advise the EHS whenever assistance is
advisable in the performance of such inspections or in the correction of physical or
operational inadequacies. The EHS Office will directly perform inspections of other
laboratory activities including science teaching, art, architecture, and technology
laboratories, studios, workshops, or similar operations.
2. Normally, the laboratory's Principal Investigator (PI), lab manager, or supervisor
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3.

4.

4.

5.

4.0

will be contacted by ORI or EHS in advance of inspections. However,
unannounced inspections may also be performed.
A copy of the inspection report will be sent to the laboratory principal
investigator, manager, or supervisor within seven business days or other contact
made with the laboratory. The principal investigator or supervisor must take the
necessary corrective action and respond to ORI and/or EHS within 21 days of
receipt of the inspection report.
Laboratories identified with unsafe conditions will be re-inspected by ORI and/or
EHS. Re-inspections may be either announced or unannounced. If progress is
unsatisfactory, a second inspection report or written directive will be sent to the
principal investigator or supervisor, as well as the department chair or school
director.
Nothing will prevent the EHS Office from taking any immediate or interim
measures to address serious health or safety hazards, or conditions that create a
significant violation of regulatory standards, which may be observed during any
inspection, or otherwise come to their attention.
Failure to take appropriate corrective action or otherwise satisfactorily respond to
the noted deficiencies shall constitute a violation of the University’s Health and
Safety Policy and may result in disciplinary measures in accordance with the
University Laws and By-Laws, General Rules of Conduct for All University Employees,
applicable collective bargaining agreements, and the Ball State University Student
Code. [NEED TO REVIEW AND REVISE/EDIT this paragraph]

FUNDAMENTAL LABORATORY INSPECTION REQUIREMENTS
The majority of the referenced materials in the following discussion of fundamental laboratory
requirements (prerequisites) are available on the BSU EHS website under Laboratory Safety, and
more particularly, at Laboratory Inspection References:
4.1

ChemTracker Registration and Use
• Each laboratory is required to participate in the BioRAFT ChemTracker 5
chemical inventory and laboratory safety system.
 Each PI, and their laboratory spaces (rooms) have been
entered into ChemTracker. You may access the BioRAFT
ChemTracker 5 platform at www.bsu.bioraft.com
using your standard BSU user name and password.
• Each PI (often the lab manager, technician, or equipment
manager) must have registered his Laboratory in the BioRAFT ChemTracker
system.
 The ChemTracker PI Quick Start Guide explains the online laboratory
registration process in the ChemTracker system.
• The basic laboratory space information, and chemical inventory (if previously
entered in ChemTracker) for each PI and their respective BSU Laboratory and
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4.2

Chemical Hygiene Plan (CHP)
•



•

4.3

Spaces (lab rooms) should already be available in ChemTracker.
Contact your department’s laboratory manager, technician, or equipment
manager if you have any difficulties or questions regarding ChemTracker.
Following the PI Laboratory registration, if the chemical inventory (and any
biologicals) for each of the PI’s Spaces is not already present and accurate, the
inventory must be added or corrected.
The ChemTracker system will be used for direct communication by the EHS
and/or Vice Provost in the future for matters related to laboratory safety,
security, and research integrity.

Each laboratory where OSHA hazardous chemicals are stored
or used is required to have an up-to-date copy of the Chemical
Hygiene Plan readily available in the laboratory space.
The CHP is an OSHA-required Plan encompassing all aspects of
laboratory and chemical safety at BSU. It is an OSHA-required
document for all laboratories.
Hard or electronic copies of the document are acceptable.
Electronic copies must be kept on a computer that is readily
accessible to all personnel.

Biological Safety Manual (BSM)
•

•




•


Each laboratory where biological agents are stored or used is required to
have an up-to-date copy of the Biological Safety Manual readily available in
the laboratory space.
Hard or electronic copies of the document are acceptable.
Electronic copies must be kept on a computer that is readily
accessible to all personnel.
All laboratories must register their biological agents or
recombinant DNA activities using the registration form
included in the BSM. The Risk Group (RG) in which organisms
are assigned appear in the BSM appendices, or may be
determined using the American Biological Safety Association
Risk Group Database. A National Institutes of Health (NIH) Listing
is also available on the EHS webpage.
All laboratories utilizing Risk Group 2 organisms must complete a Risk
Assessment and prepare and maintain a Lab-specific Biosafety Manual. A
fillable form is available in the BSM.
The Ball State University IBC Registration Form should be used to register all RG2,
RG2+, or RG3 organisms in laboratories or other NIH regulated activities
(recombinant DNA or synthetic nucleic acid activities).
All RG1 organisms present in laboratories should be reported using the BSL1

Page 5 of 31

Inventory Form.
4.4

Safety Data Sheets
• Each laboratory space must maintain an up-to-date inventory of
all hazardous chemicals in the laboratory.
 Each lab is required to have a Safety Data Sheet (SDS) for every
hazardous chemical in the lab.
• Hard copies or electronic documents are acceptable. Electronic
safety data sheets must be kept on a computer that is readily
accessible to all researchers, lab personnel, and students.

SDSs may be accessed for downloading through ChemTracker.

All lab personnel and students must be familiar with the format and
content of SDSs. Refer to an OSHA Brief entitled Hazard Communication
Standard: Safety Data Sheets.

4.5

Pathogen Safety Data Sheets
• Each lab is required to maintain a Pathogen Safety Data
Sheet (PSDS), or similar information, for every potential
pathogenic organism in the laboratory.
• Hard copies or electronic documents are acceptable.
Electronic safety data sheets must be kept on a computer
that is readily accessible to all researchers. These may be
included in the Lab-specific Biosafety Plan or Risk
Assessment.

4.6

Laboratory Hazard Door Signs
•

•

•

A BSU Laboratory Door Sign pdf-fillable template may be downloaded
using this hyperlink and must be completed and present
on the outside door of each laboratory space including
prep and stock rooms.
The Laboratory Door Sign is to be accurately completed,
printed on a color printer, and inserted into the provided
clear door sign holder on the lab door. The Lab Safety
Door Sign Instructions will assist in this.
The signs must be up-to date with hazards presented,
necessary PPE for entry, current laboratory contacts, and
emergency phone numbers.
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4.7

5.0

Laboratory Safety Training
• All BSU faculty, researchers, staff, and students are
required to satisfactorily complete the online
Fundamentals of Laboratory Safety course from the
Safety Training Consortium as appended by BSUspecific modules.

All BSU PIs are also required to satisfactorily complete
the online PI Responsibilities course.

These training courses, or an available refresher
course, must be completed triennially.

The online training courses may be accessed through
the following Blackboard link: [Note: This link will
change!]

A certificate will be issued following satisfactory completion of the course(s)
and achieving passing scores on the quizzes and examinations. Copies of
these certificates should be maintained by the PI for all laboratory personnel
and attending students.

The Safety Training Consortium has many member universities and the
training is transferrable between participating entities.
• Employees or students that fail to maintain the mandatory initial and
refresher training are not authorized to access or work in BSU laboratories.

CHEMICAL MANAGEMENT
5.1

Chemical Compatibility
• Chemicals must be segregated based on hazard class (i.e.,
acids, bases, flammables, oxidizers, toxics, etc.).
• Alphabetical storage commonly does not segregate
incompatible chemicals.
 BSU follows the Stanford University chemical segregation
system. Refer to Chemical Storage Segregation Stanford
• Refer to the Chemical Hygiene Plan, Safety Data Sheets, or
ChemTracker for further information on chemical compatibility and
segregation. ChemTracker often directly relates the recommended storage
group for linked chemicals in the inventory.

5.2

Flammable Storage
• Flammable chemicals should be stored in a rated flammable
storage or explosion-proof cabinet or refrigerator when not
in use.
• No more than 10 gallons of flammable liquids should be
stored outside of a rated flammable storage cabinet.
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•
•
•
•

Storage areas of flammable material must be labeled with a red flammable
diamond sticker or a sign saying “Flammable Storage.”
Flammables must not be stored near electrical outlets, vacuum
pumps or any other potential ignition sources.
Flammable liquids stored in rated flammable storage cabinets
shall not exceed 55 gallons, unless approved by EHS.
Flammable liquids must be stored separately from strong
oxidizers, corrosives and other incompatible materials.

5.3

Corrosive Storage
• Corrosive liquids must be stored below eye level.
• Acids must be stored separately from bases.
• Corrosives should be stored in a corrosive storage cabinet
and kept away from incompatible materials.
• Glacial acetic acid, formic acid and other organic, flammable
acids must be stored with the flammable chemicals. Protect
acetic acid from freezing and store above 17ᵒC (63ᵒF).
• Nitric acid is a strong oxidizer and must never be stored with
flammable, organic liquids (e.g. glacial acetic acid) or organic
solids (e.g. wood). Ideally nitric acid should be stored in its own designated cabinet.
At the very least, it should be stored in a plastic secondary containment bin with
other inorganic, compatible acids.
• Perchloric acid should ideally be stored in a separate
corrosive storage cabinet away from organic materials. It
must not be stored on wooden shelves, or with paper shelf
liners. At a minimum, perchloric acid shall be stored in a
separate plastic secondary containment bin with other
inorganic, compatible acids.

Any laboratory with Hydrofluoric acid, must have a Calgonate or similar
first-aid kit readily available in the lab space in event of contact with HF
acid.

5.4

Peroxide-Forming Chemicals
• Each peroxide-forming chemical must be dated with the
date the bottle is received into the lab and the date the
bottle was first opened.
• Peroxide-forming chemicals must be tested for peroxides
or disposed of after the expiration date. Peroxide test dates must be indicated on the
bottle.

Contact the EHS Office immediately if suspicious containers are found of these
chemicals that are not dated, appear old, or have precipitates in the container or a
film or crystals on the lid or cap – do not move or disturb the container.
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•



•

Containers that are being refilled from larger
stocks (i.e., from a stockroom supply) must be
dated when the container is filled
Diethyl ether, isopropyl ether, 1,4-dioxane,
sodium amide, and tetrahydrofuran (THF) are common peroxide-formers
found at BSU, but there are many others.
More Information on Peroxide-forming Compounds can be found on the
EHS website.

5.5

Chemical Containers and Storage
• Hazardous chemicals are not allowed to be stored near sinks
or floor drains without secondary containment bins.
• Secondary containment bins must be able to contain 110% of
the volume of the largest container should a spill or leak
occur.

Hazardous chemicals should not be
stored above shoulder height to
minimize chances of a spill and
exposure.

Do not store chemicals on the floor.

Containers must be compatible with the
chemicals stored in them

Container caps or lids must be kept
closed at all times--except with actively filling or emptying.

5.6

Chemical (and Biological) Container Labels
• Every chemical in a laboratory, whether hazardous or
not, is required to have a label. You may refer to an OSHA
Brief, entitled Hazard Communication Standard: Labels and
Pictograms, and Laboratory Safety: Labeling and Transfer of
Chemicals for more information beyond the major points
that are presented below.



•


•

Primary (manufacturer) labels must not be defaced or removed and must be
replaced with identical information if missing or illegible.
Labels must be legible, permanently displayed and written in English.
Secondary, or working, containers are those into which chemical products are
transferred from the primary container
The identity of the chemical and appropriate hazard warnings must be shown on
the secondary, or working container, label.
Use of pictograms is the preferred hazard warning method at BSU:
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The NFPA or HMIS hazard warnings systems may instead be used if all in
the lab are trained in their use.

4 – Severe Hazard
3 – Serious Hazard
2 – Moderate Hazard
1 – Slight Hazard

0 – Minimal
Hazard




5.7

Normally, the appropriate pictograms or NFPA/HMIS hazard rating
numbers are available on the product’s SDS.
Boxes containing many small vials may have a label with specific chemical
names and hazard warnings on the outside of the box.
Small containers may be placed in a baggie or a tag employed to display
the required identity and hazards of the chemical.

Particularly Hazardous Substances (PHSs)
• OSHA designates certain chemicals as Particularly Hazardous Substances
including carcinogens, reproductive toxins, and acute toxins. The
preceding link is to a list of such substances compiled by the University of
Iowa. A similar list of such chemicals is available in the BSU Chemical
Hygiene Plan.
 A document, entitled Management of Particularly Hazardous
Substances, was also developed by the EHS Office to assist in
identifying PHSs and aids in their identification using current OSHA
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pictograms and Hazard Statements.
If exposure to PHSs is possible in a laboratory, the authorized
location where that chemical may solely be used must be
demarcated (a fume hood, lab bench, entire lab, etc.), a specific
SOP developed, and specific training for users must be provided
and documented.
 The EHS Office can provide adhesive signs that may be used to
delineate the PHS authorized area(s).
 BSU also requires that the presence and use of biological
hazards of Risk Group 2 (or RG2+) or RG3 in the laboratory space be
identified with the Designated Area sign.



5.8

6.0

Empty Container Management
• Labels on empty containers must be defaced
or removed prior to reuse or disposal.
• Caps on empty chemical containers must be
removed prior to be being discarded.
• Uncontaminated, empty or broken lab
glassware must be discarded into proper, puncture-proof
containers.
• Empty bottles containing acutely hazardous wastes (e.g., osmium
tetroxide, sodium azide, etc.) must be discarded as hazardous
waste through EHS.

WASTE MANAGEMENT
6.1

Laboratory Waste Flow Chart
• A Laboratory waste flow chart is provided in Appendix A to this Laboratory
Inspection Program as a general reference to proper waste management in
Ball State laboratories.

6.2

Laboratory Waste Management Plan
• BSU, under the federal Hazardous Waste Regulations
(RCRA) is registered under Subpart K, the Academic
Laboratories regulations; and, as such, has developed its
own Laboratory Waste Management Plan that must be
followed by all laboratories.
•

A PowerPoint training program, Lab Waste
Management Training is also available for download
and covers the required management of wastes in
laboratory settings.
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6.3

Laboratory Waste Labeling
• All laboratory wastes must be labeled with the completed Lab
Waste Label. These are available through the EHS Office and your
department lab manager(s). Chemical symbols or abbreviations
are not allowed on Lab Waste labels.
• All labels must be legible and prominently displayed on the
container.
• Properly labeled hazardous waste stickers or tags must be
fastened to each waste container from the moment of the first
drop of waste is added.
• All known and suspected hazards presented by the waste material must be
checked or stated.

Hazardous waste containers with more than one chemical must list chemical
contents by percentages. Percentages should equal 100%.
• Refer to the BSU Laboratory Waste Management Plan on the EHS webpage
for proper handling and management of all chemical laboratory wastes.

6.4

Laboratory Waste Container Management
• Hazardous waste containers must be in good condition and
have tight-fitting caps or lids. Corks, parafilm paper and
other non-secure sealants are not allowed. Some
acceptable container types for differing chemicals are
exhibited in the afore-mentioned BSU Laboratory Waste
Management Plan.
• Funnels are not allowed to be present in hazardous waste
containers unless directly adding or removing waste from
the container. The waste containers must be maintained
closed at all other times.
• Lab waste containers must not contain incompatible chemicals.
Questions regarding chemical compatibility should be referred to EHS.
• Eco-funnels, or similar equivalents, with closed lids should be used when
generating wastes that are being continuously generated (e.g. HPLC wastes).
Secondary containment bins that can contain at least 110% of the volume of
the largest waste container are required for hazardous wastes that are
continuously generated.
• The EHS Office should be contacted: 285-2807 or tlrussell@bsu.edu if removal
of any laboratory wastes is needed.
 Refer to the BSU Laboratory Waste Management Plan on the EHS webpage
for proper handling and management of all laboratory wastes – chemical
and biological:
Additional information is available on proper Waste Container
Management and Compatibility on the EHS website.
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6.5

7.0

Laboratory Waste Accumulation
• Laboratories may only accumulate as much as 55
gallons of hazardous waste or 1 quart of acutely
hazardous waste at any one time.
• Incompatible wastes must not be stored next to each
other. Multiple storage locations are permissible to
separate incompatible wastes.
• Secondary containment bins that can contain at least
110% of the volume of the largest container stored are
recommended for the segregation of incompatible
waste containers.
• Lab wastes must be removed when full, or before 6 months from the day
that wastes are first placed into the waste container (or 6 months from the
date it is determined that a container’s contents are to be discarded).
 A brief Chemical Waste Management in Laboratories Checklist for proper
waste management in laboratories is available on the EHS website

COMPRESSED GAS CYLINDERS
•

•
•
•
•
•
•
•


8.0

Every compressed gas cylinder must be secured to a wall
or lab bench with a chain, strap, or cable that can fully
support the weight of the cylinder.
Cylinders must be fastened individually (not ganged) in a
well-ventilated area.
A cylinder cap or regulator valve must be in place at all
times.
Every cylinder must be properly labeled and stored so that the label can
be easily read.
Cylinders valves must be accessible at all times.
Cylinders must be kept away from ignition sources.
Oxygen cylinders must be stored at least 20 feet from flammable gas cylinders or
separated by a firewall at least 5 feet high with a ½ hour fire rating.
Empty and full cylinders must be stored in separate areas.
An OSU Safety Instruction on Gas Cylinder Safety Fact Sheet is available on the
EHS webpage.

CHEMICAL FUME HOODS
8.1

Fume Hood Function
• Fume hoods are inspected and tested semi-annually by EHS for exhaust flow.
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•
•
•

Fume hoods should be providing between 70-130
feet/minute of exhaust flow rates.
Alarms or malfunctions should be reported to the EHS
Office.
EHS initiates work orders through Facilities for all fume
hoods that fail the flow test or have other mechanical
problems.

8.2

Fume Hood Storage
• Storage of chemicals or hazardous waste in fume hoods should be limited.
• Only equipment required for current experiments or demonstrations
should be present in the fume hood.
• Storage of too many chemicals or equipment impedes air flow and reduces
the protection factor to the users.

8.3

Fume Hood Sash Height
• Fume hoods sashes (glass doors) must not be raised more
than the height indicated by the arrow when in use.
• The sash’s glass panels on fume hoods should be aligned
to form a barrier between chemicals and researchers
during active experimentation or observations.

8.4

Fume Hood Operation
• Verify the hood is operating before each use with a tissue, ribbon, or KimWipe.
 Sources of emissions should be at least 6 inches inside the fume hood (beyond the
sash).
 The baffle exhausts at the rear of the hood should not be blocked.
 Minimize turbulence outside the hood during use – foot traffic, door openings, etc.
• Large equipment should be elevated 2 inches off the base to not impede air
exhaust.
Refer to the OSHA Fact Sheet on Chemical Fume Hoods on the EHS Laboratory
Inspection References webpage.
9.0

BIOLOGICAL SAFETY CABINETS (BSCs)
9.1
Biological Safety Cabinet Function
• BSCs are inspected and certified annually.
• Alarms or malfunctions should be reported to
the department and the EHS Office.
• Turn on the BSC 5-15 minutes before starting
work to purge the system.
 Verify that the cabinet blower is on and
functioning properly based upon observance of
Magnehelic gauges and/or digital readouts.
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9.2

Biological Safety Cabinet Features
• To be used for al manipulations of potentially infectious materials or aerosolproducing activities.
 Goal is to minimize turbulence in the cabinet-work slowly, and minimize arm
movements.
• Storage of excessive materials or equipment can disrupt airflow and
contaminant removal.
 Laminar flow hoods serve to protect only your research or biological
materials from contaminants – not you. Class I BSCs protect you and the
environment. Class II and III BSCs also protect your research materials from
contamination.

9.3

Biological Safety Cabinet Operation
• No flammable materials may be used in a BSC.
 Ensure that any UV lights are disengaged prior to
commencing work in the BSC.
 Arrange materials in the BSC in a manner to
ensure good aseptic technique – all workflow
from one side (clean) to the other side (dirty).
 Wipe BSC interior and items placed into the
cabinet with an effective and approved
disinfectant.
 No flammable materials allowed in BSCs!
Refer to the OSHA Fact Sheet on Biosafety Cabinets on the EHS Laboratory Inspection
References webpage.
10.0

PERSONAL PROTECTIVE EQUIPMENT (PPE)
Personal Protective Equipment (PPE) is the final means of protection from potential
laboratory hazards by creating a barrier between personnel or students and those hazards in
the laboratory that could not be adequately controlled through engineering controls (fume
hoods, safety cabinets, etc.) or administrative controls (work practices such as prohibiting
food or beverages in the laboratory).
• Necessary personal protective equipment must be worn at all times.
• The standard BSU laboratory PPE includes splash-proof
googles, lab coat, gloves, leg coverings (preferably loose),
and closed-toe shoes. Departures from this standard must
be justified through a lab-specific hazard assessment.
Additional PPE may be required for certain activities –
handling large quantities of hazardous chemicals,
respiratory exposures, cryogens, etc.
• Flame-resistant lab coats are recommended for work with flammable chemicals.
 Refer to the BSU Laboratory PPE Selection Guide on the EHS Laboratory Inspection
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References webpage in selecting the required PPE by task or activity performed.
11.0

PERSONAL HYGIENE & HOUSEKEEPING
•
•
•


Eating, drinking, applying cosmetics or smoking is not allowed in active lab areas.
Refrigerators used for laboratory purposes are not to be used for food storage.
Microwaves used for laboratory purposes are not to be used to heat food.
Signs prohibiting the use of food and beverages in laboratory refrigerators, freezers,
microwaves, etc., must be posted on those units in visual locations.
• Chemicals must be stored in appropriate cabinets or designated storage rooms
when not in use.
• Chemicals must be properly labeled and kept in closed containers.
• Cabinets, lab benches, and bench tops must be kept clean, orderly, and in sanitary
condition. These surfaces must be cleaned, disinfected, or decontaminated after
each class or activity use and immediately in the event of any spillage or release.
• Access to spill kits, first aid kits, and other safety equipment
must remain unobstructed.
• Aisles and corridors must be free of tripping hazards.
• Exit access ways must be at least 36 inches wide at all points.
• Unused or defective equipment should be removed from labs.
• Unused, off-specification or expired chemicals should be
disposed of properly through EHS.
Ball State University has prepared a tri-fold handout, Safety in the
University Laboratories, which covers these, and many other
required laboratory safety practices and prohibitions. Your
department should provide these to you and it is available on the
EHS website.
12.0

FIRE EXTINGUISHERS AND ALARMS
•

•
•




Fire extinguishers are inspected monthly by EHS to verify their
operability.
Fire extinguishers and fire alarms must remain accessible and
unobstructed.
Fire extinguishers must only be used by properly trained individuals.
Contact the EHS Fire and Life Safety Specialist at 285-2815 for further information on fire
safety.
In event of a fire or major chemical or biological emergency, alert everyone, evacuate the
laboratory, closing doors behind you, activate the nearest safe fire alarm,
proceed to evacuate the building, and then call 911.
Laboratory personnel and students must be knowledgeable of emergency
evacuation routes, procedures, and gathering locations.
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13.0

SAFETY SHOWER AND EYEWASH STATIONS
• Labs that contain corrosive or injurious materials should have a safety
shower and eyewash station located within 10 seconds or within 55
feet, or a dual-head eye/facewash and combination drench hose (if
less than 1 gallon or protected containers of caustics or skin or
eye/mucous hazards).
• Eyewash stations should be flushed weekly by laboratory personnel
for at least three (3) minutes and that action recorded on a chart.
• No obstructions shall be located within 16 inches from the center of the spray
pattern of the emergency shower facility (i.e. a 32-inch clearance zone).
 No safety drench devices, or routes to such devices, may be obstructed
by any equipment, furnishings, or materials.
 Signage must be provided to clearly indicate the safety shower,
eyewashes, and other emergency drench hose device locations.
 The BSU Weekly Eyewash Flushing Instructions are available for the weekly
flushing of eyewashes and drench hoses. The EHS Office will flush emergency
showers, though only on a semi-annual basis.

14.0

ELECTRICAL SAFETY
• All electrical equipment must be plugged into
dedicated wall outlets.
• Equipment with damaged or defective cords
or plugs (i.e. worn, twisted, frayed, abraded,
corroded or missing ground prongs) must be
taken out of service or repaired by a qualified
person.
• Two-prong outlets are prohibited; all
receptacle outlets must have 3 prongs – adapters are not allowed.
• Flammable materials, corrosive chemicals and organic solvents should be stored
away from electrical cords and equipment.
• Electrical panels and disconnect switches must remain unobstructed.
• Extension cords are only approved for temporary use. In most cases, a new electrical
outlet should be installed by a licensed electrician in lieu of an existing extension
cord.
• Extension cords must not run across aisles or corridors where they might be
damaged or create a tripping hazard.
• Extension cords must not run through doors, walls or partitions, under rugs or above
dropped ceilings.
• Relocatable power taps (a.k.a. power strips) should only be used to energize digital
and computer equipment—they are not to be used on appliances. They must not
be tied in knots, suspended, draped overhead, attached to walls, or used as
extension cords.
• Relocatable power taps and extension cords should not be connected to each other.
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Doing this can overload the circuit creating a potential fire hazard.
Additional information or electrical precautions are available in an OSHA Fact
Sheet on Laboratory Safety Electrical Hazards.

15.0

SPRINKLER SYSTEM AND MATERIAL STORAGE CLEARANCE
• An 18-inch clearance zone must be maintained beneath all fire sprinkler systems.
• The 18-inch vertical clearance requirement is treated as a horizontal plane
throughout the storage area or lab. All materials must be
stored below this horizontal plane.
• The clear space between stored materials and the sprinkler
deflectors allows discharge from sprinklers to overlap and
pre-wet combustibles to effectively contain a fire.
 In laboratories and storage spaces where a sprinkler system is not provided, a
vertical clearance of 24-inches is required between any combustible item storage
(i.e., fiber boxes, etc.) and the ceiling of the laboratory or storage space.

16.0

SPILL KITS AND FIRST-AID KITS
• All laboratories where hazardous chemicals are stored must maintain a chemical spill kit
with appropriate absorbents, neutralizers, response supplies, and PPE to manage minor
spills in the laboratory.
 All laboratories where biological agents, human tissues, blood, or other
potentially infective materials are handled must maintain a biohazard
spill kit, effective disinfectants, and the means to readily apply the
disinfectant.
 The EHS Office may have spill response kits available, but replacement
contents and any necessary disinfectants must be available and
maintained by the laboratory.
 All lab personnel must be trained in the proper response to spills or
releases in the laboratory.
• All laboratories must have a first-aid kit readily available in the lab space.
The kit contents should be equivalent to the ANSI/ISEA Z308.—2015, A
class (10 person), standard First Aid Kit, and be properly maintained. It is
recommended that additional adhesive bandage strips in assorted sizes
be available as these are the most commonly used items in the kit.
 Expired or missing contents must be replaced as necessary.

17.0

BLOODBORNE PATHOGEN STANDARD
• OSHA has a particular standard for the prevention of bloodborne
pathogen exposure that applies to certain occupations. Potential
occupational exposure means reasonably anticipated skin, eye, mucous
membrane, or parenteral contact with blood or other potentially
infectious materials (OPIM) that may result from the performance of an
employee’s duties.
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18.0

Ball State maintains a Bloodborne Pathogen (BBP) Exposure Control Plan that specifies
those departments, groups, or occupations on campus that may have such occupational
exposure. The full plan is available on the Public Health portion of the website.
The BBP Program may include laboratory workers who handle human tissues, blood, or
OPIM as part of their assigned or anticipated duties. Responding to incidental injuries is
not covered under the Standard unless the person is designated as a first-aid or
emergency responder (Good Samaritan exception).
The Program requires initial BBP training, annual refreshers, and the opportunity for
available immunizations (actually, the opportunity to decline such immunizations).
A narrated BBP PowerPoint presentation is also available on the EHS Public Health website
page.

RADIATION SAFETY
• The use of radioisotopes is restricted and overseen by the university Radiation Safety
Committee which maintains our state and federal licenses/registrations and grants
approvals to use radioactive substances only to Authorized Users who
have completed all required training and maintain their refresher
training. Supervised Users work under the supervision of an Authorized User
and must also be appropriately trained.
 Approval for use of radioactive materials may be obtained by submitting a
Radiation Project Approval form detailing the project, the requested material
and its activity, use location, monitoring plans, users, and waste plan.
 The university Radiation Safety Officer (RSO), acts as the committee’s executive officer. Initial
contacts should be made with this individual who will make approval application forms available.
The RSO also monitors the location, use, and disposal of these materials and, when necessary,
provides dosimetry badges for monitoring of user exposures.
 The basic BSU Radiation Protection Procedures are provided in the User’s Guide.

19.0

X-RAY SAFETY
• The Indiana Indoor Radiological Health Division of the ISDH defines
analytical X-ray equipment as any device which utilizes X-rays for
examining the structure and/or composition of materials. This includes
X-ray diffraction and X-ray fluorescence analysis equipment, as well as
any devices which, through their operation may emit X-rays, such as
transmission and scanning electron microscopes.
 Persons seeking to purchase or acquire X-ray equipment must contact the EHS Office for
guidance before proceeding. Registration for all analytical X-ray equipment must be kept
on file with the BSU Office of Environmental Health and Safety (EHS), which will register
the equipment with the ISDH.
 Specific measures including written procedures for operation and alignment, periodic
testing of interlocks and safety devices, proper labeling of equipment and posting of
rooms, personal user dosimetry, and limits on radiation fields produced by the equipment
must be followed.
 The EHS Office administers the personal dosimetry program for users when such exposure
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20.0

monitoring is advisable or required. The EHS Environmental Specialist serves as the
required X-Ray Safety Officer.
Complete information on this program is provided in the BSU X-ray Safety Manual on the
EHS webpage at:

NANOPARTICLES AND UFPs
• Nanomaterials (NM) are nano-sized material having at least one external dimension in the
size range of 1-100 nanometers. NMs include nanoparticles (NPs), nanostructured
materials and ultrafine particles, and their
agglomerates and aggregates. Often,
nanomaterials are considered deliberatelyderived particles for study or use whereas
ultrafine particles (UFPs) are NMs generated
as aerosols from incidental activities
(combustion by-products, 3D printing, plastics
extrusion, or other byproducts).
 Typically, nanomaterial safety in a research
laboratory applies to engineered nano-sized
materials only and does not apply to bulk
micro-sized materials, bacteria, viruses, DNA,
consumer products, etc. However, if NMs are
treated or impregnated with the above
mentioned biological organisms, tissues or are
used in laboratory animals, then both nanosafety and biosafety procedures must be
implemented to protect the researchers and the environment.
 The EHS Office is preparing NM safety guidance for laboratories based on the
precautionary principle. Although insufficient information exists to predict the health
hazard posed by the exposure to nanoparticles, current research indicates that exposure
via inhalation and skin contact can result in these particles entering the body. Results from
human and animal studies show inhaled nanoparticles can deposit in the respiratory tract.
Animal studies also show nanoparticles can enter the bloodstream and translocate to
other organs. Nanoparticles have the greatest potential to enter the body if they are in
the form of individual particles, agglomerates of nanoparticles, and particles from
nanostructured materials that become airborne or come into contact with the skin.
 Pending finalization of the EHS guidance, EHS review is required for any work with dry NM
in open systems such as the weighing and transferring of free nanoparticles that are not in
solution, suspension, or bound to a solid medium. For now, other uses of NMs must be
performed only within a task-specific SOP.
 Activities that are likely to release nanoparticles (such as the opening and emptying of
reactors, borosilicate tubes, weighing of dry nanoparticles) shall not be performed on the
open bench. These activities shall be performed in a fume hood (or other vented
enclosure), biological safety cabinet, glove box or a vented filtered enclosure. To
minimize laboratory personnel exposure, conduct any work that could generate
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engineered nanoparticles in an enclosure that operates at a negative pressure differential
compared to the laboratory personnel breathing zone.
 Guidance from the CDC/NIOSH, General Safe Practices for Working with Engineered
Nanomaterials in Research Laboratories, is available on the EHS Laboratory Inspection
References webpage.
21.0

OSHA-REQUIRED MONITORING

The Occupational Safety and Health Administration (OSHA) has
established substance-specific standards for 32 substances (mostly
carcinogens) that they have identified as unique and in need of specific
guidance.
 Laboratory employees potentially exposed to a substance
with such a specific standard must be monitored and
protected in accordance with that specific standard. A
substance-specific standard may require integrated air monitoring for 8-hour time
weighted average (TWA) exposure, short term exposure limit (STEL) monitoring, realtime air monitoring, or various forms of biological monitoring.
 Some of these more common substances that may be found in laboratory settings
include: acrylonitrile, 1,3-butadiene, inorganic arsenic, lead, ionizing radiation, benzene,
beryllium, hexavalent chromium, cadmium, ethylene oxide, methylene chloride, vinyl
chloride, and formaldehyde.
 If laboratory personnel are potentially exposed to these particular substances in a form
and at concentrations that may approach the Action or Permissible Exposure Limit (PEL),
EHS is required to perform monitoring.
22.0

STANDARD OPERATING PROCEDURES (SOPs)
In compliance with the OSHA Laboratory Standard, all laboratory activities
involving OSHA hazardous chemicals must follow written operating
procedures. For instructional purposes, these may take the form of a lesson
plan or syllabus if the hazards and characteristics of the chemicals and
procedures involved are described, the hazards discussed, and the means to
minimize the associated risks presented (engineering controls, work practices, or PPE).
Research, or more involved or specialized laboratory activities will require a Standard
Operating Procedure. (SOP) to be developed. A pdf-fillable form is provided for that purpose
in the Chemical Hygiene Plan or, more directly, in the EHS Laboratory Inspection Reference
webpage as SOP Form Fillable.
 Those activities involving Risk Group 2 biological agents, synthetic nucleic acid or
recombinant DNA research--if not specifically covered in the required Risk Assessment
and Lab-specific Biosafety Plan--must be performed within a written SOP available in the
laboratory space.
 Similarly, activities involving lasers, nanoparticles, X-ray equipment, or other potential
physical or health hazards must be described, assessed, and the means of controlling any
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risks detailed in a written SOP for which all personnel and students have received
training.
23.0

ADDITIONAL CRITERIA
The preceding list of “fundamental” standards, work practices, and prohibitions is not
exhaustive. The content of this Laboratory Inspection Program addresses only major topics
and highlights observations of common non-compliance or safety hazards observed in past
laboratory inspections.
• EHS and ORI reserve the right to cite laboratories, or otherwise bring to
attention, any unsafe work practices and/or conditions that fall outside of
the listed inspection criteria.
• Outside contractors or other groups within EHS may be consulted when further
expertise is required to achieve safe working conditions or activities.
 The EHS Office may take whatever action is necessary to minimize or eliminate
any health, safety, or security concerns revealed during laboratory inspections,
informal visits, or other sources.

24.0

OTHER REFERENCES
Links to other information that may help to understand the importance of safety and
regulatory compliance in laboratory settings is provided below:
•
OSHA Laboratory Safety Guidance

Prudent Practices in the Laboratory, Handling and Management of Chemical Hazards,
National Research Council, 11th edition, 2011, may be downloaded for free at this site.

Biosafety in Microbiological and Biomedical Laboratories, 5th edition, 2009, PHS, CDC,
NIH

Biosafety in the Laboratory, Prudent Practices for Handling and Disposal of Infectious
Materials, The National Academies Press, may downloaded at this site.
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APPENDIX A: LABORATORY WASTE MANAGEMENT
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APPENDIX B:
BSU LABORATORY INSPECTION CHECKLIST
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