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LIST OF ACRONYMS

ACGIH i American Congress of Governmental Industrial Hygienists
ANSI i American National Standards Institute

BSCi Biological Safety Cabinet

BSL i Biological Safety Level

CDC i Certers for Disease Control and Prevention
CFR1 Code of Federal Regulations

CHO 1 Chemical Hygiene Officer

CHP 1 Chemical Hygiene Plan

DEP i1 Department of Environmental Protection

DNA 1 Deoxyribonucleic Acid

rDNA T Recombinant Deoxyribonucleic Acid

DOT 1 Department of Transportation

EH&S 1 Environmental Health and Safety

FAC i Florida Administrative Code

FAU -- Florida Atlantic University

FDLES T Florida Department of Labor and Employment Securities
HEPA 1 High Efficiency Particulate Air

IACUC i InstitutionalAnimal Care and Use Committee
LFPM i Linear Feet per Minute

LSO i Laser Safety Officer

MSDST Material Safety Data Sheet

NFPAT National Fire Protection Association

NIH i National Institutes of Health

OSHA'T Occupational Safety and Health Administration
PEL i Permissible Exposure Limit

P17 Principle Investigator

PPET Personal Protective Equipment

RCRA i Resource Conservation and Recovery Act
RSO1 Radiation Safety Officer

SOP1i Standard Operating Procedure
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INTRODUCTION

As a research and educatibimstitution, Florida Atlantic University (FAU) is morally and legally obligated to
provide a safe working environment for all its employees and students. Since FAU employs workers engaged
in the laboratory use of hazardous chemicals, the Universitycaritiply with the provisions of the Occupational
Safety and Health Administration (OSHA) standar@9 "CFR81910.1450, Occupational Exposure to
Hazardous Chemi@ls in Laboratories." This standard is commonly referred to aghé OSHA Lab
Standard." It was developed to provide increased protection to laboratory employees beyond that which is
provided in the General Industry Standards. The OSHA Lab Standambia &berformanceriented standard.”
This means OSHA establishes the minimum requirements, but the methods for achieving these requirements are
left up to the employer. The backbone of the Lab Standard is its requirement for employers to develag and car
out the provisions of a written Chemical Hygiene Plan (CHP), which requires developmstandard
operating procedures (SOPsjor work with hazardous chemicals in laboratories.

With the great diversity of lab activities on campus, it is impossilslarig one person to develop SOPs for every
activity in every laboratory. However, the performanciented nature of this standard makes it possible to
construct a general framework that can be used by individual laboratories to meet the requiremer@SefA
Lab Standard.

This document constitutes the FAU CHP. It details laboratory safety policies, procedures, and standards at FAU.
Implementation of the guidelines in this document depends on the cooperation of department chairpersons,
faculty, laboatory staff, students, Environmental Health and Saf&&S) staff and members of safety
committees. Although Principal Investigators bear the ultimate responsibility for safe conditions and procedures
in their laboratories, each member of a laborateoup is responsible for complying with standards put forth in

this document with the common goal of promoting a healthy and safe working environment for employees and
students.

There may be some situations in which proper facilities and equipment aagailable for conducting project
requirements. When this is the case, faculty members should cBr&@E for assistance in evaluating hazards

and finding ways to conduct activities properly. This document should not be considered a comprehensive review
of all potential hazards. Individuals with more specific questions should c&t&S directly.

IMPLEMENTATION AND R ESPONSIBILITIES

The Chemical Hygiene Plan will be implemented and administered by the Chemical Hygiene Officer who is a
member of tk Department of Environmental Health and Safety. The Chemical Hygiene Officer is responsible
for developing, implementing, and reviewing the written Chemical Hygiene Plan, which will be reviewed

annually and updated as needed.

Although the Chemical Hygre Officer is responsible for the development and implementation of the Chemical
Hygiene Plan, it is important to realize that the responsibility for chemical hygiene rests at all levels of the
University.

Responsibilities under the Chemical HygienenRIaHP) are outlined as follows:

1. The President of the University as the chief executive, has ultimate responsibility within the institution,
and along with other administrators, provides continuing support for the CHP.
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2. Vice-Presidents Deans Department Heads and Principal Investigators are responsible for
compliance with the CHP within their areas. This includes ensuring that all employees, guests, and
visiting scientistavorking withintheir areasare informed of, and adhere to, chemicajibype practices as
outlined in the FAU CHP. VicPresidents, Deans, Department Heads, and Principal Investigators must
also provide appropriate personal protective equipment to those under their direct supervision.

3. The University Chemical Hygiene Oficer is responsible for developing, implementing, and updating
the CHP on behalf of the University President, or designated representative. The Chemical Hygiene
Officer will assist departments and individual laboratories in implementing and complymgheiCHP.
The Chemical Hygiene Officer must also institute appropriate audit methods to ensure compliance.

4. Department Safety Representativesare responsible for ensuring Principal Investigators and Laboratory
Managers develop and implement standgpdrating procedures and training programs specific to their
laboratories. Department Safety Representatives will maintain-émdaie copy of the CHP, and act as
a liaison to the University Chemical Hygiene Officer.

5. Principal Investigators andL aboratory Managers have overall responsibility for chemical hygiene in
their laboratories. Each will develop and implement standard operating proceskeedgppgendix A:
Standard Operating Procedyresd trainingprograms specific to the work being carried out in their
laboratories. They must also maintain current inventories for all chemicals stored in their laboratories
and/or in other storage areas and have Material Safety Data Sheets (MSDS) readily adoesdible
hazardous chemicals stored in their laboratories. Principal Investigators and Laboratorgrsiamast
ensure that lab personnel understand and follow the CHP and attended required training.

6. Laboratory Employees are ultimately responsible fateveloping and applying good chemical hygiene
practices as outlined in the CHP. They must always use the appropriate personal protective equipment
provided. Laboratory Employees are required to report all accidents, injuries, and illnesses to their
supevisors.(see als@\ppendix §.

DEFINITIONS

I he definitions listed below are taken directly from the OSHA Lab Stang@r@dfR81910.1450)).

Chemical Hygiene Plan: A written program developed and implemented by an employer which sets forth
procedures, materials, personal protective equipment and work practices that (i) are capable of protecting
employees from the healttazards presented by hazardous chemicals used in that particular workplace and (ii)
meet the requirements of paragraph (e) of the Lab Standard.

Emergency: Any occurrence such as, but not limited to, equipment failure, rupture of containers or failure of
control equipment that results in an uncontrolled release of hazardous chemicals in the workplace.

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

Hazardous ctemical: A chemical for which there is statistically significant evidence based on at least one study

conducted in accordance with established scientific principles that acute or chronic health effects may occur in
exposed employees.
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Health hazard: A term that includes chemicals which are carcinogens, toxic or highly toxic agents, reproductive
toxins, irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents which act on the
hematopoietic systems, and agents which damage tbs, Isikin, eyes, or mucous membranes.

Laboratory: A facility where the "laboratory use of hazardous chemicals" occurs. It is a workplace where
relatively small quantities of hazardous chemicals are used on@roduction basis.

Laboratory scale: Work with substances in which the containers used for reactions, transfers, and other handling
of substances are designed to be easily and safely manipulated by one person. "Laboratory scale" excludes thos
workplaces whose function is to produce commerciahtji@s of materials.

Laboratory -type hood: A device located in a laboratory that is enclosed on five sides with a movable sash or
fixed partial enclosure on the remaining side. It is designed to prevent or minimize the escape of air contaminants
into the laboratory and to keep the breathing zone of the operator uncontaminatedn kdaléls with adjustable

sashes meet this definition provided that the sashes are adjusted during use so that the airflow and the exhaust c
air contaminants are not comprieed and employees do not work inside the enclosure during the release of
airborne hazardous chemicals.

Laboratory use of hazardous chemicals:The handling or use of such chemicals in which all of the following
conditions are met:

1. Chemical manipuldons are carried out on a "laboratory scale;"

2. Multiple chemical procedures or chemicals are used,

3 The procedures involved are not part of a production process, nor in any way simulate a production
process; and

4. "Protective laboratory praceés and equipment" are available and in common use to minimize the
potential for employee exposure to hazardous chemicals.

Physical hazard: A chemical for which there is scientifically valid evidence that it is a combustible liquid, a
compressed gas, exgive, flammable, an organic peroxide, an oxidizer, pyrophoric, unstable (reactive) or water
reactive.

Protective laboratory practices and equipment: Those laboratory procedures, practices and equipment
accepted by laboratory health and safety expereffastive, or that the employer can show to be effective, in
minimizing the potential for employee exposure to hazardous chemicals.

Based on these definitions, the CHP will apply to all areas engaged in the laboratory use of hazardous chemicals.

ADMI NISTRATIVE DETAILS

opies of the Chemical Hygiene Plan will be maintained inre@ binder and kept readily accessible in the
following locations:*
0 Environmental Health and Safety.

U Departmental Safety Representative's Office.

U Each laboratory coverdu this CHP.
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* Alternatively, the CHP can be accessed directly onBH&S web site atvww.fau.edu/ehs Having the CHP
available in these locations will most effectively ensure that emploxegs access to pertinent safety
information. It will also provide a template for new investigators or lab managers to use when new laboratories
are brought ottine.

In addition to complying with the CHP, laboratories using radioactive materials antomgiieoducing devices
(X-ray diffractors, electron microscopes, etc.) must follow the policies and procedures outlined in the FAU
Radiation Safety Manual Laboratories uBg Lasers designated Class Il or above must also contact the Radiation
Safety Officer. Laboratories where work involving human/primate tissues, recombinant DNA, or pathogenic
agents is conducted must comply with Centers for Disease Control and Nataiitatds of Health guidelines.
ContactEH&S for details.

—  COMPONENTS OF A CHEM ICAL HYGIENE PLAN

I he OSHA Lab Standard specifies that eight elements be addressed in order to ensure the protection of
laboratory employees. These eight elements, sumathhbielow, are fully detailed @29 CFRE 1910.14%6)(3)
of the regulation.

Basic safety practices for handling toxic chemicals.

Control measures t@duce worker exposures.

Fume hood performance.

Employee information and training (including emergency procedures).
Requirements for prior approval of laboratory activities.

Medical consultation and medical examinations.

Chemical hygiene resnsibilities.

Special precautions for work with particularly hazardous substances.

NGO WNE

Responsibilities under the Chemical Hygiene Plan (element #7 above) have already been discussed. The
remaining elements will be addressed in the pages that follows pintion of the CHP is generalized and
individual lab managers and principal investigators are responsible for tailoring this CHP to the specific needs of
their areas. Conta&iH&S with questions about adapting this CHP to a laboratory area. Se&pgendix A:

Standard Operating Procedufesmore information.

BASIC SAFETY PRACTIC ES

];ere are many excellent publications containing guidelines for the safe conduct of laboratorgusiorks

Safety in A@ademic Chemistry Laboratoriepublished by the American Chemical Society, @&rddent
Practices in the Laboratory: Handling and Disposal of Chemigaiblished by National Research Council.
These publications are concise, readable, and oriented towadeéric laboratories. They are recommended
reading for all laboratory personnel. Consulting other safety information resources is encouraged, review the
references i\ppendix FE Referencesr conact the Chemical Hygier@fficer for additional sources.

The following basic safety practices apply to all laboratrie§ach laboratory must include any specific
practices pertaining to Standard Operating Procedures used in that particular lApgeedix A: Standard
Operating Procedurgs

! Adapted from the National Research CounciPsutient Practices in the Laboratory: Handling and Disposal of

Chemicalg' National Academy Press, Washington, DC, 1995.
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Accidents and Spills

Eye Contact: Immediately flush eyes with water for a minimum of 15 minutes while holding eyelids open. In
the event that only one eye has been affected, keep the othetoegd whileflushing to
minimize the probability of contamination spreading to the unaffected eye during flushing. As
soon as flushing begins, contact emergency medical personnel who can provide further
evaluation, assistance and treatment to avoichtastye injury and/or blindness.

Ingestion: Consult Material Safety Data Sheet (MSDS) and call the Poison Control Information Center at 1
800222-1222 for emergency response information for the specific compound ingested. Seek
medical attention immediely. The MSDS should accompany the patient to the medical
treatment facility.

Skin Contact: Promptly flush the affected area with water, using safety shower if necessary, (minimum of 15
minutes). Remove any contaminated clothing while flushing wittermvasing care not to spread
chemical contamination to other parts of the body. If clothing usually is removed by pulling
overhead, cut the clothing off instead, using the safety scissors provided in first aid kits. If
symptoms persist after washing, sesédical attention.

NOTE: In case of skin contact involving hydrofluoric acid (HF), thoroughly flush the affected
area of the body and then curtain flushing. Immediately apply calcium gluconate gel or a 10%
W/V calcium gluconate solution to the affectaeta and seek medical attention. Application of
the calcium gluconate antidote is imperative to minimize the risk of serious, lasting injury or
fatality. On arrival, inform emergency medical personnel that a hydrofluoric acid exposure has
occurred.

Inhdation: Immediately move the patient to fresh air and seek medical attention. In the event the patient is
overcome, evaluate the area for your own personal safety prior to attempting to retrieve the
victim. Do NOT attempt a rescue in an unsafe atmosphétiout proper PPE and emergency
response training. Welhtentioned rescuers have often become a victim as well in these
situations.

Reporting Should an accident occur, follow procedures outlinedAppendix G: HazardousMaterials
Emergencies and SpilldReport all accidents to your supervisor.

Cleanup: Promptly clean up all small spills using appropriate personal protective equipment and properly
containerize and label the resulting waste. Contact EH&S for piekdmlisposal. Consult
MSDSs and other safety information sources for specific aiparecommendations. Contact
EH&S to clean up large chemical spills or spills of highly toxic chemicals. For detailed
information on procedures for accidents, spills amémgencies segppendix G

Avoidance of "Routine" Exposure

Develop and encourage safe work practices. Avoid unnecessary exposure to chemicals by any route and
encourage proper personal hygiene (i.e. wash hands prieatmg laboratory area). Do not smell or taste
chemicals. Vent any apparatteat may discharge toxic chemicals (vacuum pumps, distillation columns, etc.)
into local exhaust devices. Inspect gloves and test glove boxes before use. Do not allonofdi®ase
substances in cold rooms or warm rooms, since these contain recirculated atmospheres.

Choice of Chemical®Waste Minimization
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Strive to substitute less hazardous chemicals in place of more hazardous chemicals whenever practical. Use
micro-scalelab techniques as often as possible. Share surplus chemicals with colleagues d&H&ISwWoO

remove surplus chemicals for later redistribution (seeEtH&S web siteunder Waste Minimization/Chemical
Surplus). Limitinventory on hand to chemicals and quantities necessary for laboratory activities. Inspect
chemical inventories periodically and dispose of outdated chemicals in accordance with the FAU Hazardous
Waste Policies and Procedures (8ppendix B: Hazardous Materials Man)al

Shipping and Receiving Hazardous Materials

Shipping and receiving hazardous materials shall be done in accordandgpéthdix C Hazardous Materials
Shipping/Receiving Gide. Hazardous materials packages must be inspected at the time of their arrival to ensure
that they are not damaged or leaking. Do not accept damaged or leaking packages from delivery companies, anc
notify EH&S at 73129 if damaged or leaking packages discovered.

Do not accept hazardous materials packages that are not properly labeled in accordance with Department of
Transportation (DOT) regulations. Principal Investigators/Lab Managers should date chemical containers, and
enter them ird the labinventory upon receipt, and date them again when first opened.

Gifts or donations of chemicals from afampus sourcanustbe approved biEH&S before acceptance.

Compressed Gas Cylinders

Compressed gas cylinders may present both physical and hezdtifidia Gases may be oxidizers, flammable,
reactive, corrosive, or toxic and these properties must be considered when developing experimental procedures
and designing apparatus. Compressed gases, when handled incorrectly, can be very dangerous with a higt
potential for explosion. Only cylinders designed, constructed, tested, and maintained in accordance with US
Department of Transpiration (DOT) specifications and regulations shall be permitted to be used. The use of non
DOT conforming cylinders must be duated and approved by EH&S on a cagecase basis.

Additional safety procedures must also be followed when handling and storinggp@ddved compressed gas
cylinders:

U Cylinders must be clearly labeled with their contents.

U Regulators must be compathith the cylinder contents and valve.

U Cylinders must be properly secured in an upright position at all times.

U Cylinders must be stored in a cool, wedintilated area away from ignition and/or heat sources.
U When not in use, cylinders must always bpped.

U Cylinder carts must be used to transport cylinders, and cylinders must be capped and properly secured
during transport.

U Cylinders containing flammable gases must not be stored near oxidizers (minimum 20 ft. separation).
U Cylinders must not be st near corrosives.
U Cylinders must be stored away from doors and exits.

All cylinders (new, used, or empty) must be secured at all times. Chains, belts, or pightghyed clamps
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should be used to secure cylinders to the walls or benches in thatdaporDo not store gas cylinders in the
hallway.

The use of disposable or lecture size cylinders is strongly discouraged. If special circumstances warrant the use of
these types of cylinders, the Principal Investigator/Lab Manager is responsiblatiactcgEH&S for disposal

of these types of cylinders.

Although cryogenic liquefied gases (e.g. liquid nitrogen) are generally not stored under pressure, laboratory
personnel must become familiar with the special hazards associated with the use gdgheseContadH&S

for additional information.

General Laboratory Safety Guidelines

Observe the following basic safety guidelines when working in a laboratory.

Eating, Smoking, etc.

Do not eat, drink, use tobacco products (smoke, chew, dip), chew gu apply cosmetics in areas where
laboratory chemicals are present; wash hands and leave the area before conducting theseZmtiwtistre
food or beverages in refrigerators or glassware that have been used for laboratory operations.

General Hosekeeping and Apparel

Keep the work area clean and uncluttered, with chemicals and equipment being properly labeled and stored; clean
up the work area upon completion of an operation or at the end of each day. Confine long hair and loose clothing.
Wearappropriate closed toed shoes at all times in the laboratory.

Handling Equipment and Glassware

Handle and store laboratory glassware with care to avoid damage, and never use damaged glassware. Use extr
care with Dewar flasks and other evacuated géamsaratus. Shield or wrap them to contain chemicals and
fragments should an implosion occur. Use equipment only for its designed purpose. Decontaminate and properly
dispose of damaged/unwanted glassware according to any chemical, biological or icdiblExards that may

be present.

Unattended Operations

Leave lights on, place an appropriate sign on the door, include name and telephone number of Principal
Investigator. Provide for containment of toxic substances in the event of failure of ya seifiice to an
unattended operation. All unattended operations must be provided with automatic shutoffs to prevent accidents,
fires, or explosions.

Working Alone

Avoid working alone in a building. Prior approval from the Principal Investigator is negtjliefore working

alone in a laboratory as well as informing the University Police upon entering and leaving the building. Working
alone in a laboratory is prohibited when working with a compound of high or unknown toxicity. Working alone
in a lab musbe approved in writing by the Principal Investigator or Lab Manager.

Children Prohibited
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Minor children (under 18 years of age) are not allowed into any chemical, biological or radioactive materials
laboratory at FAU unless the minor child is partitipa in a program of study at FAU and working in the
laboratory is required as part of the course, or the minor child is participating in a supervised program officially
sponsored by FAU, such as a building tour or field trip. Permission slips/waiviabilify may be required.

Refer to the FAU policy on Minors in Research Labs or Animal Facilities
(http://www.fau.edu/facilities/ehs/info/Minors_in_Lalolicy and_Procedures Final.pdf for additional
information. The University's General Counsehy also be contacted for further details.

Planning Operations
The following best practices should be observed during the planning stage for all labapatations:

U Develop Standard Operating Procedures fgpendix A).

U Seek information and advice about hazards.

U Review all applicable MSDSs before handling chemicals.

U Plan appropriate safety procedures.

U Plan positioning of equipment before beginning any new operation.

U Locate emergency supplies and exits.

U Ensure that aisles are clear and kept clear during laboratory operations.
Principal Investigators or Lab Managers must approve all new experimestiadgs or any significant changes
to existing protocols.
Waste Disposal
Standard Operating Procedures (8gpendix A for each laboratory must include procedures for waste disposal.
Each laboratory generatifgazardous waste must have at least one lab manager responsible for ensuring that all
waste generators within the lab receive annual Hazardous Waste Awareness and Handling Training. Hazardous
wastes must be properly containerized, labeled and storedadC&t&S for pick up and disposal bazardous
wastes. Hazardous Waste Disposal Procedures for the University are outlinedHaztirdous Materials

Handling, Storage and Disposal Manua({found inAppendix B).

Laboratory Contact Information

Each laboratory must have laboratory contact and emergency procedure information posted on the entrance to the
lab and by lab telephones, when present. f$eendix Hi Forms and Checklists for remmended form.)

Additional laboratory signage is required for work with biological and radiological materials. (Se&ictgfcal
SafetyandRadiation Safetyvlanuals.)

Laboratory Security
When authorized laboratory personnel are not present, each laboratory must be kept locked, even if it is only for a

short period of time. Dependimg the type of work performed in a particular laboratory, it may be prudent to
keep that laboratory locked at all times. Laboratory personnel must immediately, and politely, engage unknown
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individuals discovered in a lab in order to determine theirreasé or bei ng t here.

should get the dialog started. Immediately report suspicious individuals to University Police.
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EXPOSURE CONTROL MEA SURES

Safe work with hazardous chemicals can only be accomplished through the pispef control measures.

Proper control measures include the use of engineering controls, appropriate storage argldfai#imicals,
the use of personal protective equipment, and proper use and maintenance of safety equipment. Carefully
implementectontrol measures can reduce or eliminate the risk of employee exposure to hazardous chemicals.

Exposure Determination

The Chemical Hygiene Officer or Industrial Hygienist shall initiate air monitoring for any regulated substance if
there is reason to hele that the exposure levels for that substance exceed the action level or, in absence of the
action level, the OSHA permissible exposure limit (PEL). The PEL is the-ligitttime weighted average
concentration of contaminant in air to which a healpieyson can be repeatedly exposed without reasonable
expectation of adverse health effects. PELs 200r me
CFR 1910.1000 and in theNIOSH Pocket Guide to Chemical Hazards

Engineering Controls

Engineering controls include proper laboratory design, adequate ventilation, and the use of other safety devices
(mechanical pipettes, safety centrifuge cups, .etggntilation is the most common and most important form of
engineering control used to reduce exposures to hazardous chemicals. There are two types of ventilation; genera
ventilation, and local exhaust.

General Ventilation

General ventilation for ladratory operations should be designed such that the laboratory is under a slightly
negative pressure relative to other parts of the building. This prevents odors and vapors from leaving the lab. Lab
ventilation should be verified by professional engimegranalysis. Proper design of laboratory ventilation
systems minimizes the possibility of chemical vapors accumulating.

Local Exhaust

Local exhaust ventilation systems are intended to capture an emitted contaminant at or near its source, before the
corntaminant has the opportunity to disperse into the workplace air. In laboratories, chemical fume hoods are local
exhaust devices recommended for use to reduce exposure to hazardous dusts, fumes and vapors. As a rule, tt
hood shall be used for all chemigaocedures involving substances that are volatile and/or have a PEL less than
50 ppm. The hood sash should be closed or lowered to an appropriate working level to provide protection from
chemical splashes and fires and to allow for optimal hood opekdttingncy.

Fume hoods are certified annually for proper operation by EH&S. A sticker located above the sash contains the
proper sash height, hood face velocity (generally recommended to fall within 14D linear feet per minute of

air), dateofinspct i on and the inspectords initials. The pr
of the fume hood opening. If there are problems with a hood, the Utilities Department and EH&S should be
notified. A hood is not designed to withstagxplosions nor as a means of disposal for volatile chemicals. When
using a fume hood, always keep your work at least 6 inches inside the hood face. This simple step can reduce
vapor concentrations at the face of the hood by as much as 90 percente Seetibn entitled Fume Hood
Performance for more on hood usage.

Biological safety cabinets, glove boxes, and isolation rooms also provide local exhaust ventilation. These are
usually very specialized pieces of equipment. Biological safety cabinetsbewcgrtified for use annually by
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trained and certified individuals such as manufacturer or distributor representatives. Glove boxes should be
pressure tested periodically to ensure they are functioning properly.

Personal Protective Equipment

The labortory environment contains many potential hazards. Most hazards can be reduced or eliminated by
substitution and/or engineering controls. Substitution is the reduction or elimination of a hazard by replacing a
high hazard material or procedure with a lbsgardous one. When hazards cannot be adequately controlled
through the use of substitution and/or the implementation of engineering controls, personal protective equipment
(PPE) may be required.

PPE issued to laboratory personnel must be appropoatthé task and will depend upon the proper hazard
identification and assessment made by the Principal Investigator (Pl). Laboratory personnel must understand the
use and limitations of the PPE. PPE includes, but is not limited to, laboratory coatxr@mg] aye protection

(safety glasses, face shields, etc.), and gloves. Laboratory personnel must wear proper PPE when it is required.

Eye/Face Protection

The Pl has many responsibilities in regard to eye and face protection, including:

U Assessing theqiential for eye/face injuries due to exposure to eye or face hazards from flying particles,
molten metal, liquid chemicals, acids or caustic liquids, chemical gases or vapors, or potentially injurious
light radiation

U Training employees on the uses andtttions of PPE

U Providing the appropriate type of protection required

U Ensuring that the appropriate eye/face PPE is available and used by laboratory personnel.

All eye/face protection devices must meet the requirements set forth in the ANStiazi@ard Note: Additional

eye/face protection standardbhould be consultefbr welding operations20 CFR 1910.13&)(5)) and for laser
use (ANSI Z136).

ContactEH&S for additional information on the assessment of hazards, and the selection, and use of eye/face
protection equipment.

Gloves

Gloves play an important role in the safe handling of laboratory materials. Gloves must be comfortable, sufficient
in length,and made of material that has the appropriate level of chemical resistance for the task to provide
adequate protection. Depending on its intended use, a glove may be designed to provide dexterity, strength, low
permeability, resistance to penetration $lyarp objects, or protection from temperature changes. Specific
information on the properties of glove materials can be found in the manufacturer's permeation guide. See
Appendix E: Glove Selection Chddr additional infemation.

Respirators
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The selection and use of respirators must be done in accordanc2OwitfRg§1910.13@ nd FAUOG6s Respi
Protection Policy. Respirats can only be used when it is not possible to minimize or eliminate exposure to a
contaminant through other means. All individuals issued respirators must meet the criteria established in the
OSHA standard and University Policy. These criteria includdicaé screening, training and fit testing. For
further information, contadiH&S.

Lab Coats & Aprons

General

The following general directions apply to both disposable and reusable lab coats and aprons, used for chemical,
biological, and/or radiologi¢gprotection. All laboratory clothing shall be stored in a sanitary manner in a
contaminatiordree area of the lab. Lab coats and aprons are not to be worn while eating or drinking, and should
not be worn outside the laboratory except when transportimgrtious materials or moving between labs. The
wearing of lab coats, aprons, or other potentiatiptaminated personal protective equipment into break areas or
lunch rooms is strictly prohibited.

Lab coats and aprons that are contaminated must béetaasl little as possible. They must be evaluated by
laboratory personnel for laundering or disposal, depending on the nature of the contamination, and bagged or
containerized at the location of use. If coats or aprons are visibly wet, they shoule glsadd in secondary
containment to prevent the spread of contamination should the plastic bag or container leak or be otherwise
compromised during storage or transport. Lab coats and aprons must not be sorted or rinsed in the location of use
since the mcess can result in the spread of contamination and/or the uncontrolled release of contaminants down
the drain. Note: Rinsing areas in labs may also be unsanitary or inadequate for laundering purposes.

Disposable Lab Coats and Aprons

Use of disposableab coats and aprons whenever practical is strongly encouraged as these coats@sedow
can be replaced once contaminated or otherwise soiled. Disposableusmgigats and aprons can be placed in
the trash if they have not been contaminated @htmicals, pathogens, or radionuclides.

If contaminated, lab coats and aprons shall be placed in a sealepgrdefKabeled plastic bag and segregated by
contaminant typ& chemical, radiological, or biological. Contact EH&S for pickup and dispifsadntaminated,
disposable lab coats, as you would with any other hazardous waste. Note: Disposable lab coats and aprons sha
not be cleaned since the cleaning process can severely degrade the materials of construction, potentially allowing
contaminatio to pass through onto clothing on reuse.

Reusable Lab Coats and Aprons Contaminated with Chemicals

Lab coats and aprons that become contaminated with chemicals must be evaluated-bg-eas#sbasis. Those

that are contaminated with acutely hazardousmicals or waste shall be considered hazardous waste and must
not be laundered or reused. Lab coats and aprons that have been grossly contaminated-asiitelyon
hazardous waste may also be designated for disposal rather than laundering, depdhditchaemical nature of

the contaminant(s), since laundering may spread contamination and/or result in discharge of effluent that exceeds
local limits. All lab coats and aprons that are designated for management as hazardous waste shall be placed in
seded,leakpr oof , | abeled plastic bag, placed in the | abé
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Lab coats and aprons that have been contaminated due to incidental contact aithtalynhazardous chemicals

or that have become dirty from regulareusan be laundered by a commercial vendor that has expertise in
cleaning lab coats, or laundered onsite at an approved facility p€@niee Lab Coat and Apron Laundering
procedures provided at the end of this sectiblote When a department's contaminated laundry is transported

off site; the department must ensure compliance with all applicable federal, state, and municipal regulations,
including labeling.

Reusable Lab Coats and Aprons Contaminated with Pathogens

Universal Precautions should be observed for all lab coats and aprons that are contaminated or potentially
contaminated with pathogens. Contaminated lab coats and aprons can be disposed of as biological waste; sent t
a commercial vendor that has experiisecleaning lab coats; or autoclaved, evaluated for reuse, and laundered
onsite. Note: Depending on the materials of construction, the coat or apron may not be able to withstand the high
temperatures of an autoclave. Also, coats or aprons that alschewéecal or radiological contamination should

never be autoclaved.

All lab coats and aprons that are designated for management as biological waste shall be placed in a sealed, leak
proof, | abeled plastic bi ol otgrage ar¢a, andgpkedup byEEH&S. pl ac e d

When staging contaminated lab coats or aprons for pickup by an outside commercial laundering service, the use
of alternatively labeled or colaroded containers is required. Employees must be able to readily rectigmize
containers as requiring compliance with Universal Precautions. Departments must ensure that employees are
provided with proper, colecoded containers that are designated for exclusive use in the transport of
contaminated laundry. As with the cadecbemicals, when a department's contaminated laundry is transported

off site; the department must ensure compliance with all applicable federal, state, and municipal regulations,
including labeling.

Biological laboratory lab coats and aprons that are/ didm regular use but otherwise roantaminated, or
those that have undergone successful autoclaving can be laundered at an approved on site facildngiez the
Lab Coat and Apron Launderimgocedures provided atelend of this section.

Reusable Lab Coats and Aprons Contaminated with Radionuclides

As with the case of chemicals, lab coats and aprons that become contaminated with radionuclides must be
evaluated on a cadw/-case basis. Lab coats and aprons thedrine contaminated with lodiyed radioisotopes

(*H, *C, *Na, *Cr, **Ca) shall be placed in designated, dry solids, radioactive waste containers for management
as radioactive waste. Lab coats and aprons contaminated withistmradioisotopes*{P, **P, *S, #) shall be
segregated from other radioactive waste. Contact the Radiation Safety Offic&9{E8129) for storage of

these items in designated, separate, radioactive material containers where the lab coats will be kept until the
radioisobpes have been fully decayed. Once fully decayed, the lab coats can be removed and evaluated for reuse
Note: Never autoclave lab coats that are contaminated or potentially contaminated with radioactive material.

Lab coats and aprons from a laboratorgt thses radioactive materials that are not contaminated, including those
that have been fully decayed, surveyed, cleared and deemed reusable may be laundered by a commercial servic
with expertise in laundering laboratory clothing or at an approved daaitery facility per theDnsite Lab Coat

and Apron Launderingrocedures provided at the end of this section.

Onsite Lab Coat and Apron Laundering
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Departments and/or laboratories that have their own laundering faciitiest ensure that the use of these
facilities does not (1) result in the spread of contamination, (2) result in the uncontrolled release of chemical,
biological, or radiological contamination to the environment while lab coats or aprons are being tednspor

( 3) send contamination down the drain that exceed:
influent limitations. Refer to the City of Boca Raton Sewer Use Policy Limits providégpendix B and

contact EH&S for additional information or clarification.

EH&S also provides a lab coat laundering service in association with hazardous waste pickups. This service may
be used to launder lab coats and aprons that are not contaminated with acutelybatenhicals, pathogens, or
radionuclides; or that do not have gross contamination of any kind. An online form, separate from the hazardous
waste pickup request but also located on the EH&S website, must be completed to arrange for lab coat or apron
pickup.

Lab coats and aprons must be indelibly | abeled wit
and all lab coats and aprons must be placed in a sealed plastic bag or other suitable container that indicates the la
of origin. Note: Looséab coats and aprons pose a potential contamination hazard during collection and transport
and will not be collected.

Anyone providing lab coats or aprons to EH&S for laundering does so with the understanding that the service is
provided free of chargend EH&S assumes no responsibility for damage or loss. At the sole disofeEHA.S,

lab coats and aprons deemed to be unwashable due to contamination, or found to be worn out beyond the point o
reliable use will be disposed; the owner of the coatlweilhotified but will not be reimbursed.

Lab coat and apron pickup requests will generally be satisfied in three working days or less. Laundered coats and
aprons will be available for pickup at EH&S three complete working days after the time of oolledor
example, a coat picked up railhy on a Monday will be available for pickup at the end of the day on Thursday or
any time thereafter during normal working hours. Note: EH&S does not provide return service for laundered lab
coats. Any launderedeins that are not collected within one month may be discarded.

Proper Storage and Handling of Chemicals

Proper storage of chemicals is important to prevent chemical reactions that may result in fires, explosions or other
safety/health hazards. Chemlis must be stored according to chemical group, not simple alphabetical order.
Store chemicals of similar hazards and reactivity together. Many chemical companies provide storage codes for
their products in order to assist customers with the propeaggasf chemicals.Appendix D Storing Chemicals

Safely provides additional information regarding storage time limits and chemical incompatibilities. Here are
some general rules for safe chemical storage:

U Store chemicalenly in secure, wellentilated areas.

U Chemicals should be stored properly in cabinets or on shelves. Do not store chemicals on the floor or in
fume hoods. Make sure all chemicals are securely capped when not in immediate use.

U Shelving units must beaile and secured to the wall (island units must be braced across the top). Shelves
should have lips to prevent items from sliding off.

U Keep chemicals pushed back on shelves to prevent them from falling off in the event of accidental

tipping. A good ruleof thumb is to set bottles back from the edge a distance equal to the height of the
bottle when in an upright position.
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U Reactive chemicals should be stored on low shelving, preferably in secondary containment in case of
leakage.

U Dispose of outdated cheaails. ContacEH&S at 73129 to dispose of outdated chemicals.

U Always keep chemicals properly labeledelabel if a label is becoming faded or has been damaged.

U Make sure labels include the full name of the chemical, clearly written out in EnglismotDely on
abbreviations, acronyms, chemical formulas, and chemical structural diagrams as the sole source of
information on container labels..

U Store large quantities of flammable chemicals in an approved flammable storage cabinet.

Laboratory personhenust always wear proper PPE when handling chemicals, and secondary containment must
always be used when transporting chemicals from one location to another to prevent accidental chemical releases.

Flammable Chemical Storage

Flammable liquidggeneratevapors that can readily ignite and burn in air. The rate at which different liquids
produce flammable vapors depends on their vapor pressures and temperatures. These substances should be stor
separately from oxidizers and corrosive materials and ilmanfable storage cabinet. Storage of flammable
liquids (including waste) outside approved flammable storage cabinets and safety cans must not exceed 10 gallons
per 100 square feet of laboratory space. Tadde Ifor storage limitations imposed by OSHABNFPA.
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Table | Flammable and Combustible Liquid Storage Limits for Laboratories

ExcludingQuantities in Storage IncludingQuantities in Storage
Cabinet3or Safety Cans Cabinetd or Safety Cans
Laboratory Flammable or Maximum Quantits Maximum Quantits

Unit Combustible per 100 sq. ft of per 100 sq. ft of

Class Liquid Class Laboratory Unit Laboratory Unit
A? I 10 gallons 20 gallons
(High Hazard) I, 1l, and IIIA 20 gallons 40 gallons
B | 5 gallons 10 gallons
(Intermediate Hazard) I, 1l, and IIIA 10 gallons 20 gallons
C [ 2 gallons 4 gallons
(Low Hazard) I, 1, 1A 4 gallons 8 gallons

The information in this table was taken from the NFPA 45 standaRirerProtection fo Laboratories Using Chemical4996.

20Only Approved Storage Cabinets defined by NFPA 45 are allowed BH&S .

*The maximum quantities of flammable and combustible liquids in Class B and Class C instructional laboratory units shatcketstf thosésted.
“Class A laboratory units shall not be used as instructional laboratory units.

Corrosive Liquid Storage

Corrosive chemicalinclude strong acids and bases, dehydrating agents, and oxidizing agents. Inhalation of
vapors or mists from these stdnsces can cause severe bronchial irritation. These chemicals also erode the skin
and respiratory epithelium and are particularly damaging to the eyes. Corrosive chemicals should be stored in
corrosion resistant cabinets, and separated from other reageeitls should be stored separately from bases and
both should be stored separately from flammables and combustibles. Nitric acid should be stored by itself away
from other chemicals whenever possibdever store Nitric acid with organic acids(i.e. Gacial Acetic Acid).

Oxidizing Agents

Oxidizing agents, in addition to their corrosive properties, can present fire and explosion hazards on contact with
organic compounds or other oxidizable substances. Strong oxidizing agerfalfied) should bestored and
used in glass or other inert containers. Cork and rubber stoppers should not be used with these substances.

Table Il Examples of Oxidizing Agents$

Gases: Fluorine, Chlorine, Ozone, Nitrous Oxide

Liquids: Hydrogen Peroxide, Nitric AcidRerchloric Acid, Bromine, Sulfuric Acid

Solids: Nitrites, Nitrates, Perchlorates, Peroxides, Chromates, Dichromates, Picrates, Perman
Hypochlorites, Bromates, lodates, Chlorites, Chlorates

The information in this table was taken frdPnudentPractices in the Laboratory: Handling and Disposal of Chemicai&tional Academy Press
1995.

Peroxidizable Compounds

Peroxidizable compounds (including ethers) are a group of chemicals which become shock sensitive when they
form organic peroxides. Threaction is catalyzed by changes in sunlight, temperature, and pressure. Store these
compounds airtight and in their original containers, ideally with an inert gas such as nitrogen in the headspace (the
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area above the liquid in the bottle). Isolatestn chemicals from combustible and oxidizable materials, preferably
in a flammable storage cabinet. Always date peroxidizable compounds upon receipt and upon opening. See
Appendix Dfor more information on the handlindisposal and storage time limits for peroxidizable compounds.

Highly Reactive (Shock Sensitive) Chemicals

Highly reactive chemicals are inherently unstable and can react in an uncontrolled manner liberating heat and
toxic gases, which can lead to exptosi These include shock sensitive chemicals,-biggrgy oxidizers, and
peroxide formers. Before using these materials, safety information should be reviewed to evaluate proper storage
and handling procedures. Always date highly reactive/shock serddigveicals upon receipt and upon opening.
The following additional procedures are recommended for handling reactive chemicals:

U Secure reaction equipment properly.

U Use impact protection (shields and guards) in addition to chemical splash protectiquraieption,
gloves, laboratory coat, etc.).

U Handle shocisensitive chemicals gently to avoid friction, grinding, and impact.
ReviewAppendix Dfor specific examples of shock sensitive chemicals as well as additioety isdibrmation.

Toxic Chemical Storage

Toxic chemicals should be stored in accordance with general chemical compatibility guidelines. Highly toxic
chemicals that can pose immediate danger to life and health upon container opening should be stdoe#-under
andkey. Some examples of these compounds include, but are not limited to, dimethyl mercupyH@;H
thallium (111) oxide (TiOs), and hydrofluoric acid (HF).

Crossover Properties

Many chemicals found in the laboratory exhibit properties comtmanore than one of the previously mentioned
groups (for example, ether). For each chemical, one should simultaneously follow the safety guidelines for all
applicable hazard groups. Cont&t1&S for additional information about the storage of specifiernltals.

Storage of Chemicals in Refrigerators

All refrigerators located in laboratory areas must be clearly marked as to their contents. An inventory list should
be posted on the outside of the refrigerator. Refrigerators used for chemical storage masked "Chemical
Storage Only! No Food!" Flammable chemicals are not to be stored in a refrigerator unless the refrigerator is
specifically designed and approved for flammable storage. Refrigerators located in breakrooms or lunchrooms,
and which ardocated in the vicinity of laboratories, should be marked "Food Storage Only! No Chemicals!"
Refrigerators in laboratory work areas must not be used for food storage.

Labeling

All containers (including beakers, vials, flasks, etc.) must be labeledtgth chemical content(s) and other
relevant information. This includes dilute as well as stock solutions. Whenever possible, chemicals should
remain in their original containers with the original labels intact. If a chemical is transferred frongitglori
container, the new container must have the full name of the chemical, written out in English, and appropriate
hazard information. Damaged or faded labels must be replaced before becoming illegible. Additional
information on labeling requirementsche found in th&AU Hazard Communicationr®gram Manual
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Shipping of Hazardous Materials

To assure the safe transport of hazardous materials, the Univetsitpomply with theUnited States Hazardous
Materials Regulations4@ CFR8171180). These regulations cover the shipping aadsport of hazardous
mateials such as infectious substances, toxins, flammables, and explosives. They also contain specific packaging
and labeling requirements, and require that all individuals who ship hazardous materials be trained in the proper
packaging, labeling, and shipgiof such goods.

Hazardous Materialar e def i ned as, Afsubstances or material s
heal t h, safety, or property when transported. 0 Ur
hazardous materimlunlessthey have received training, which enables them to properly pack and label hazardous
materials and to correctly complete the required shipping papers. Laboratories shipping hazardous chemicals
must also provide a Material Safety Data Sheet tside entities who will receive the hazardous chemicals.
Contact EH&S for assistance in shipping hazardous materials off campus, or to obtain the required training. (See
Appendix C Hazardous Materials Shipping/Receiviagide.

Safety Equipment

In most cases, the following safety items should be readily available in laboratories: fire extinguishers,
eyewash/safety showers, spill kits/absorbents, first aid kits, and a telephone with emergency numbers posted on it.
Corsult EH&S for assistance in determining safety equipment needs for a particular laboratory.

Annual maintenance inspections on fire extinguishers are performed by a licensed fire extinguisher service
contractor. Discharged, overcharged, or missing fitngxishers need to be reported immediately to EH&S.
Eyewash/safety showers should be flushed weekly by laboratory personnel. In order to verify operation and
accessibility, laboratory personnel should check all other safety equipment at least onkeaa wel. Fume

hoods are inspected annually by EH&S (see the sectimime Hood Performanye

Malfunctioning eyewash/safety showers and fume hoods should be reported immediately to Physical Plant. If the
sakty equipment is not repaired promptly, please call EH&S. Laboratory operations should be restricted until
safety equipment iepaired; no chemical work is to be performed in a malfunctioning fume hood.

Spill Kits and First Aid Kits are to be maintainby individual laboratories or departments. Minimum equipment
requirements for spill kits can be found Appendix G Hazardous Materials Emergencies and SpilEmergency
contact numbers can also be foundppendix G

FUME HOOD PERFORMANC E

];e fume hood is one of the primary safety engineering controls in the laboEt&$. will (1) be responsible

for the annual inspection and certification of fume hoods, (2) monitorrévemtive maintenance program for

the funme hoods and (3) coordinate the approval and placement of new (or used) fume hoods in the laboratory.
The purpose of the fume hood is to remove toxic fumes or contaminants from the breathing zone of the user.
There are two basic categories of fume hodgsneral Purposend Special Purpose Diagrams outlining the
general characteristics of fume hoods can be fouAgpendix J Diagrams of Local Exhaust Devices

General Purpose Hoods

These hoods are used for laboratergrk with materials that do not require special handling procedures. A
generalpurpose fume hood can be one of four typesCdnventional Hoodthe basic hood with a movable sash
and baffle. This hood is geradlly the least expensive and its performance depends mainly on the position of the
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sash. (2By-Pass Hooddesigned to allow some exhaust air to-fiags" the face of the hood even when the sash
is closed. It is desigrd for use with sensitive and fragile apparatus and/or instrumeniuxBary Air Hood,
designed to introduce outside air into the hood and limit the amount of room air that is exhaust@ea§d Air
Volume (VAV) Hood designed to regulate the hood exhaust and keep the air velocity at a predetermined level.

Special Purpose Hoods

Certain research activities involve the use of substances that can create dangerous conditions or have clearly
defined hedh hazards. These activities will require specially designed fume hoods to deal with these unique
conditions. The most common special purpose fume hoods are perchloric acid and radioisotope fume hoods.

Perchloric Acid Fume Hoods

Procedures with perchlar acid must never be done in a regular fume hood. Special perchloric acid hoods must
be usedexcept in the case of the infrequent use ofllsguantities of perchloric acid. In this case, a regular
fume hood may be used; however, perchloric acid vapst betrapped and scrubbed prior to release

Perchloric acichoods are generally made of Roorrosive materials (stainless steel), and are equipped with a
water wash down mechanism in the ductwork. Perchloric acid fume hoods must be clearly fabetsetzonly

for perchloric acid or other mineral acids, such as nitric, hydrochloric, and hydroflUddoorganic solvents
should be stored or used in these hoodswWhen perchloric acid is heated above ambient temperature, vapor is
formed which can corahse in the ductwork and form explosive perchlorates. After each use, the fume hood
operator should wash down the hood and ductwork with water.

Radioisotope Fume Hoods

Any research activity involving volatile radionuclides must be done in a fume hpoopajate for such activities
and must meet the requirements set forth by the FAU Radiation Safety Officer (RSO). These requirements
include, but are not limited to, the following:
U Certification before procedures begin and at routine intervals theraaitdo exceed one year
U Establishment of a minimum flow rate of 100 linear feet per minute (Ifpm) across the sash opening of the
fume hood with a minimum face area (the region between the sash level and the bottoraeairfolil
diagram inAppendix J of four square feet.
U Operation twentfour hours per day, 365 days per year for those hoods used with tritium or radioiodine.

U Thyroid bioassays are required for individuals working with volatile 1125 in quantities greater than 1mCi.

Maintenance of a Use Ldgr each radioisotope fume hood is required to assure that the established release limits
are not exceeded.

General Safety Practices For Fume Hoods
U Fume hoods amotdesigned for storage. Items (equipment, chemicals, etc.) within the fume hood should
be minimized as they can reduce fume hood performance. Remove all items not required for procedures
in progress.
0 Fume hoods should be equipped with PH@AMagnehel i c

ensure that the hoods are functioning propenythle absence of gauges or meters, a convenient test
method is to use a tissue paper streamer attached to the bottom of the sash.
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U All work should be conducted no closer than six inches behind the plane of the face (sash opening) of a
fume hood.

U Any items within a hood must not obstruct the baffle openings or impede airflow at the face of the fume
hood.

U Fume hoods should be operated with sashes lowered whenever possible.

U Fume hood baffles are set to exhaust equally from the top, middle, and bottonofztireekood. Baffle
adjustments should only be made after consultation with EH&S.

U Fume hoods may fail for a variety of reasons. Lab personnel should have a contingency plan for hood
failure to prevent development of hazardous conditions, and to awerduptions in laboratory use.

— BIOSAFETY CABINETS A ND LAMINAR FLOW HOOD S

Biosafety Cabinets

The Biological Safety Cabinet (BSC) is another primary engineering control in the laboratory. It is commonly
used as a containment and protection dewcdaboratories working with biological agents. The major
functional element of a BSC is its ability to create a +sanile environment through the use of High Efficiency
Particulate Air (HEPA) filters. The size, location, and placement of these filitrdetermine the class and
function of a biological safety cabinet.

There are three different classes of BSCs which are not directly related to the Biological Safety Levels (BSLS)
required for the microbiological agent being used. Genef@lhss landClass llcabinets can be used for work at
BSLs 1 to 3.Class llicabinets are usually reserved for work at BSL4, although a Class Il cabinet can be used
this level if the appropriate personal protective equipment is used.

Class | Biosafety Cabinet

A ventilated cabinet for personnel and environmental protection, withieuirculated inward airflow away from

the user. The cabinet exhaust air is HER#ried before it is discharged to the outside atmosphere. This cabinet
resembles a chemical fume hood with a filtered exhaust and is suitable for work with low and moderate risk
biological agents where no product protection is required.

Class |l BiosafetyCabinet

A ventilated cabinet for personnel, product and environmental protection having (1) an open front with inward
airflow for user protection, (2) downward HER#tered; laminar airflow for product protection, and (3) HEPA
filtered exhausted air foenvironmental protection. Class Il cabinets are suitable for émd moderateisk
biological agents.

There are four recognized types of Class Il biosafety cabinets that are widely used. These are Class Il types: Al,
B1, B2, and B3. The nature of tlparticular research operation, the characteristics of a laboratory's exhaust
system, and the mandated regulations will determine which type of Class Il cabinet can be used EG&&tact

for more specific information.
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Class lll Biosafety Cabinet

A totally enclosed ventilated cabinet of g#&ght construction. Operations in the cabinet are conducted through
attached rubber gloves. The cabinet is maintained under negative air pressure of at least 0.5 inches (12.7 mm)
water gauge. Supply air is drawn inte cabinet through HEPA filters. The exhaust air is treated by double
HEPA filtration. Class lll cabinets are suitable for higgk biological agents and are accompanied by auxiliary
safety equipment.

Laminar Flow Hoods

The term "laminar flow" desdres the air purifying action of these hoods because they provide a directed, non
mixing air stream through a HEPA filter. They can also be called "clean benches" because they provide a near
sterile work areaHowever these hoods do not provide protectioto the user from contamination and, in

fact, can expose the worker to aerosols of allergenic or infectious materialResearchers therefore must not
confuse these hoods with biological safety cabinets. These hoods must not be used for microbioldgidtth wor
potential pathogens.

Please consulippendix Jfor diagrams of the basic components of laminar flow hoods and biosafety cabinets.
Materials, Designs and Construction

All materials, designs and construction d®s and laminar flow hoods shall abide by Naional Sanitation
Foundation (NSF) Standard 49

Performance, Inspection and Certification

Every new BSC must be performance tested by the manufacturer according to the requirements lig&sHn the
Standard. BSCs convertible from one type to another should be performance tested in each mode. Field
certification by authorized individuals or companies should include, but not be limited to, the following testing
procedures (described NSF Standard 49:

Saap Bubble/Halogen Leak
HEPA Filter Leak

Velocity Profile

Vibration sensitivity

Noise level

Airflow Smoke Patterns

e et et i e et @]

In addition, each BSC must have a certificate of inspection that should include, but not be limited to, the date of
certification, the name fothe person who performed the inspection, and the date for the next inspection.
Certification of biosafety cabinets must be done annually, whenever relocated, or if a problem is suspected.

Since laminar flow hoods are not used to provide protectitimetaser, these devices should be certified annually
to prevent product contamination. A list of licensed certification companies is available BH&% web site
under the ABiological Safetyo | ink.

EMPLOYEE INFORMATION AND TRAINING

An essential amponent of the Chemical Hygiene Plan (CHP) is providing information and training to all
laboratory workers. This information and training will ensure that laboratory workers are aware of the hazards
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posed by chemicals in their work areas and how to pritientiselves from these hazards.

All employees will be informed and trained about the hazards in the work area at the time of initial assignment
and prior to work involving new exposure situations. Refresher training will occur annually.

Employee Information
Laboratory workers will be informed of, and provided access to the following:

1. Contents and appendices of the "OSHA Lab Stand2&CER81910.1450

2. Contents and appendices of the CHP.

3. Mandatory and recommended exposure limits for hazardous chemicals.

4. The signs and symptoms associated with exposures to hazardous chemicals.

5. The location and availability of safety reference materiatdiding MSDSs, for hazardous chemicals.

Employee Training

At a minimum, employee training will include:

1. Methods used to detect the presence or release of hazardous chemicals.
2. Physical and health hazards of chemicals in the work area.
3. Protetive measures used to reduce hazards or exposures.

4, Applicable details of the CHP.
Information and Training Responsibilities

To satisfy the information and training requirements outlined above; laboratory workers must receive Laboratory
Safety and Hemrdous Waste Awareness and Handling training. EH&S will provide these trainings to
departments upon request and as otherwise scheduled. EH&S will document and maintain records of such
training and assist departments in tracking their refresher traiegdsn

Departments must identify laboratory workers who require training and ensure workers attend training sessions,

including refresher training. Principal investigators and lab managers must also protiggadn lab specific
safety training to lalbratory workers.
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ACTIVITIES REQUIRING PRIOR APPROVAL

In order to protect the health and safety of laboratory employees, building occupants and the community at large,
certain laboratory activities will require prior approval from the designated adgvody. Table Il provides a
summary of activities and the bodies within the University responsible for granting approvals for those activities.

Table 11l Activities and Approving Bodies

Activity Approving Body

Research grant proposals involvingzaedous chemicdls | Environmental Health & Safety
radioisotopes, lasers

Research involving: human/primate blood, tissues, hur|| Institutional Biological Safety Committee, Institutional

animal and plant pathogens, and recombinant BNA. Review Board

Theuse of laboratory animéals Institutional Animal Care and Use Committee (IACUC)
New experimental protocol procedures Principal Investigator, Lab Manager

Change(s) to existing protocol procedures Principal investigator, Lab Manager

Unattended operations Principal investigator, Lab Manager

Working alone in the laboratory Principal investigator, Lab Manager

AResearch grant proposals will be used to receive notice of these activities.
BAnimal Care and Use Committee reviews work when the Principal Inaéstigpplies.
CProhibited activity: A laboratory worker may not work alone in a laboratory while working with substances of unknowrtaxitityh

MEDICAL CONSULTATION /EXAMINATIONS

Employees should conta@H&S whenever there is a suspected expesto a hazardous chemical in the
laboratory. All accidents, injuries, or incidents must be reported to the supervisor or other person in charge.
Accidents and injuries resulting in the need for first aid, medical attention, or lostiwmerknust be daamented.

Persons responsible for the affected individual(s) must complete the appropriate report. (See University Accident
Reporting Procedures.)

If in the course of an exposure investigationEhy&S, monitoring reveals an exposure level routinely altbee
action | evel (or permissibl e &XQFR3$%Gtandatd éhat applies tditheE L 0 )
substance beingwestigated, then medical surveillance will be established for the affected employee.

Employees will also be provided the opportunity for a medical consultation in the event of a spill, leak, or other
potential hazardous exposure occurrence. Such comsultgill be used to determine the need for a medical
examination. Some of the chemicals used in the laboratory are OSHA regulated and have exposure monitoring
and medical surveillance requirements. These requirements are activated when the conceoftriteses
chemicals meet or exceed exposure levels determined by OSHA.

All consultations/examinations will be conducted or supervised by a licensed physician. These consultations
and/or examinations will be provided to the employee at no cost. Theysapkill be directed to an appropriate
medi cal facility by the Universityods Managed Care
requirements.
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In cases where laboratory employees seek medical attention for possible overexposure to haramiocals,
the Principal Investigator, supervisor, or lab manager must provide the following information to the attending
physician:

1. The identity of the hazardous chemical(s) to which the employee may have been exposed,;

2. A description of the conditns under which the exposure occurred including quantitative exposure data,
if available; and

3. A description of the signs and symptoms of exposure that the employee is experiencing, if any.
If at all possible, a copy of the Material Safety Data Sheftfdhe chemical(s) involved should also be given to

the physician. All incidents of overexposure must be fully documefged University Accident Reporting
Procedures)

For any consultation/examination provided under this program, the person responsible for the employee must
ensure that the attending physician provides a written opinion regarding the dad&$o These medical
documents shall be stored in a locked filbinat in a room that is also locked when unoccupldw written

opinion must include the following:

1. Any recommendations for further medical follays;
2. The results of the medical examination and any associated tests;
3. Any medical condition witih may be revealed in the course of the examination which may place the

employee at increased risk as a result of exposure to a hazardous chemical found in the workplace; and

4, A statement that the employee has been informed by the physician of the oéshe consultation or
medical examination and any medical condition that may require further examination or treatment.

The written opinion must not reveal specific findings or diagnoses that are unrelated to the occupational exposure.
Any written opnion from a physician will be treated as confidential medical records and will not be released to

third parties without the prior written consent of the employeey releases will be logged for tracking purposes.
The log will indicate where health rads were sent, even if a copy is released to the employEel & .

PARTICULARLY HAZARDO US SUBSTANCES

Additional protective measures must be implemented in areas where OSHA "select carcinogens," reproductive
toxins, and substances with a high degrieacoite toxicity are used:he Principal 1nvestigator (PI) bears

the ultimate responsibility for the safe use of particularly hazardous chemicals in the laboratory.
Researchers must creat®asignated Aredsee definition in thé\ppendix t Glossary in the laboratory that is
physically separated and visually labeled with appropriate warnings. Access to the Designated Area must be
strictly controlled. Engineering controls (such as fume hoods and biosafety cabineta)smib& located in this

Area. Some additional measures to be followed include:

U Abiding by good industrial/chemical hygiene practices (i.e., no eating drinking or tobacco products, wash
hands, use of proper PPE, etc.).

U Properly handling and storing wast
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U Using appropriate procedures for decontamination.

The PI using particularly hazardous substances will be responsible for submitting a Standard Operating Procedure
(SOP) toEH&S f o r review and approval bef ore tleeSORMUstsi gn.
outline the methods that wild.l be wused, the proper
restrictions to the area. Researchers should consult the SOP information descritpgbridix A of this
document to complete their SOPs. ConEdd&S with additional questions or concerns.

Guidelines for Handling Some Specific Hazardous Chemicals

The guidelines that follow, taken froAppendix Aof the OSHA Lab Standard2Q CFR81910.1450should be
adhered to when working with hazardous chemicals of a specific nature. For additional information on the
handling, storage or disposal of any of these chemicals, cdaitb&S .

Allergens and Embryotoxins

Al l ergens (diazomet hane, i socyanates, and dichr omat
depending upon individual susceptibility. Lab nkers should wear suitable PPE (gloves, lab coats, safety
glasses, respirators, etc.) to prevent hand contact with allergens or substances of unknown allergenic activity.

Embryotoxins (organomercurials, lead compounds, formamide) can have degenerdtit@xianeffects on
developing embryos. Women of childbearing age must handle these substances only in a glove box or hood with
satisfactory performance. They must also use appropriate protective apparel (gloves, lab coats, etc.) to prevent
skin contact.

In addition to these guidelines, the following practices should be instituted when working with allergens and
embryotoxins:

U Review the use of these materials with the research supervisor. Review procedures annually or whenever
a procedural change is mad

U Store these substances in an unbreakable secondary container, properly labeled, and in an area that i
securedcapable of being locked) and adequately ventilated.

U Notify supervisors of all incidents of exposure or spills. Consult a qualified pfuysidien appropriate.

Chemicals of Moderate Chronic or High Acute Toxicity

Certain chemicals have been identified as causing acute and/or chronic health effects. Substances of high acute
toxicity causa@mmediatenealth effects at very low concentrationSome examples of chemicals with high acute
toxicity include the gases hydrogen cyanide, phosgene, and arsine. Substances that have moderate chroni
toxicity may cause adverse health effects after repeated exposure over a period of time. Thesaudeay incl
carcinogens, teratogens, mutagens, and sensitizers. These supplemental rules should be followed in addition tc
those for allergens and embryotoxins:

0 Aim: To minimize exposure to these toxic substances by any route using all reasonable precautions.

U Applicability: These precautions are appropriate for substances with moderate chronic or high acute
toxicity.
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Location Use and store these substances only in areas of restricted access with special warning signs.

Containment Always use a hood (previdysevaluated to confirm adequate performance with a face
velocity of at least 100 linear feet per minute) or other containment device for procedures which may
result in the generation of aerosols or vapors. Trap released vapors to prevent their discharge.

Personal protectionAvoid skin contact by use of gloves and long sleeves (and other protective apparel as
identified in the MSDS or other safety document). Always wash hands and arms immediately after
working with these materials.

Records Maintain reords of the amounts of these materials on hand, amounts used, and the names of the
workers involved.

Prevention of spills and accident®e prepared for accidents and spills. Assure that at least two people
are present at all times if a compound in uwsédighly toxic or of unknown toxicity. Store breakable
containers of these substances in chemical resistant trays. Work (including instrumentation areas) and
storage areas should be covered with removable, absorbent, plastic backed paper.

o If a major spil occurs outside the hood, evacuate the area. CdEkdRE as soon as possible.
Cleanup personnel must wear suitable protective apparel and equipment.

Waste Thoroughly decontaminate/dispose of containers, labware, and contaminated clothing or shoes in
accordance with directions fronEH&S. Store contaminated waste in closed, properly labeled,
impervious containers. Ensure that absorbent material is used to prevent breaking of containers and to
absorb any leakage. All materials used must be compatitiietvei chemicals in the container.

Chemicals of High Chronic Toxicity

These chemicals can produce severe chronic effects in very low doses. Some examples include dimethylmercury
and nickel carbonyl, benzspyrene, and Mitrosodiethylamine.

Further sipplemental rules to be followed, in addition to all those mentioned above, for work with substances of
known high chronic toxicity (in quantities above a few milligrams to a few grams, depending on the substance as
identified in a MSDS or other safety donent) include the following:

i

i

Access Conduct all transfers and work with these s
is a restricted access hood, glove box, or portion of a lab, designated for use of highly toxic substances.
Make sure thpeople with access are aware of the substances being used and of the necessary precautions.

Approvals Prepare a plan for the use and disposal of these materials, andsbb&Snapproval.
Non-contamination/DecontaminationProtect vacuum pumps agdinsontamination by scrubbers or
HEPA filters and vent them into the hood. Decontaminate vacuum pumps or other contaminated

equipment, including glassware, in the hood before removing them from the Designated Area.

o Decontaminate the Designated Area befooemal work is resumed there, based on guidance
from EH&S, MSDS, and/or other sources of information.

Exiting: On leaving a Designated Area, remove any protective apparel (placing it in an appropriate,
labeled container) and thoroughly wash hands, forediame, and neck.
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U HousekeepingUse a wet mop or a vacuum cleaner equipped with a HEPA filter. Avoid dry sweeping
powder if the substance was toxic.

U Medical surveillance If using toxicologically significant quantities (as identified by MSDS or other
source of safety information) on a regular basis (e.g. 3 times per week), consult a qualified physician
concerning regular medical surveillance. If medical surveillance is recommended, conskii&&h

U Records Keep accurate records of the amounts ekéhsubstances stored and used, the dates of use,
names of users, and disposal records.

U Signs and labelsAssure that the Designated Area is conspicuously marked with warning and restricted
access signs. Keep all containers appropriately labeled withicle a | name and hazar c
Poi son. o

U Spills Assure that contingency plans, equipment, and materials to minimize exposures of people and
property in case of accident are available.

U Storage Store containers of these chemicals only in a veatilaimited access area in appropriately
labeled, unbreakable, chemically resistant, secondary containers.

U Glove boxesFor anegative pressurglove box, ventilation rate must be at least 2 volume changes/hour
and pressure at least 0.5 inches of watauge). For aositive pressurglove box, thoroughly check for
leaks before each use. In either case, trap the exit gases or filter them through a HEPA filter and then
release them into the hood exhaust. HEPA filters must be evaluated and replacedssaryndge
competent laboratory staff. Filters must be disposed of in accordance with hazardous waste regulations.
ContactEH&S for additional information.

U Waste Use chemical decontamination whenever possible; ensure that containers of contaminated waste
(including washings from contaminated flasks) are transferred from the Designated Area in a secondary
container under the supervision of authorized personnel.

Working With Perchloric Acid

Perchloric acid solutions shall not be evaporated or heated unkghe process takes place in a designated
perchloric acid fume hood These special fume hoods are designed in such a way as to allow systematic wash
downs with water after using perchloric acid. The evaporation of perchloric acid leads to the forimaitibily o
explosive anhydrous perchloric acid being deposited on the surfaces of ducts. Additionally, evaporated perchloric
acid can form equally explosive metallic perchlorate compounds in ductwork.

FAU laboratories lack fume hoods specifically desigfeedhe use of perchloric acid; therefore, use of perchloric
acid, when solutions are evaporated or heated, is not permiitadbne exception. In the case of infrequent
use of small quantities of perchloric acid, hoods not specifically designeddowith perchloric acid may be
permitted to be used if the vapors are trapped and scrylioedo releasanto the hood.

Conducting Procedures with Hydrofluoric Acid

Hydrofluoric acid (HF) is a corrosive material that is dangerous even at low caiimerg(56250ppm) and brief
exposure times. Skin contact causes serious skin burns which may not be immediately apparent or painful since
HF interferes with nerve function, initially blocking pain. Symptoms may be delayed 8 hours or longer, resulting

in deep acid penetration and severe burns. The fluoride ion readily penetrates the skin causing destruction of deep
tissue layers and bone. Systemic fluoride poisoning has been associated with sudden death due to cardiac arres
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which can occur with burns s little as 2.5% of body surface area. Inhalation of HF vapor may cause ulcers of
the upper respiratory tract and can also lead to systemic fluoride ion poisoning.

HF should be used in an operational chemical fume hood. In addition to a chemicalolineustomary PPE
including an apron or lab coat, clesmd shoes, goggles, and nitrile gloves, a full face shield and heavy neoprene
overgloves are required HF is usually stored in polypropylene containers since it attacks glass and other silicon
containing compounds. NOTE: HF reacts with silica to produce silicon tetrafluoride, a poisonous, corrosive gas
known to cause pneumonitis and pulmonary edema. Older polypropylene containers can become brittle or start to
bubble. If such a container is fourmhntact EH&S immediately. If concentrated HF contacts the skin call 911
immediately and inform medical personnel that a hydrofluoric acid exposure has occurred; also, inform EH&S of
the exposure incident.

Labs using hydrofluoric acid must have a supplyeither calcium gluconate gel (preferred), or a 10% W/V

calcium gluconate solution on hand as an antidote. Topical applications of the gel or solution should be applied
frequently and liberally while the victim is awaiting further medical attentioall EH&S for more information.
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— APPENDIX A: STANDARD OPERATING PROCEDURES —

Each laboratory must write specific standard operating procedures (SOPs) for work involving the use of
hazardous chemicals. See the definition of "Hazardous Chemical" ibefin@ions section of this document.

In most cases, more than one SOP will be required. All hazardous chemicals used in the laboratory must be
covered by an SOP, and these SOPs must be maintained with the Chemical FRiagienghe laboratory.

There are three methods that can be used to write SOPs:

1. By process (distillation, synthesis, chromatography, etc.).

2. By individual hazardous chemical (arsenic, benzene, hydrochloric acid, etc.).

3. By hazardous chemicalass (flammable, corrosive, oxidizer, etc.).
These methods may be used alone or in combination. Two forms are provided (an example and a blank) in this
appendix to assist in the preparation of SOPs. The blank form consists of eleven sections drubstadulthe

information listed below. Sample SOPs for some common laboratory chemicals can be found on the EH&S web
si te uchkbkmical SafatePragrain | i n ket EH&SGar assistance in developing appropriate SOPs.

SOP Format

Sect. 1 ProcessHazardouChemical,or HazardClass- circle one.

Sect. 2 DescribeProcessHazardousChemical or HazardClass.

Process Describe the process, which involves hamasichemicals. List all chemicals used in the
process.

HazardougChemical- Name the hazardous chemical for which the SOP is being developed. Include
International Union of Pure and Applied Chemistry (IUPAC), common name, and any abbreviation(s)
used or the chemical.

HazardClass- Describe the hazard associated with a particular group of similar chemicals and list the
chemicals used in the laboratory.

Sect 3. PotentialHazards- Describe the potential hazards for each process, hazardous chenticedact
class. Include physical and health hazards.

Sect. 4  PersonalProtective Equipment (PPE) - Identify the required level of PPE and hygiene practices
needed for each process, hazardous chemical or hazard class. PPE includes: gloves, apross, lab coat
safety glasses, goggles, fegld@elds, and respiratorBlote: Before using respirators, all employees
must comply with the University's Respiratory Protection Program. Call EH&S for more
information .

Sect. 5 EngineeringControls - Describe engineergn controls that will be used to minimize or eliminate
employee exposure to hazardous chemicals during the process. This includes ventilation devices such
as fume hoods, gloveboxes, etc.
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Sect. 6

Sect.7.

Sect. 8

Sect. 9

Sect. 10

Sect. 11.

SpecialHandling & StorageRequirements List storage regjirements for the hazardous chemicals
involved with the SOP, including specific storage areas, and policies regarding access to chemicals.
Special procedures suels dating peroxide formers and testing them before distillation are appropriate
here.

Spill and Accident Procedures Indicate how spills or accidental releases will be handled and by
whom. List the location of appropriate emergency equipmeilt kits, showers, eyewashes, and fire
equipment). Any special requirements for persoerpbsure should also be identified in this section.
Identify the location of emergency response phone numbers.

DecontaminationProcedures- Specify decotamination procedures to be used for equipment,
glassware and clothing: include equipmenthsas glove boxes, hoods, lab benches, and designated
areas within the laboratory.

WasteDisposalProcedures Indicate how wastes will be disposed.clirde the name of the person
responsible for managing laboratory waste. See Appendix B Handling, Storage and Disposal of
Hazardous Materials

Material Safety Data SheetLocation- Indicate the location of MSDSs for each hazardous chemical
used. Also, indicate the location of other pertinerfetgainformation, i.e. equipment manuals,
chemical references, etc.

Principal Investigator/Lab Manager Approvabign and date to indicate the SOP has been approved.
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EXAMPLE STANDARD OPERATING PROCEDURE

Location: Princlgavestigator: Date:

Section. 1 ProcessHazardouChemic# (or Hazard Class cjrcle one.

Section 2. Describe Hazard Clas€oncentrated inorganic acid solutions. Examples are hydrochloric and sulfdsic ac

Section 3. Potential HazardsCorrosive material, Inhalation of vapor is harmful, could damage lungs. Ingestion may be fatal. Liquid can
cause severe damage to skin and eyes. Strong inorganic acid mists containing Sulfuric acid can cause cancer.

Section 4. Personal Protective EquipmeMhen working with small amounts use chemical safety glasses and butyl or neoprene gloves.
Must have proper exhaust ventilation in room or use a fume hood. When pouring large amounts, use safety gogglesda émceashie
chemical resistant apron.

Section 5. Engineering ControtsWhen possible, dispense chemical in a fume hood. The room where the chemical is being used should
be equipped with proper exhaust ventilation to keep the airborne concentrationteekliewable exposure limit. Eye wash station and a
safety shower must be accessible within a 10 second travel time and not require passage through more than one door.

Section 6. Special Handling and Storage RequiremeStsre in a cool, dry, ventiladearea with other compatible substances. Keep away
from strong bases, oxidizers, cyanides, organic materials and metals such as zinc and mercury. Do not store in matal dheain
diluting, always add the acid into water slowly, never the otherawaynd. Containers of this product are hazardous when empty until
neutralized with a mild Sodium Bicarbonate solution.

Section 7.Spill and Accident Procedures
Inhalation: Remove to fresh air. If not breathing, give artificial respiration. Getaakdttention immediately.

Ingestion:DO NOT INDUCE VOMITING. Give large quantities of water or milk. Never give anything by mouth to an unconscious
person. Get medical attention immediately.

Skin Contactimmediately flush skin with copious amourttbwater for at least 15 minutes while removing any contaminated clothing.
Get medical attention immediately.

Eye Contactimmediately flush eyes with copious amounts of water for at least 15 minutes. Get medical attention immediately.

Small Spills (Oe Liter or less)Ventilate the area and use proper personal protective equipment. Neutralize with alkaline material such as
Soda Ash or Sodium Bicarbonate. Absorb the material with an inert absorbent such as vermiculite or sand and plabéimatsiriizr
for disposal and notify EH&S for pickup.

Large Spills (More than a Liter)Notify those affected by the spill and turn off all ignition sources. Evacuate the area and call
Environmental Health and Safety at 23729 or campus police at 28B00. Restrict people from entering the affected area until cleanup
is completed.

Section 8.Decontamination ProcedureEo decontaminate, wipe areas with a mild solution of Sodium Bicarbonate. Place all material in a
container | abel edous tWa sttheed woomrdd st MieHaczanrtdent s, and notify EH&S

Section 9.Waste Disposal Procedurd®ace waste in an appropriate and compatible container. Container must be closed and labeled with
the words fiHazar dous Wast elacesvaste in waste tollettibneareareand call EEH&Se8288. t uent s .

Section 10.Material Safety Data Sheets LocatioMaterial Safety Data Sheets are kept in a binder labeled MSDS in room___, or may be
found on the web at eith@ww.siri.orgor www.fau.edu/ehs

Section 11 Principal Investigator/ Lab Manager Approval: Signature:

Date:
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Location:

STANDARD OPERATING PROCEDURE

Principal Investigator:

Section 1

Section 2

Section 3

Section 4

Section 5

Section 6

Section 7

Section 8

Section 9

Section 10

Section 11.

ProcessHazardousChemical,or HazardClass- circle one.

DescribeProcessHazardousChemical or HazardClass

PotentialHazards

PersonaProtectiveEquipment

EngineeringControls

SpecialHandlingand StorageRequirements

Spill andAccidentProcedures

DecontaminatiorProcedures

WasteDisposalProcedures

Material SafetyDataSheetLocations

Principal Investigator/Lab Manager Approval:

Signature:

Date:
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—— APPENDIX B: HAZARDO US MATERIALS MANUAL

Purpose

The purpose of this policy is to provide University faculty, staff, and students with geidartbe safe and

proper storage, handling and disposal of Hazardous Materials. While thisnelatculoes not cover all
regulatory requirements concerning the handling storage and disposal of hazardous materials, it provides the basic
information necessary for most laboratories to comply with applicable regulations. Additional information is
availabk in the references listed Appendix F Contact Environmental Health and Safety for help in accessing the
references.

Definition of Hazardous Materials

A hazardous material is a substance, which is capable of prgdoaimful physical or health effects. Harmful
physical effects include: fire, sudden release of pressure, explosion, and other violent reactions. Harmful health
effects include: acute conditions and chronic conditions. Acute conditions develop soon afterexposure to
hazardous materials and include: burns, rashes, respiratory distress, convulsions, and possibly even death. Chroni
conditions develop after long term exposure to hazardous materials and include; cancers, nervous system
disorders, and daage to other organ systems.

Classification of Hazardous Materials

In order to safely handle and store hazardous materials, it is important to know the hazards. The hazards of most
materials fall into one or more of the following classifications:

Flammable Liguid.

Generally, any liquid that produces enough vapor at a temperature less than or equdd (6QL8C) to

ignite when exposed to an ignition sourde the United States, the legal definition of a flammable liquid has

different nuances ém agencyto-agency as follows:

e DOT defines a flammable liquid as any liquid having a flash point of not more th&hBQALAL °F), or
any material in a liquid phase with a flash point at or above 37.8 °C (100 °F) that is intentionally heated
and offeredor transportation.

e OSHA defines a flammable liquid as any liquid having a flashpoint below 100 °F. (37.8 °C), except any
mixture having components with flashpoints of 100 °F. (37.8 °C.) or higher, the total of which make up
99 percent or more of the totalume of the mixture.

e EPA uses the term Aignitabledo rather than fl amme
solution containing less than 24 percent alcohol by volume, and has flash point less than 60 °C (140 °F),

Note that a chemical mght not be labeled as flammable under the auspices of OSHA; however, it may

still meet the definition as flammable or ignitable as defined by DOT and EPA, respectively.

Combustible Liguid Any liquid which has a flash point between 28160.5°C ) and20C0°F (93.3C).

Flammable Solid A substance that can cause a fire through friction, absorption of moisture or spontaneous
chemical changes and, when ignited, will burn so vigorously that it creates a hazard e.g. sodium borohydride,
coal, etc.

Oxidizer. A substance that readily yields oxygen or other electron acceptor to stimulate the combustion of
organic matter (fuel) e.g. nitrates, permanganates, etc.
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Corrosive A liquid that corrodes steel (SAE 1020) at a rate greater than 6.35 mm (0.2p6riggar at a test
temperature of 136 (55°C) or has a pH less than 2 or greater than 12.5 e.g. acids, bases, anhydrides, etc.

Organic Peroxide An organic compound containing the chemical bah@- (oxygen joined to oxygen).

Poison A substance stoxic that it presents a risk to life or health.

Explosive Any chemical compound, mixture or device that reacts or decomposes with substantial instantaneous
release of gas and heat.

Compressed GadA substance in gas or liquid form contained ireasel under pressure. This includes cylinders,
lecture bottles, and aerosol cans. These substances may be flammab&mnnable, or poisonous.

Cryogenics Substances which are extremely cold such as liquid nitrogen, liquid helium and dry ice. These
substances can displace air and may become asphyxiation hazards if spilleevémtilaited areas.

Radioactive.
Any material that contains atoms which are unstable and attempt to become more stable by ejecting alpha
particles, beta particles, gamma raysays, neutrons, highpeed electrons, higgpeed protons, and
other particles capable of producing ions. Examples of radioactive wastesatetude:
(1) solid waste; such as, contaminated PPE and glassware, scintillation vials, plastic veare, pap
gels, animal carcasses, and plant ti$saurel
(2) liquid waste; such as, scintillation cocktails, electrophoresis gels, and discarded stock
radioisotopes.
See the FAU Radiation Safety Manual for specific information on the generation and prppsaldi$
radioactive material.

Biomedical/Biohazards Tissues, organs, and blood from humans and primates. Syringes, needles, sharps, and
other objects containing materials above.

Hazardous Materials Training Requirements

Laboratory personnel workinwith any of the mentioned hazardous materials must receive Laboratory Safety
Training. EH&S provides general Laboratory Safety Training. The Principal Investigator or Lab Manager is
responsible for training other lab personnel about specific hazardStandard Operating Procedures in their
areas. Federal and State regulations may require other training, such as Hazard Communication, Hazardous
Waste Disposal and Bloodborne Pathogens. These are offefleld&y. Radiation Safety training is available

from the Radiation Safety Officer. See the seddmployee Information and Trainirfor more information

Storage and Handling of Hazardous Materials and Handling

Hazardous materials must be stored based ondbmpatibility, not in alphabetical order. Store materials of the
same hazard together i.e. flammables with flammables, oxidizers with oxidizers etc. Referséctitne on
Proper Storage and Handling of Chemidalthe main body of the CH&ndAppendix D Storing Chemicals Safely
for additional guidelines.

Accidents, Spills, and Emergencies

Hazardous chemical spills can be handled effectively when a plan of action has bdepedevor accidents,
emergencies and spill awareness and/or procedur@pgealix G: Hazardous Materidi@nergencies and Spills
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Disposal of Chemical Hazardous Materials

e Federal, state and local laws strictly reguldte tlisposal of hazardous materials. The disposal of any
hazardous material in the sewer, on the ground or in the regular trash is illegal. &ee thist of
Hazardous Wastsection and theCity of Boca Raton Sewer Use Poli@t the end of this appendix for
additional information.

e EH&S is responsible for collecting hazardous waste and preparing it for shipment to an approved
hazardous waste disposal facility.

e Waste storage containers rhbb® nonleaking, chemically compatible, safe, and clearly labeled with the
words fAHazardous Waste. o0 The | abel must also i1
constituents. CalEH&S for pickups and include the following informatiorhetname of the products to
be picked up, the location, the person in charge of the area, a phone number and the quantity to be picked
up. Lab workers can also fill out thiaste Pickup Bquest Form{which duplicates this information) and
send the completed form EH&S.

Disposal of Empty Containers

e Hazardous chemical containers cannot be discar de

e In order to be considered empty, containers hgldinutely hazardous "P" waste (see Hm List of
Hazardous Wastat the end of this appendix) must be tripled rinsed and the rinsate must be collected and
disposed of as hazardous waste. This can create much morehaasigst disposing of the container as
a hazardous waste when empty. @E&H&S for pickup anddo notput this type of container in the
normal waste stream.

e Compressed gases including, returnable cylinders, and aerosol cans are not considered entjpty u
they reach atmospheric pressuteH&S will dispose of these types of cylinders. Empty Aerosol cans
must be managed according to the requirements igdieal Wastsection

e Other hazardous chemical containerssléhan 110 gallon capacity are considered empty when as much
material as possible has been removed through ordinary means (pouring, pumping, scraping, etc.), and
there is less than 3% by weight of the original contents left in the container. Onceyjreseft
containers are empty, rinse out the container, let it air dry (preferably in a hood), and finally remove or
deface the label prior to recycling or placing in the regular trash.

Disposal of Ink and Toner Cartridges

If an ink or toner cartridge haseen used under normal circumstances until it is empty, it is not considered
hazardous waste and can be managed by one of the following means:

1. Disposing of the container in the trash, or at an appropriate solid waste facility.
2. Shipping the contair for reclamation or reuse. (environmentally preferred)

If an ink or toner cartridge contains a substance with properties that make it potentially harmful to human health
or the environment, and if that substance remains in an unused or defectivetimerocartridge, then the
cartridge must be managed as hazardous waste when it is disposed. An MSDS for the toner cartridge will provide
a listing of hazardous ingredients that should be consulted in making the determination as to whether the unused
or defctive cartridge should be considered a hazardous waste.
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Whenever possible, unused or defective cartridges should be returned to the supplier for replacement or credit.
This practice minimizes the amount of unused cartridges needing disposal. Amgeartnat cannot be returned

and still contain residual ink or toner that is determined to be hazardous waste must be pick&tH&S bpr

proper disposal. ContaEH&S for assistance if you are uncertain of how to properly dispose of any unused or
defective ink or toner cartridges.

Biomedical Waste Disposal

Personnel who handle biomedical waste, sharps or work in areas which handle human blood, tissues and body
fluids must comply with the policy and procedures for the handling and disposal of biahwealste as required

by theFlorida Administrative Code 64E-16. The regulation requires, among other things, waste containment,
marking and labeling, and dispogdlpotentially contaminated material. For specific disposal information refer

to theBiological WasteProgramManualor callEH&S.

Disposal of Radiological Waste

OnyiAut hori zed Used Supervisors may purchase and u
Disposal of radioactive waste must be in compliance Witida Administra tive Code 64E5 and with the

rules contained in the FABadiation Safety ManualFor more information, calEH&S or the Radiation Safety

Officer.

For a radioactive wastgickup, fax a completegadiation Waste Disposal forbo EH&S or the Radiation Safety
Officer.

Laboratory Animal Waste Disposal Procedures

All research using animals at FAU must be damagécordance with the guidelines set forth by the Institutional
Animal Care and Use Committee. These requirements include but are not limited to the following:

Fixed Animal Tissues

Preserved specimen generated from teaching or research labs will isedigih as biomedical waste. Disposal
procedures will adhere to waste disposal guidelines within the Bidldgical Waste Program ManuaFor more
information callEH&S.

Research Animal Carcasses, Feces and Bedding

The guidelines for animal carcass waste disposal can be found in th&ielAdical Waste Program Manual
These guideling will vary depending upon how the animal tissue was used. For more information on specific
laboratory disposal requirements daH&S .

Mixed Waste

The creation of mixed waste (radioactive and chemical) is not allowed because of regulatory coasttaints
expense. Please consult WERI&S and the Radiation Safety Officer before generating mixed waste.

Waste Minimization
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The University is required by regulations to reduce the amount of hazardous chemical waste generated.
Departments should take tf@lowing waste minimization measures:

1.

2.

Only purchase chemicals in quantities that can be used before the expiration date of the material.

Recycle surplus or unwanted chemic#d$l&S maintains list of available chemicals periodically. Surplus
chemicals ee available free of charge and on a first come, first served basis (see the Chemical Surplus section
on theEH&S homepagevww.fau.edu/ehs

Florida Atlantic University Hazardous Waste Disposal Requirements

Failure to compy with hazardous waste regulations can result in fines of $50,000 per day per offense and
possible criminal charges against the responsible person(s).

1.

10.

11.

All employees working with hazardous waste must receive initial training and annual retraining. Initial
training is conducted in a classroom setting; annual retraining may be completed online.

Each lab will appoint a lab manager/alternate and designate a waste collection area.

All chemical containers must be properly labeled. An unlabelled chemicahbsa@n unknown and disposal

i s expensi ve. Hazardous waste containers must be
and/or chemicals in question (i.e. 100 ml acetone, 500 ml. hexane, 500 ml. ethyl acetate). Labels can be
obtained fronEH&S.

All compatible wastes shall be collected in approved sealed containers. Foil or film closures are not
acceptable.EH&S provides containers of various sizes for halogenated ohatmyenated solvents, acids,
bases, metals, etc. The use of glass astjgl containers for smaller amounts is acceptable. Containers must
be closed except when adding waste to a container.

Laboratories are not allowed to accumulate more than 40 L of waste or 500 ml or 500 grams of acutely
hazardous "P" waste at any onedim

Keep the waste containers near the process generating the waste. Keep open flame and ignition sources awa
from all chemicals. Do not overfill waste containers.

Peroxideforming chemicals should be either (1) consigned to waste before the expitate on the label, or
(2) tested for the presence of peroxides smdated to safeguard against the formation of sheeksitive
peroxides. Segppendix D: Table Vliifor additional information

Only EH&S is permittedo dispose of hazardous waste. Do not dispose of waste down the drain.
Major laboratory chemical cleasuts must be planned in advance.
All discharged, damaged, or out of date fire extinguishers must be reported immedigté&3o

All chemical spills must be cleaned up properly and safely. Large spills or any spill directly on the ground,
water, or sanitary sewer must be immediately report&H&S . SeeAppendix G

To request a chemical, biohazardous, or ractive waste pickup, calH&S or fill out awaste pickup fornon the
EH&S website.
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Special Waste

Special waste refers to commonly used items that need special procedures fol. digp@saples of these
include aerosol cans, fluorescent light bulbs, ballasts, hazardous batteries, pharmaceuticals, and used oil.

Aerosol Cans

According to hazardous waste regulations pressurized aerosol cans must be disposed of as hazardous waste

Aerosol cans also pose a potential risk of explosion if handled improperly. All departments that generate aerosol

cans must follow these procedures:

1. Collect and store all aerosol cans at Designated Accumulation Point(s) within the work area. Areas that
gererate large quantities of aerosol cans should have a 5 gallon trash container with a lid at the designated
accumulation point.

2. The container will be labeled as followdazardous Waste Aerosol Cans Only

3. Request a pickip from EH&S when the caainer is full.

Fluorescent Light Bulbs

Fluorescent light bulbs contain enough elemental mercury to be categorized as a hazardous waste. The FAU
Maintenance Department is generally responsible for the collection and recycling of used fluorescambght b
However, if lab personnel change or replace fluorescent light bulbs, cBr&& for a pickup. AlscEH&S will

manage and clean up any broken light bulbs.

Many retailers are now offering fAgreeno s fvdste awmee s c e n
di sposed. These bulbs have different names, but ar
markings, such as a green printed monogram, greecengg s or ot her green indicato
bulbs still contaidow levels of mercury that, even at very low levels, can becorrmaire and be deposited into

the environment . For t his reason, figreend fluores
fluorescent light bulbs.

Ballasts

Ballasts conwl the starting and operating voltages, and regulate the current passing through fluorescent lights.
Some ballasts contain polychlorinated biphenyls (PCBs) that must be removed and disposed of as hazardous
waste. Other noPCB ballasts may contain DEHBi (2-ethylhexyl) phthalate) which is classified by EPA as a
hazardous substance. Ballasts must not be disposed in the trash. The FAU maidigreamecent is generally
responsible for the collection and recycling of all ballagkl&S can also be coatted for ballast pickups.

Hazardous Batteries

Many batteries contain one or more hazardous chemical components, which are considered to be hazardous
wastes. The following battery types are considered hazardous batteries and must be reEy¢&s. by

Lead Acid (car batteries can also be recycled by the transportation department)
Mercury

Silver

Lithium

Nickel Cadmium, NiCad , Nickel Metalhydride

aprwOE
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Common alkaline batteries (Duracell or Energizer batteries) are exempt argenaigposed of in the regular
trash. Direct any questions concerning the type or nature of batteries found in the worlEat&8 to

Pharmaceuticals

Pharmaceutical waste includes expired, recalled, damaged, overstocked, unwanted, or contaminated drugs,
vaccines, supplements, vitamins, and sera. Effective March 26, 2009, pharmaceuticals containing hazardous
ingredients may be managed as special waste in the State of Floriga.0er62730.186

The university pharmacy and student health services clinic manage their own pharmaceutical waste. All expired,
recalled, damaged or overstocked pharmaceutical products from the clinic are bulked with those from the
pharmacy and pickedp quarterly by a reverse distribution ser
distribution service returns pharmaceuticals that have residual value directly to the manufacturer for credit. All
other waste pharmaceuticals are incineratedcatgeneration facility that converts the waste to useable energy.

Principle investigators who are licensed to use controlled substances for teaching and research purposes are
responsible for the proper disposition of their controlled pharmaceutica siasams under the auspices of their
license. EH&S may be contacteds needetbr assistance witthe proper disposition of these substances.

EH&S can also provide assistance on a dasease basis with the disposal of research and teachiaigd
prescription and ovethe-counter medications.

All pharmaceutical waste should be kept in a secured location until removed for disposal. Under no
circumstances should pharmaceutical waste be disposed in the regular trash or down the sink.

Used Oil

Usdl oil is regulated as a special waste in Florida, per the requirements specHiédGn62710. Used oil is

defined as any oil which has been refined from crudermsynthetic oil and, as a result of use, storage, or
handling, has become contaminated and unsuitable for its original purpose due to the presence of physical or
chemical impurities or loss of original properties.

All used oil storage tanks and contis must be labeled with the words "Used Oil" in order to minimize the risk

of cross contamination with other chemicals. All used oil containing tanks and containers must also have
secondary containment (unless they are dewhléed) that has the capagcito hold 110% of the volume of the
largest tank or container within the containment area.

Since the risk posed to the environmental from a small, indoor spill is minimal, portable collection containers,
satellite accumulation containers, and other somitainers (those with a total capacity of equal to or less than 55
gallons) which are stored on an-oilpermeable surface inside a structure satisfy the requirements for secondary
containment, as do portable collection containers on wheels that are@mipkin 24 hours.

Used oil must not be discharged into soils, sewers, drainage systems, septic tanks, surface or ground waters

watercourses, or marine waters. Used compressor, pump, hydraulic or motor oils must be recycled. Collect used
oil in proper ontainers (&g a | or |l ess) which ar eEH&S forgitkapd , AUsed Oi

NOTE: ONLY MATERIAL GENERATED ON CAMPUS WILL BE MANAGED BY EH&S. DO NOT
BRING PERSONAL MATERIAL FROM HOME

FLORIDA ATLANTIC UNIVERSITY , CHEMICAL HYGIENE PLAN 45


https://www.flrules.org/gateway/ruleNo.asp?id=62-730.186
http://www.dep.state.fl.us/waste/quick_topics/rules/documents/62-710.pdf

EPA List of Hazardous Waste

CHARACTERISTIC WASTES (D001-D003)

D001 Ignitable Characteristic Alkalines
Ignitable Compressed Gases Other Corrosives
Ignitable Liquids
Ignitable Reactives D003 Reactive Characteristic
Oxidizers Cyanides

Explosives

D002 Corrosive Characteristic Reactive Sulfides

Acids Water Reactives

ToxICITY CHARACTERISTICS

D004 Arsenic D024 m-Cresol

D005 Barium D025 p-Cresol

D006 Cadmium D026 mixed Cresols
D007 Chromium D027 p-Dichlorobenzene
D008 Lead D028 1,2-Dichloroethane
D009 Mercury D029 1,1-Dichloroethylene
D010 Selenium D030 2,4-Dinitrotoluene
D011 Silver D031 Heptachlor (and its epoxide)
D012 Endrin D032 Hexachlorobenzene
D013 Lindane D033 Hexachlorobutadiene
D014 Methoxychlor D034 Hexachloroethane
D015 Toxaphene D035 Methyl Ethyl Ketone
D016 2,4D D036 Nitrobenzene

D017 2,4,5TP (Silvex) D037 Pentachlorophenol
D018 Benzene D038 Pyridine

D019 Carbon Tetrachloride D039 Tetrachloroethylene
D020 Chlordane D040 Trichloroethylene
D021 Chlorobenzene D041 2,4,5Trichlorophenol
D022 Chloroform D042 2,4,6Trichlorophenol
D023 o-Cresol D043 Vinyl Chloride

HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES (FO01-F039)

FO01 Halogenated solvents used for degreasing 1,1,2Trichloroethane
1,1,%Trichloroethane Chlorobenzene
1,1,2Trichloro-1,2,2;trifluoroethane o-Dichlorobenzene
Carbon tetrachloride Trichloromonofluoromethane
Tetrachloroethylene
Trichloromonofluoromethane FO0O3 NorHalogenated solvents

FO02 Halogenatesblvents Acetone
1,1, Trichloroethane Cyclohexanone
1,1,2Trichloro-1,2,2;trifluoroethane Ethyl Acetate
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Ethyl Benzene

Ethyl Ether

Methanol

Methyl Isobutyl Ketone
n-Butyl Alcohol

Xylene

FO04 NorHalogenated solvents

Cresol
Cresylic acid
Nitrobenzene

FOO5 NorHalogenated solvents

ACUTE HAZARDOUS WASTE (P001P123)

POO1

P002

PO03
P0O0O4
P0O05
P0O06
PO07
P0OO8

PO09
PO10
PO11

PO12

PO13
P014

PO15
PO16

PO17
PO18
P020
P0O21
P022
P023
P024

P026
P027
P028

4-hydroxy-3-(3-oxo-1-phenylbutyl}2H-1-
Warfarin
1-Acetyl-2-thiourea
N-(aminothioxomethybAcetamide
Acrolein

Aldrin

Allyl Alcohol

Aluminum Phosphide
5-(Aminomethyl}3-isoxazolol
4-Aminopyridine
4-Pyridinamine
Ammonium Picrate
Arsenic Acid

Arsenic Oxide AgOs
Arsenic Pentoxide

Arsenic Oxide A0
Arsenic Trioxide

Barium Cyanile
Benzenethiol

Thiophenol

Beryllium

Dichloromethyl Ether
Oxybischloromethane
Bromoacetone

Brucine

Dinoseb

Calcium Cyanide

Carbon Disulfide
Chloroacetaldehyde
4-chloro-benzenamine
p-Chloroaniline
1-(o-Chlorophenyl)thiourea
3-Chloropropionitrile
Benzyl Chloride
Chloromethylbenzene
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2-Ethoxyethanol
2-Nitropropane
Benzene

Carbon Disulfide
Isobutanol

Methyl Ethyl Ketone
Pyridine

Toluene

FOO6-F039

P029
PO30
PO31

PO33
P034
P0O36

PO37
P0O38

P0O39
P040
P0O41
P042

P043
P044
P045

P0O46
P047
P048
P049
P0O50
PO51
P054

P0O56
PO57

P0O58

(See regulations for detad® CFR8261)

Copper Cyanide

Cyanides

Cyanogen

Ethanedinitrile

Cyanogen Chloride
2-Cyclohexyt4,6-dinitrophenol
Dichlorophenylarsine

Phenyl Arsonous Dichloride
Dieldrin

Diethyl Arsine

Diethylarsine

Disulfoton

0O,0-Diethyl O-pyrazinyl
Diethyl-p-nitrophenyl Phosphate
4-[1-hydroxy-2-(methylamino)ethyH1,2-
Epinephrine
Diisopropylfluaophosphate
Dimethoate

2-Butanone, 3,@limethyl1-(methylthio}),
O-[(methylamino)carbonyl] oxime
Thiofanox

alpha,alphalimethylbenzeneethanamine

alpha,alph&imethylphenetiilamine
4 ,6-Dinitro-o-cresol
2,4-Dinitrophenol

Dithiobiuret
Thiomidodicarbonic diamide
Endosulfan

Endrin

Aziridine

Ethyleneimine

Fluorine

2-Fluoro-Acetamide
Fluoroacetamide
Fluoroacetic acid sodium salt
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P059
PO60
P062
P063

P0O64

PO65

P0O66
PO67

P0O68
P0O69
PO70
PO71
PO72
PO73
PO74
PO75
PO76

PO77

PO78

P081

P082
PO&

P085

P0O87
P0O88
P0O89

P092

P093
P094

U001
U002
U003
U004
U005
U006
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Heptachlor

Isodrin

Hexaethyl Tetraphosphate
Hydrocyanic Acid

Hydrogen Cyanide
Isocyanatomethane

Methyl Isocyanate

Fulminic Acid, mercury salt
Mercury Fulmnate

Methomyl

1,2-Propylenimine
2-methylAziridine

Methyl Hydrazine
2-Methyllactonitrile

Aldicarb

Methyl Parathion
alphaNaphthylthiourea

Nickel Carbonyl

Nickel Cyanide

Nicotine

Nitric Oxide

Nitrogen Oxide NO
4-nitro-benzenamine
p-Nitroaniline

Nitrogen Dioxide

Nitrogen Oxide N@
Nitroglycerine
N-methykN-nitrosomethanamine
N-Nitrosodimethylamine
N-Nitrosomethylvinylamine
Vinylamine, NmethyFN-nitroso
Octamethyl Diphosphoramide
Octamethylpyrophosphoramide
Osmium Tetroxide

Endothall

Parathion

(AcetateO)phenytmercury
Phenylmercury Acetate
Phenylthiourea

Phorate

P095
P096
P097
P098
P099
P101
P102
P103
P104
P105
P106
P108

P109
P110

P111

P112
P113

P114

P115

P116

P118
P119

P120
P121

P122
P123

Carbonic Dichloride
Phosgene

Hydrogen Phosphide
Phospime

Famphur

Potassium Cyanide

Argenate (%), bis(cyaneC)-, potassium
Potassium Silver Cyanide
Ethyl Cyanide

Propanenitrile

Propargyl alcohol

Selenourea

Silver Cyanide

Sodium Azide

Sodium Cyanide
Strychnidin10-one

Strychnine
Tetraethyldithiopyrophosphate
Tetraethyl Lead

Tetraethyl Plumbane
Tetraethyl Ester Diphosphoric Acid
Tetraethyl Pyrophosphate
Tetranitromethane

Thallic Oxide

Thallium Oxide

Selenious Acid, dithallium salt
Thallium Selenite

Sulfuric Acid, dithallium salt
Thallium Sulfate
Hydrazinecarbothioamide
Thiosemicarbazide
Trichloromethanethiol
Ammonium Vanadate
Vanadic Acid, ammonium salt
Vanadium oxide

Vanadium Pentoxide

Zinc Cyanide

Zinc Phosphide

Toxaphene

OFF-SPECIFICATION HAZARDOUS WASTE (U001-U249)

Acetaldehyde
Acetone

Acetonitrile
Acetophenone
2-Acetylaminofluorene
Acetyl Chloride

uoo7
uoo8
U009
U010
uo11
uo12

Acrylamide
Acrylic Acid
Acrylonitrile
Mitomycin C
Amitrole
Aniline



uo14
U015
U016
uo17
uo18
U019
U020

U021
U022
U023
U024
U025
U026
uoz27
U028
U029
U030
U031
U032
U033

U034
U035
U036
U037
U038
U039
uo41
uo42
uo43
uo44
uo45
U046
uo47
U048
U049
U050
U051

U052
U053
U055
U056
U057
U058
U059
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Auramine

Azaserine

Benz(c)acridine

Benzal Chloride
Benz(a)anthracene
Benzene

Benzenesulfonyl Chloride
Fluoranthene

Benzidine
Benzo(a)pyrene
Benzotrichloride
bis(2-Chloroethoxy)methane
bis(2-chloroethyl)ether
Chlornaphazin
bis(2chloroisopropyl)ether
bis(2-ethylhexyl)phthalate
Methyl Bromide
4-Bromophenyl Phenyl Ether
n-Butyl Alcohol

Calcium Chromate
Carbon Oxyfluoride
Carbonyl Fluoride
Trichloroacetaldehyde
Chlorambucil

Chlordane

Chlorobenzene
Chloroben#ate
p-Chloro-m-cresol
1-Chloro-2,3-epoxypropane
2-Chloroethyl Vinyl Ether
Vinyl Chloride

Chloroform
Chloromethane
Chloromethyl Methyl Ether
2-Chloronaphthalene
2-Chlorophenol
4-Chloro-o-toluidine Hydrochloride
Chrysene

Creosote-Lead
Creosote-Naphthalene
Creosote-Pentachlorophenol
Creosote-Phenanthrene
Creosote-Pyrene
Creosote-Toluene
Creosote-Xylene

Cresols

Crotonaldehyde

Cumene

Cyclohexane
Cyclohexanone
Cyclophosphamide
Daunomycin

U060
U061
U062
U063
U064
U066
uo67
U068
U069
U070
uo71
uo72
uo73
uo74
uo75
U076
uo77
uo78
uo79
U080
U081
U082
U083
U084
uo85
U086
uos7
U088
U089
U090
U091
U092
U093
U094
U095
U096
U097
U098
U099
U101
U102
U103
U105
U106
uio07
U108
U109
U110
Ulil
U112
U113
Uli4

DDD

DDT

Diallate
Dibenz(a,h)anthracene
1,2,7,8Dibenzopyrene
1,2-Dibromo-3-chloropropane
Ethylene Dibromide
Dibromomethane

Di-n-butyl Phthalate
o-Dichlorobenzene
m-Dichlorobenzene
p-Dichlorobenzene
3,3-Dichlorobenzidine
1,4--Dichloro-2-butylene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethylene
Methylene Chloride
2,4-Dichlorophenol
2,6-Dichlorophenol
1,2-Dichloropropane
1,3-Dichloropropylene
1,2,3,4Diepoxybutane
N,N-Diethylhydrazine
0,0-Diethyl Smethyldithiophosphate
Diethyl Phthalate

Diethyl Silbestrol
Dihydrosafrole
3,3-Dimethoxybenzidine
Dimethylamine
p-Dimethylaminoazebenzene
7,12Dimethylbenz(a)anthracene
3,3-Dimethylbenzidine
a,aDimethyl Benzyl Hydroperoxide
Dimethylcarbonyl Chloride
1,1-Dimethylhydrazine
1,2-Dimethylhydrazine
2,4-Dimethylphenol

Dimethyl Phthalate

Dimethyl Sulfate
2,4-Dinitrotoluene
2,6-Dintirotoluene

Di-n-octyl Phthalate
1,4-Dioxane
1,2-Diphenylhydrazine
Dipropylamine
Di-n-propylnitrosamine

Ethyl Acetate

Ethyl Acrylate

Ethylene bisdithiocarbamic acid



U115
Ulle
U117
U118
U119
ulz21
U122
U123
ui24
U125
U126
U127
U128
U129

U130
U131l
U132
U133
U134
U135
U136
U137
U138
U140
U141
U142
U143
U144
U145
U146

ui47
U148
U149
U150
U151
U152
U153
Uil54
U155
U156
U157
U158
U159
U160
uilel
U162
U163
ule4

Ethylene Oxide

Ethylene Thiourea

Ethyl Ether

Ethyl Methacrylate

Ethyl Methane Sulfonate
Trichloromonofluoromethane
Formaldehyde

Formic Acid

Furan

Furfural

Glycidaldehyde
Hexachlorobenzene
Hexachlorobutadiene
alphaBHC

betaBHC

deltaBHC

gammaBHC (Lindane)
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hydrazine

Hydrogen Fluoride
Hydrogen Sulfide

Arsinic Acid, dimethyl
Indeno (1,2,&d)pyrene
lodomethane

Isobutyl Alcohol

Isosafrole

Kepone

Lasiocarpine

Lead Acetate

Lead Phosphate

Lead subacetate

Lead, bis(acetat®)tetrahydroxytr
Maleic Anhydride

Maleic Hydrazine
Malononitrile

Melphalan

Mercury

Methacrylonitrile
Methanethiol

Methanol

Methapyrilene

Methyl Chlorocarbonz
3-Methylcholanthrene
4,4-Methylene bis(Zhloroaniline)
Methyl Ethyl Ketone

Methyl Ethyl Ketone Peroxide
Methyl Isobutyl Ketone
Methyl Methacrylate
N-Methyl N-nitro N-Nirosoguanidine
Methylthiouracil
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U165
U166
ule67
U168
U169
U170
ulrzi
U172
ul73
ul74
U176
U177
ul78
U179
U180
U181l
U182
U183
uis4
U185
U186
uisg7
U188
U189
U190
U191
U192
U193
U194
U196
U197
U200
U201
U202
U203
U204
U205
U206
U207
U208
U209
U210
U211
U213
U214
U215
U216
U217
U218
U219
U220
U221

Naphthalene
1,4Naphthoquinone
1-Naphthylamine
2-Naphthylamine
Nitrobenzene
p-Nitrophenol
2-Nitropropane
N-Nitroso-di-n-butylamine
N-Nitroso-di-n--ethanolamine
N-Nitrosodiethylamine
N-Nitroso-N-ethylurea
N-Nitroso-N-methylrea
N-Nitroso-N-methylurethane
N-Nitrosopiperidine
N-Nitrosopyrrolidine
5-Nitro-o-toluidine
Paraldehyde
Pentachlorobenzene
Penachloroethane
Pentachloronitrobenzene
1,3-Pentadiene
Phenacetin

Phenol

Phosphorous Sulfide
Phthalic Anhydride
2-Picoline

Pronamide

1,3-Propane Sultone
n-Propylamine

Pyridine

p-Benzoquinone
Respirine

Resorcinol

Saccharin and salts
Safrole

Selenium Dioxide
Selenium Sulfide
Streptozoticin
1,2,4,5Tetrachlorobenzene
1,1,1,2Tetrachloroethane
1,1,2,2Tetrachloroethane
Tetrachloroethylene
Carbon Tetrachloride
Tetrahydrofuran
Thallium Acetate
Thallium Carbonate
Thallium Chloride
Thallium Nitrate
Thioacetamide

Thiourea

Toluene

Toluenediamine
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U222
U223
U225
U226
U227
U228
U233
U234
U235
U236
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o-Toluidine

Toluene Diisocyanate

Bromoform

1,1,X%Trichloroethane
1,1,2Trichloroethane
Trichloroethylene

Silvex

symTrinitrobenzene
tris-(2,3-Dibromopropyl}phosphate
Trypan Blue

U237
U238
U239
U240
U243
U244
U246
U247
U248
U249

Uracil Mustard

Ethyl Carbamate

Xylenes

2,4-D (2,4Dichlorophanoxyacetic Acid)
Hexachloropropylene

Thiram

Cyanogen Bromide

Methoxychlor

Warfarin

Zinc Phosphide
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City of Boca Raton Sewer de Policy Limits Regulated Pollutants

The following information is taken from policies and procedures instituted by the City of Boca Raton:

General Prohibitions

No user shall introduce or cause to be introduced into the wastewater facility any pafutzastewater that
causes pass through or interference.

Specific Prohibitions

No user shall introduce or cause to be introduced into the wastewater facility the following pollutants, substances,
or wastewater.

Material or characteristic Maximum allowable value over any 24hr period
Arsenic 0.10 mg/I
Cadmium 0.30 mg/I
Chromium, total 4.70 mg/l
Chromium, hexavalent 2.90 mg/I
Copper 2.00 mg/I
Cyanides/ates 0.010 mg/I
Iron 21.00 mg/l
Lead 0.37 mg/I
Mercuy 0.0005 mg/I
Nickel 0.10 mg/I
Phenols 0.20 mg/I
Silver 0.60 mg/I
Zinc 3.72 mg/l
CBODs 400.00 mg/I
Suspended solids 400.00 mg/l
COD 800.00 mg/l
Radium 226 and 228 (mcl) 5.00 pCi/l
Radium 226 (mcl) 3.0 pCi/l
Gross Alpha and radium 226

(excluding radon and uranium) (mcl) 15.0 pCi/l
Chlorides 600.00 mg/l
Hydrogen Sulfide 5.00 mg/I
Oil and grease 100.00 mg/l
pH 6.08.5
Total Dissolved Solids 2000 mg/I
Temperature 150°F

Also Prohibited:
a) Any gasoline, benzene, naphtha, fuels oil or other flammable explosive liquid, solid, or gas.

b) Waste from restaurants or places where a large amount of cooking is done or where the waste carries
large amounts of grease
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f)

9)

h)

)

K)

P)

Q)

Any noxious or malodorous gas or substance which, either singly or by interaction with other wastes, may
create a public nuisance or increase the hazard of entry into sewers from maintenance and repair.
Domestic sewage is excluded.

Any solid a viscous substance which may cause obstruction to the flow in sewers or interference with the
proper operations of the city wastewater facilities.

Any waters or wastes containing toxic, poisonous or radioactive substances in concentrations which may
constitute or create a public nuisance or hazard to humans or animals, or may interfere with any
wastewater treatment process or the city wastewater facilities.

Any waters or wastes which, after treatment by the city, exceeds federal, state, oqualdzl
requirements, unless a current and lawful permit allows such discharge.

Any stormwater or drainage from a yard, roof, basement, air conditioning unit, cooling tower, or street
catch basin. Existing air conditioning units and cooling towershdiggng into wastewater facilities prior
to the adoption of Article IV of the Boca Raton Municipal Code are exempt.

Any wastewater which causes a hazard to human life or creates a public nuisance.

Any wastes from septic tanks or other facilitiesyastes emanating from locations outside the city sewer
service area without previous written approval of the director; such discharges shall only be made at a site
approved by the director.

Petroleum oil, nofbiodegradable cutting oil, or prodsatf mineral oil origin, discharged at any flow rate
or concentration, which will cause interference or pass through.

Pollutants that create a fire or explosion hazard in the wastewater facility.

Pollutants which will cause corrosive structuranthge to the wastewater facility, but in no case
discharges with pH lower than 6.0, unless the wastewater facility is specifically designed to accommodate
such discharges.

Solid or viscous pollutants in amounts which will cause obstruction to tharfltve wastewater facility
resulting in interference.

Any pollutant, including oxygedemanding pollutants, released in a discharge at a flow rate or pollutant
concentration that will cause interference with the wastewater facility.

Heat in amouts which will inhibit biological activity in the wastewater facility resulting in interference,

but in no case heat in such quantities that result in the discharge from the treatment plant having a
temperature th t exceeds 40eC (104ekF) unl ess the appro
limits in accordance with Rule 6202.520, F.A.C.

Pollutants which result in the presence of toxic gases, vapors or fumes within the wastewater facility in a
guantitythat will cause acute worker health and safety problems.

Any trucked or hauled pollutants, except at discharge points designated by the control authority.

Waste water containing any radioactive wastes or isotopes except in compliance wittbkpSliate or
Federal regulations.
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—— APPENDIX C: Hazardous Materials Shipping/Receiving Guide—

(Revised 03/07/11)

Shipping Hazardous Materials

Since 1990, the U.S. Department of Transportation (DOT) has regulated the transport of "hazardous materials"
in all modes of transportation (air, ground and sea). Transportation of "dangerous goods" by air has been
regulated by the International Air Transport Association (IATA) since 19%@& DOT and IATA regulations are
intended to ensure that all who comedmtact with a shipment of hazardous materials are properly informed of

the hazards presented by the materials, and the measures necessary for their safe transport.

What are Hazardous Materials and Dangerous Goods?

Hazardous materials are substancesatemls, which have been determined by the Secretary of Transportation

to be capable of posing an unreasonable risk to health, safety, and property when transported in commerce. The
term includes hazardous substances, hazardous wastes, marine podigeaiisd temperature materials,

materials designated as hazardous in the Hazardous Materials H&ldl® @nd materials that meet the defining
criteria forhazard classeand divisions iMd9 CFR 173

Dangerous goods are articles or substances which are capable of posing a significant risk to health, safety or
property when transported by aifhe transportation of these articles and substances is regulated under the IATA
Dangerous Goods Ralations. DOT and IATA regulations are similar, but are not always the sé&ue.

example, dry ice shipped via ground transportation is not regulated as a hazardous material; however, when
shipped by air, dry ice is considered a dangerous good.

Hazardousnaterials and dangerous goods include items such as laboratory chemicals, radioactive materials,
compressed gases, biological agents, dry ice (when shipped by air) and equipment or instruments that contain
hazardous materials or dangerous goods. To cowiglyDOT and IATA regulations, these materials must be
properly classified, packaged, labeled, documented and handled.

Florida Atlantic University Procedures For Offering Hazardous Materials for Shipment:

Following these procedures will help to ensuré Yoair package will arrive at its destination on time and intact.
More importantly, it will ensure that everyone involved in the transport of the material will know what it is and
how to safely deliver it. The following procedures apply to all hazardoterisdéddangerous goods packages

except radioactive materials. For assistance shipping radioactive materials call the Radiation Safety Officer (297
3129)

Sender brings hazardous materials to EH&S along with the Material Safety Data Sheet (MSDS).
EH&S will package, label and complete the proper shipping papers for the material.

EH&S will arrange for the shipping by a Commercial Carrier.

EH&S will be reimbursed by sender for all shipping costs, including packaging, labels, and shipping.

PwbhE

Note: Certain Uniersity employees may be authorized by EH&S to ship hazardous materials and/or dangerous
goods provided they have successfully completed the training requirements specified in the DOT and IATA
regulations 49 CFR 172.70@nd DGR 1.5 respectivelySee Training Requirementdelow.
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http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=1a196110abba419ea4221dbdf60ce233&rgn=div6&view=text&node=49:2.1.1.3.8.2&idno=49
http://www.fau.edu/divdept/envhs/Dot.htm
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=/ecfrbrowse/Title49/49cfr173_main_02.tpl
http://www.phmsa.dot.gov/portal/site/PHMSA/menuitem.ebdc7a8a7e39f2e55cf2031050248a0c/?vgnextoid=430508ae2db83110VgnVCM1000009ed07898RCRD&vgnextchannel=982d08ae2db83110VgnVCM1000009ed07898RCRD&vgnextfmt=print

Package Supply Companies

EH&S normally utilizes one or more of the following suppliers of UN Perform@réented Packaging and
labels:

Air Sea Atlanta Source Packaging of New England, Inc.
1234 Logans Circle 405 Kilvert Street, Suite F

Atlanta, GA 30318 Warwick, RI 02885

Phone: (404) 358600 Phone: (401) 738733 or (800) 200366

Fax (404) 3514005 Fax: (401) 7387762

Web Site:http://www.airseaatlanta.com/ Specialize in packaging for shipment of
Sell packages for all types of infectious substances.

hazardous materials.

Labelmaster Federal Industries Corp.

5724 N. Pulaski Road 1550 Niagara Lane

Chicago, IL 6064&797 P.O. Box 47099

Phone: (800) 625808 Plymouth, MN 55447

Fax: (800) 7231327 Phone: (612) 478500

Web Site:http://www.labelmaster.com Fax: (612) 478155

Sell packages for all types of Web Site:http://www.chemtran.com/
hazardous materials. Specialize in packaging for shipment of

infectious substances.
Lab Safety Supply, Inc.
P.O. Box 1368
Janesville, WS 53547368
Phone: (800) 356783
Fax: (800) 543910
Web Site:http://www.labsafety.com
Sell packages for all types of
hazardous materials.

Commercial Carrier of Hazardous Materials:
Federal Express: National numbg800] Go Fedex
For Shipping Assistance, Contact:

Tom Tomascik, Tom Bradley or Darlene WarEat&S 2973129

Receiving Hazardous Materials

Hazardous materials received at Florida Atlantic University via domestic carrier are regulated during transport by
the U.S. Department of Transportation (DOT). These materiaks $y@aciic packaging and labeling

requirements. All packages containing hazardous materials display a diamond shaped DOT label(s) that fall into
one or more of 9 categories or hazard clagsdsr(to he DOT labels

If your area receives any package displaying these types of labels, the following procedures should be
followed:

U Packages displaying a "Explosive" labidbgard Class)l- call EH&S
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U Packages displaying a "Radioactive" labd¢hZard Class)#- Should not be accepted. These types of
packages should go directly to EH&S.

U If packages displaying a "Radioactive" lahidbh¢ard Class)7are accidentally accepted, call the
Radiation Safety Officer (RSO) (2871.29)

U All packages received displaying labels withizard Classes-@ and 89 can be campus delivered as any
otherpackage unless they are damaged or leaking.

U Hazardous material packages should be campus delivered immediately or within three hours after
receiving for refrigerated material or within 24 hours for all other packages. If this is not possible, contact
EH&S and the package recipient.

U  While hazardous material packages are awaiting campus delivery, segregate them according to the
hazardous material segregation table.

U If packages are damaged or leaking at the time of delivery, do not accept from carmat| Bht&S.

U If package becomes damaged or leaks after the carrier has delivered it, call EH&S. Do not handle, cordon
off the area and notify other personnel working in the area.

Training Requirements
Anyone whoé

Loads, unloads or handles hazardougenia/dangerous goods packages;

Determines acceptable shipping containers;

Determines whether a material to be shipped is a hazardous material or dangerous good;
Packages hazardous materials/dangerous goods for shipment;

Labels hazardous materials/g@nous goods packages;

Fills out shipping papers; and/or

Transports hazardous materials

[t el ent i ent i ent N et @]

émust be trained according to the trainingCFRquir
172.700and DGR 1.5 respectivelyfor assistance in receiving training call EH&S at-3329.

Additional Information: US Postal Service Suspicious Package Guidelines

The following link refers to information about suspicious packages that may arrive through the mail or other
parcel delivery services:

Suspicious Mail Poster
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DOT Shipping Labels
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