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CHAPTER I – INTRODUCTION
Wake Forest University School of Medicine continually strives to provide a learning,
teaching, and research environment, free from recognized hazards. Pursuant to
Occupational Safety and Health Administration’s (OSHA) regulation, Occupational
exposure to hazardous chemicals in laboratories 29 CFR 1910.1450, Wake Forest
School of Medicine (WFSM) established this Chemical Hygiene Plan (CHP) to protect
laboratory personnel from potential health hazards associated with the handling, use,
storage and disposal of hazardous chemicals.

Policy
The safety of personnel working with chemical agents is the responsibility of the principal
investigator. It is expected that laboratory staff will behave in a manner that will not
jeopardize their safety or their colleague’s safety.

Purpose
The Chemical Hygiene Plan sets forth procedures, engineering and administrative
controls, work practices and personal protective equipment that are capable of
protecting laboratory personnel from the physical and health hazards presented by
hazardous chemicals used in the workplace. This includes standard operating
procedures for chemical use, criteria used to determine and control employee
exposures, measures to ensure proper operation of engineering controls, employee
training and dissemination of information, provisions for medical consultation,
designation of responsible personnel, and identification of and special work practices
required to use particularly hazardous substances.

Scope
All laboratory personnel must know and follow the procedures set forth in this plan. All
operations performed in the laboratory must be planned and executed in accordance
with the Chemical Hygiene Plan. In addition, all laboratory personnel are expected to
use safe chemical hygiene habits aimed at reducing chemical exposures to personnel
found in their areas.

Roles and Responsibilities
Chemical Safety Committee
The Wake Forest School of Medicine Chemical Safety Committee consists of
representatives from WFSM Faculty, Animal Resources Program Staff, Employee Health
and Environmental Health & Safety Department (EH&S). The Chemical Safety
Committee has responsibility for the establishment and maintenance of a system for the
control of chemicals in research programs. It is a standing committee of the University
and has the following functions and responsibilities:

Identify and approve chemical safety protocols for all research activities involving
particularly hazardous chemicals. Approval involves the assessment of the
principal investigator's qualifications and experience relative to chemicals, the
level of containment required and the containment facilities available, and work
procedures for storage, handling, manipulation and disposal of chemicals. This
assessment may require an inspection of the laboratory and the preparation of a
document outlining specific recommendations for the management of chemical
materials and the health surveillance of exposed personnel.
Serve as a contact for faculty, administration, and laboratory supervisors in
matters of safety for particularly hazardous chemicals.
Principal Investigator/Laboratory Supervisor
The Principal Investigator/Laboratory Supervisor shall:
Instruct all laboratory employees/students on safe work practices and follow the
Chemical Hygiene Plan.
Review the Chemical Hygiene Plan, any Standard Operating Procedures
developed or used by the lab, and the location of their chemical inventory,
MSDS, and other safety information with all new laboratory employees prior to
using chemicals.
Train all personnel annually on handling hazardous chemicals and disposal
procedures, use of Personal Protective Equipment (PPE), and overall laboratory
safety.
Attend Basic Laboratory Safety training and complete any other required EH&S
training programs and ensure laboratory employees attend and complete
required EH&S training programs.
Ensure safety devices in their area function properly and are inspected.
Update all safety information and SOPs for their research space.
Notify Environmental Health and Safety of any chemical accidents or spills,
environmental monitoring requests, SOP updates, and any other chemical
concerns.
Ensure facilities and training for any new materials being ordered are adequate.
Purchase PPE in a range of sizes to accommodate and be used by the
laboratory personnel.
Carry out Quarterly Lab Audits and forward results to the Environmental Health &
Safety Department.
Laboratory Personnel
Before beginning work in an area where chemicals are present, laboratory workers shall:
Read the Chemical Hygiene Plan.
Know and follow the procedures outlined in the Chemical Hygiene Plan.
Plan and conduct each laboratory operation in accordance with the Chemical
Hygiene Plan.
Develop good personal chemical hygiene habits.
Notify their supervisor of any problems in the lab that affect the health and safety
of those in the laboratory.
Chemical Hygiene Officer
The Occupational Hygiene Officer (OHO) in the EH&S department is the Chemical
Hygiene Officer for the institution. The Occupational Hygiene Officer shall:

Work with administrators and laboratory personnel to develop and implement
appropriate chemical hygiene policies and work practices.
Serve as a contact to the laboratories in regard to this plan and other chemical
safety matters.
Work with Principal Investigators/Laboratory Supervisors in establishing and
maintaining safe laboratories.
Conduct environmental monitoring as required by regulation or as requested by
the Principal Investigator/Laboratory Supervisor.
Maintain all records of exposure monitoring results.
Serve as an active member of the Chemical Safety Committee.
Assist with Employee Hazard Communication Training, special departmental
training, and conduct in-house seminars on lab safety, equipment, and chemical
hazard topics.
Supervise and monitor the Chemical Waste Disposal Program.
Develop and conduct appropriate Chemical Safety Audits.
Review and update the Chemical Hygiene Plan annually.
Maintain and update laboratory audit procedures.
Monitor procurement, use, and disposal of chemicals used in the lab.
Help project directors develop precautions and adequate facilities.
Know the current legal requirements concerning regulated substances.
Seek ways to improve the Chemical Hygiene Program.
Environmental Health & Safety (EH&S)
EH&S shall:
Maintain copies of Material Safety Data Sheets (MSDSs) used in the laboratories
via the Chemical Management Information System (CMIS).
Maintain records of training.
Determine occupational health exam requirements for chemicals in conjunction with
Employee Health.
Maintain current chemical safety resources on the EH&S web page.
Coordinate the Basic Laboratory Safety orientation and education.

Chapter II– Basic Laboratory Rules and Procedures
Laboratory workers must know and follow the rules and procedures set forth by the
WFSM Chemical Hygiene Program.

General Rules
All procedures must be done in a manner to minimize exposure to chemicals. This
involves the use of engineering and administrative controls and personal protective
equipment (PPE).
Use safety equipment as recommended based on the PPE Assessment, General
Standard Operating Procedures and Chemical Safety Protocol.
Develop and encourage good hygiene habits.
Wash frequently (if water is an appropriate cleaning agent).
Do not pipette by mouth.
Avoid unnecessary exposure to chemicals by any route.
Do not smell or taste chemicals.
Avoid repeated and/or prolonged personal contact with all laboratory chemicals.

Vent equipment which may discharge toxic chemicals (vacuum pumps,
distillation columns, etc.) into local exhaust devices (fume hood).
Inspect gloves and test glove boxes before use.
Do not allow release of toxic substances in cold rooms and warm rooms, since
these may have re-circulated ventilation systems.
Do not smoke, eat, drink, chew gum or apply cosmetics in laboratory areas.
Do not storage, handling, or consume food or beverages in storage areas,
refrigerators, glassware or utensils that are also used for laboratory operations.

Equipment and Glassware
Handle and store laboratory glassware with care to avoid injury to the person or
damage to the glassware.
Clean equipment and glassware thoroughly. Residues may contain explosive
peroxides or react with chemicals added later.
Inspect glassware before each use.
Do not use damaged glassware.
Use extra care with Dewar flasks and other evacuated glass apparatus; shield or
wrap them to contain chemicals and fragments should implosion occur.
Use equipment only for its designed purpose.

Before Exiting the Laboratory
Make sure unnecessary apparatus and equipment is turned off.
Wash areas of exposed skin well before leaving the laboratory.

Unattended Operations
If leaving a process unattended, post a sign to leave necessary information for
emergency contact. Here is the preferred sign to be used for an unattended operation.

Vigilance
Be alert to unsafe conditions and see that they are corrected when detected.
Report and/or correct any unsafe condition before chemicals are used.

Working Alone
Avoid working alone in a building.
Do not work alone in a laboratory if the procedures being conducted are
hazardous.

Housekeeping
Laboratory Personnel are responsible for the cleanliness of their area.
Keep the work area clean and uncluttered, with chemicals and equipment being
properly labeled and stored; clean up the work area on completion of an operation
or at the end of each day.

Planning & Handling
Before starting an experiment, review potential hazards and take necessary
precautions.
Identify chemicals to be used and how they will be used.
Consult sources of information.
Evaluate type of toxicity or hazard.

Consider routes of exposures.
Select quantitative information on toxicity or hazard. Not sure on this statement.
How does this tie in to “Evaluate type of toxicity or hazard?
Select appropriate procedures to minimize exposure or hazard.
Prepare for contingencies.
Material Safety Data Sheets provide extensive information about handling
chemicals, including specific requirements for certain types of chemicals.
Experiments involving toxic, flammable, or corrosive vapors shall be carried out
in a fume hood.
Set aside adequate storage and bench space.
Post warning signs near hazardous operations.
Mix and transfer chemicals away from the storage area.
Return chemicals to their storage cabinet after use.
Use Particularly Hazardous Chemicals in designated areas only.
When opening a bottle which may be under pressure (such as hydrochloric acid
or ammonium hydroxide), cover it with a towel to divert the spray.
Keep the outside of reagent containers clean.
Avoid contamination by not returning unused portions to reagent bottles.

CHAPTER III – PERSONAL PROTECTIVE EQUIPMENT
Personal Protective Equipment (PPE) is provided for all laboratory personnel where
needed. PPE is provided at no cost to the employees in a range of sizes to fit all
personnel.
Minimum required PPE for all WFSM labs include a button lab coat, safety
glasses/goggles, closed toe shoes and nitrile gloves. More information can be
found at the Glove Comparison Guide.

PPE must be used when required by a PPE Assessment and Training Form, a General
Standard Operating Procedure, the laboratory's Chemical Safety Protocol, or the MSDS.

Annually, Principal Investigators shall assess PPE needs in their labs and train staff on
specific PPE requirements for their research space. This annual PPE assessment and
training shall be documented using the PPE Assessment and Training Form. The EH&S
Industrial Hygienist is available to help in completing these assessments.

Eye Protection
Safety glasses must be worn when handling hazardous materials in WFSM
laboratories.
Where chemicals are being used, personnel shall wear appropriate eye
protection meeting ANSI Z87 standards.
Use chemical splash goggles or face shield when doing chemical transfers and
handling operations as procedures dictate (strong corrosives, flammable liquids
and hot liquids).

Clothing
Lab coats and aprons shall be worn over street clothes.
Confine long hair and loose clothing.
Plastic or rubber aprons provide better protection against chemical injuries.
Wear closed toe footwear. Open-toed footwear is not permitted in WFSM
laboratories.
Remove laboratory coat immediately upon contamination.
Use a laundering service for cleaning lab coats and scrubs.

Gloves
Wear nitrile gloves when the potential for contact with hazardous chemicals
exists.
Refer to the EH&S Glove Comparison Chart to review common glove materials
and their resistance to chemicals.
Inspect the gloves before each use. Make sure gloves are clean on the inside
before using.
Use disposable gloves or clean reusable gloves regularly. Wash them before
removal.
Wash your hands after removal.
Replace gloves periodically.
Use thermal-resistant gloves for operations involving the handling of heated
materials and exothermic reactions.
Use cryogenic gloves for operations involving the handling of cryogenic
materials.

Respirators
Engineering controls, such as fume hoods, BSC, and glove boxes must be used.
Respirators are used only when exposure to a hazardous chemical cannot be
controlled by any other means.
Before a respirator can be worn, the following must be performed.
Contact EH&S for a written hazard evaluation of the exposure must be
conducted by the EH&S Industrial Hygienist.
Medically evaluated and cleared by Employee Health Services.
Fit tested by EH&S.
Annual training is required.
Refer to the Respiratory Protection Program for additional information.

CHAPTER IV – SIGNS & LABELS
Signs
Prominent signs of the following types should be posted in the laboratory:
Lab signs with emergency telephone numbers of emergency personnel/facilities,
Principal Investigator, and laboratory workers.
Biohazard, radiation use, flammable liquid storage, compressed gas storage, etc.
should also be included on the lab sign outside the lab and in certain areas within
the laboratory.
Contact EH&S for a lab sign or if hazards/information changes so EH&S can revise
and issue a new lab sign. EH&S can provide other signage as well.

Location signs for safety showers, eyewash stations, other safety and first aid
equipment, exits and areas where food and beverage consumption and storage
are permitted.
Warnings at areas or equipment where special or unusual hazards exist.
Handwashing and non-handwashing sinks should be labeled.

Laboratory Signs
EH&S provides laboratory signs (see Figure 1), which are posted outside every lab
on campus and provide hazard and contact information for emergency responders.
WFSM has adopted the NFPA label for use on all laboratory signage across all
campuses.

Figure 1: WFSM Lab Sign Template
Department

Building & Room
Do not wear potentially contaminated
gloves, lab coats and other PPE outside this
room

Designated Chemical Area Within

4

2

Special Hazard Chemicals

4
AIR
REACTIVE

Contact Information
PI Name:
Phone:
Lab Manager:
Phone:

Emergency Information
Leave area immediately, evacuate
to a safe distance.
69111: Security, Fire and Chemical Spills
69375: Environmental Health & Safety

The National Fire Protection Association (NFPA) has established a hazard
identification system for many chemicals. This system, adopted in 1975, was
developed to give firefighters an idea of the hazards created by a chemical in a fire
situation. See Figure 2 for an example. For more information on the NFPA labeling
system please see the NFPA label Fast Guide.

Figure 2: NFPA Label

Labels
All chemicals received by the laboratory shall be properly labeled.
Labels must be clearly legible and must not be removed or defaced.

Identity labels, showing contents of containers (including waste receptacles) and
associated hazards.
If any material is poured into a new container, the new container must be labeled
by the individual using the container. Minimal labeling includes chemical name
or trade name and the hazard warning. Hazard warning means:
Any words, pictures, symbols, or combination appearing on a label, or
other appropriate form of warning which conveys the specific physical and
health hazard(s), including target organ effects, of the chemical(s) in the
container(s). In addition, signal words are part of warnings used to
designate the degree of hazard. The following signal words may be used
as part of the hazard warning:
Danger - highest degree of hazard
Warning - intermediate degree of hazard
Caution - lowest degree of hazard

PARTICULARLY HAZARDOUS CHEMICALS
Particularly Hazardous Chemicals are required to be labeled with product name and type
of hazard. For example: benzene – carcinogen.

CHAPTER V – HAZARD INFORMATION AND TRAINING FOR
EMPLOYEES
Hazard Information
The Chemical Hygiene Plan requires all laboratory personnel be informed of the
chemical hazards present in their laboratory. Each employee shall receive training by
EH&S, Basic Lab Safety and the Principal Investigator/Laboratory Supervisor at the time
of initial assignment to the laboratory. The Principal Investigator/Laboratory Supervisor
will train employees prior to starting work involving new exposure situations.
After initial training by the WFSM EH&S and Principal Investigator/Laboratory
Supervisor, employees can use the following resources to gather information about
hazardous chemicals in their laboratory:
1. Chemical Inventory and Material Safety Data Sheets (MSDS)
Each Principal Investigator/Laboratory Supervisor is required to maintain an
inventory of chemicals and MSDS used in their laboratory, and make it available
to their employees. Chemical inventories and MSDS are maintained and made
available to laboratory employees via the Chemical Management Information
System.
New Chemicals and Engineered Materials Developed by WFSM
If a novel chemical or material is developed in a WFSM laboratory, then the
Principal Investigator should contact the EH&S Industrial Hygienist or OHO for
assistance in drafting a MSDS for the new material. The EH&S Industrial
Hygienist or OHO will work with the PI to determine the hazards (if any) of the
new material. EH&S will use the hazard assessment to develop an MSDS for the
new material and add the material and MSDS to CMIS. The MSDS will be
shipped if and when the new material is shipped to customers.

Obtaining MSDS and Accessing MSDS
MSDSs are readily available and accessible to employees via the Chemical
Management Information System (CMIS), which EH&S maintains. CMIS is a
system designed to maintain and track chemical inventories across WFSM.
CMIS places chemicals ordered through PeopleSoft into a specific location (a
room). The chemical is placed electronically into the room designated in your
requisition. Safety and health information associated with chemical and its
location is provided. Additionally, each chemical is linked to its MSDS. CMIS can
be accessed by all WFSM personnel through the EH&S webpage.
2. Standard Operating Procedures (SOPs) and Chemical Safety Protocols
Where the use of a hazardous chemical or family of chemicals is the same
across several projects and laboratories, the Occupational Hygiene Officer, in
consultation with affected parties, has developed a General Standard Operating
Procedure, which all employees shall follow.
Each laboratory should maintain and update, as needed, specific Chemical
Safety Protocols for Particularly Hazardous Chemicals in their specific area.
Particularly Hazardous Chemicals are carcinogens, reproductive toxins,
chemicals of high acute toxicity, select agent toxins, hazardous drugs, air or
water reactive and engineered nanomaterials.
3. Environmental Health & Safety Department
Environmental Health & Safety maintains a website containing relevant chemical
hygiene and safety information. Also EH&S personnel are available to answer
any health and safety concern.

Training
Prior to beginning work with hazardous chemicals, laboratory employees will receive
training in the contents of the OSHA Laboratory Standard, Chemical Hygiene Plan
through the Basic Laboratory Safety training course provided by EH&S. During the
Basic Laboratory Safety course the employee shall be informed of:
Details of the WFSM Chemical Hygiene Plan.
The location and availability of these plans and the OSHA Occupational Exposure to
Hazardous Chemicals in Laboratories Standard, 29 CRF 1910.1045, shall be
accessible at any time to all employees in WFSM departments and laboratories.
The location and availability of MSDS, via CMIS.
Information found on MSDS, such as chemical composition, physical data, fire and
explosion data, toxicity, health effects, protective equipment requirements, etc.
Methods to detect the presence of hazardous chemicals.
Where information on Permissible Exposure Limits (PELs) of OSHA regulated
substances may be found (on MSDS or from EH&S).
Physical and health hazards of chemicals found in the laboratory and signs and
symptoms associated with their exposure.
Measures laboratory employees/students can take to protect themselves from these
hazards.
Availability and location of PPE.
Location of other appropriate chemical safety information (reference materials,
posted notices, emergency telephone numbers, etc.).

While the Basic Laboratory Safety course provides comprehensive information on
the WFSM Chemical Hygiene Plan it is not a substitute for lab-specific training.
Principal Investigators and/or Lab Managers MUST provide laboratory-specific
safety training to employees working in their lab and document that the training
has been completed.

CHAPTER VI - CHEMICAL PROCUREMENT AND STORAGE
Chemical Procurement
Before a substance is received, all laboratory employees working with the substance
should know information on proper handling, storage, and disposal. Laboratory
employees should not accept a container that is not properly labeled. Certain chemicals
require prior approval before they can be ordered or have a specific procurement
process, including:
Particularly Hazardous Chemicals
Particularly hazardous chemicals include carcinogens, reproductive toxins, highly
acute toxicity, select agent toxins, hazardous drugs, air or water reactive and
engineered nanomaterials. Completion of a Chemical Safety Protocol and
approval from WFSM Chemical Safety Committee is required prior to purchasing,
using or storing Particularly Hazardous Chemicals. Principal Investigators create,
modify, and submit Chemical Safety Protocols to the Chemical Safety Committee
for review and approval via a web application provided by EH&S. Principal
Investigators should refer to the Particularly Hazardous Chemicals program to
determine if the material they wish to use requires a Chemical Safety Protocol.
Flammable Chemicals
The North Carolina Fire Code establishes the amount of flammable chemicals
(gallons) that can be present on a floor of a high-rise building. It is essential that
all users of flammable chemicals keep on hand quantities as low as operationally
possible. EH&S barcodes, maintain inventories, and delivers each flammable
chemical ordered through the PeopleSoft requisition system. CMIS allows EH&S
to track flammable liquids by location via a barcode placed on the container of
the flammable chemical. The primary way flammable chemicals can be removed
from a laboratory is by delivering an empty barcoded container to EH&S. An
alternate method is to place the barcodes of empty containers on a blank sheet
of paper and forward the sheet to EH&S.
For more information on Flammable Chemicals, please refer to the Fast Guide.

Chemical Storage
Use approved storage containers, secondary containment and storage cabinets.
Flammable cabinets.
Observe storage limits for the particular groups of chemicals that your laboratory
uses.
Store compatible substances together. Do not store chemicals alphabetically on
shelves, as incompatible substances may be stored next to each other. For
more information - Chemical Storage Requirements.

Care shall be taken so that a chemical cannot accidentally come into contact with
another chemical with which it is incompatible. Incompatible chemicals can react
with each other either violently, with the evolution of heat, producing flammable
products or producing toxic products. Chemical Storage Requirements.
Do not store chemicals in fume hoods or biosafety cabinets. This interferes with airflow
and increases the amount of materials that could be involved in a hood fire.
The chemical inventory shall be kept as small as possible.
Update the chemical inventory for the lab on a regular basis via CMIS; chemicals
with illegible labels or those that appear to have deteriorated shall be disposed of
immediately through EH&S and deleted from CMIS.
Do not store chemicals on the floor.
Do not store chemicals on bench tops.
Chemicals shall be returned to their storage location after each use or end of
day.
Store chemicals away from sources of heat or direct sunlight.
Rooms used for storage of flammable, toxic or combustible substances shall be
ventilated. Contact Engineering (716-4351) to ensure lab ventilation is adequate.
Traffic shall be minimized through chemical storage areas.
The laboratory supervisor shall examine stored chemicals at least annually. The
inspection should determine whether corrosion, deterioration or damage has
occurred to the containers and storage area.
Please refer to the Chemical Storage Requirements SOP for more detailed information
on chemical storage, including a list of chemical storage groups, a list of incompatible
chemicals, and flammable, toxic, and corrosives storage.

Chapter VII - CHEMICAL EXPOSURE MONITORING
Environmental Health & Safety monitors the workplace for airborne concentrations of
hazardous chemicals.
Principal Investigators shall complete a Chemical Exposure Assessment Form each
year. The form is used by EH&S to identify individuals in need of exposure monitoring.
If chemical exposure monitoring is required or desired, EH&S will perform this
service free of charge.
Contact EH&S Industrial Hygiene 716-1220 to request chemical exposure
monitoring.

CHAPTER VIII – MEDICAL SURVEILLANCE AND
CONSULTATION
Employees receive annual or bi-annual TB skin testing and other immunizations from
WFBMC Employee Health Services before working with animals or in labs.
WFSM provides all employees who work with hazardous chemicals an opportunity to
receive medical attention.

The following incidents require medical surveillance:
A true, unacceptable exposure occurs (through monitoring or knowledge of
exposure level during a spill, leak, etc.).
Signs or symptoms associated with an exposure occurrence.
Exposure monitoring shows an exposure level routinely above an OSHA
regulated substance limit (or action level, if required).
Pregnant or planning to become pregnant.
All medical examinations and consultations shall be performed by WFBMC Employee
Health Services. The medical consultation or exam shall be provided without cost to the
employee, without loss of pay, and at a reasonable time and place. Contact WFBMC
Employee Health Services at 716-4801 to schedule an appointment.

Information Provided to the Physician
EH&S will provide the following information to WFBMC Employee Health Services when
an incident requiring medical surveillance occurs:
The identity of the hazardous chemical to which the employee may have been
exposed to and an MSDS for the chemical.
A description of the conditions under which the exposure occurred including
quantitative exposure data, if available.
A description of the signs and symptoms of exposure that the employee is
experiencing, if any.

Employee Health Medical Director Written Opinion
For incidents requiring medical surveillance, WFBMC Employee Health Services will
provide a written opinion including the following information:
Any recommendation for further medical follow-up.
The results of the medical examination and any associated tests.
Any medical condition which may be revealed in the course of the examination
which may place the employee at increased risk as a result of exposure to a
hazardous chemical found in the workplace; and
A statement from the physician that the employee has been informed of the
results of the consultation or medical examination, and any medical condition that
may require further examination.
The written opinion will not reveal specific findings of diagnoses unrelated to the
occupational exposure.
All records will be kept in WFBMC Employee Health Services.

CHAPTER IX – INSPECTIONS, MAINTENANCE & ASSESSMENTS
Inspection and Maintenance
Engineering controls utilize process change, substitution, isolation, ventilation, or source
modification to protect employees from laboratory hazards. Engineering controls and
safety equipment shall be used, and they shall be inspected for proper operation as
required. Safety equipment (fume hoods, biological safety cabinets, etc.) must be
labeled "Do Not Use" if it is not working properly. EH&S red tag and lockout/tagout will
be used if the safety equipment has not been certified within the specified time frame

(see Table 1). Only the manufacturer shall modify any engineering controls, (fume hood,
glove box, BSC,).
TABLE 1 is a summary of inspection and maintenance requirements for Engineering
Controls:

TABLE 1 – ENGINEERING CONTROLS: INSPECTION &
MAINTENANCE REQUIREMENTS
ORGANIZATION
RESPONSIBLE

MAINTENANCE/INSPECTION
REQUIREMENT

INTERVAL

Biological Safety Cabinet
– Biologicals

Annually, or when
moved

Principal Investigator

Contact Precision Air 919212-1300

Biological Safety Cabinet
– Chemotherapy Agents/
Select Carcinogens

Semi- Annually, or
when moved

Principal Investigator

Contact Precision Air 919212-1300

Fume Hoods

Annually

716-9375

Glove Boxes

Daily and Annually

EH&S
Daily by User, Annually by
EH&S

Monthly

Engineering

716-4351

Monthly

Principal Investigator

Fire Extinguishers

Monthly

Security

716-3305

Laboratory Air Flow

Annually

Engineering

716-4351

Safety Shower/Eyewash
– Hall
Eyewash – Laboratory

WHO TO CONTACT

716-9375

Chemical Fume Hood
The chemical fume hood is one of the primary safety devices in the laboratory
ensuring an adequate level of protection from the possible harmful effects of
chemicals. Offers a substantial degree of protection to the user, provided it is
used appropriately and its limitations are understood. Not overcrowding,
blocking baffles, etc.
Annual Fume Hood Certification
EH&S certifies all WFSM fume hoods on an annual basis. The certification
ensures that the fume hood is maintaining at least 100 linear feet per minute
(fpm) face velocity at the sash and that it can capture and contain smoke. Once
certified, EH&S will affix a yellow certification label (See Figure 3) on the fume
hood indicating the proper working height for the sash, the average face velocity
at the time of certification, the date of the certification, and the date when the
hood will be recertified.

Figure 3: EH&S Fume Hood Certification Label

Perchloric Acid Hoods
Perchloric acid is a strong acid and oxidizer. Additionally, perchloric acid
presents a hazard in which the acid mist and vapor can condense in the
ventilation system to form metallic perchlorates, which can potentially cause an
explosion. Therefore, perchloric acid hoods are specifically designed to safely
handle perchloric acid. Refer to the Perchloric Acid Standard Operating
Procedure. The perchloric acid hood user shall contact WFSM Engineering after
using perchloric acid in the hood so that WFSM Engineering can activate the
wash down system.
Glove Boxes
Glove boxes are used for handling high acute toxicity chemicals, high particularly
hazardous drugs, carcinogens and reproductive toxins or when an inert
atmosphere is required to control oxidation or fire.
Exhaust air from glove boxes and isolation rooms should be passed
through scrubbers or other treatment before release into the regular
exhaust system.
Gloves boxes should be used with high activity alpha or beta emitters and
highly toxic chemicals and biological materials.
Gloves boxes are required for working with any of the 13 Carcinogens (4Nitrobiphenyl, etc.) listed in OSHA 29 CFR 1910.1003 Standard (Table
2).

TABLE 2 – OSHA LISTED CARCINOGENS
CHEMICAL
4-Nitrobiphenyl
Alpha-Naphthylamine
Methyl chloromethyl ether
3,3'-Dichlorobenzidine (and its
salts)
bis-Chloromethyl ether
beta-Naphthylamine
Benzidine
4-Aminodiphenyl
Ethyleneimine
beta-Propiolactone
2-Acetylaminofluorene
4-Dimethylaminoazo-benezene
N-Nitrosodimethylamine

CASRN
92933
134327
107302
91941
542881
91598
92875
92671
151564
57578
53963
60117
62759

Certification of Glove Boxes
In addition to the daily leak and flow tests done by glove box users, EH&S
certifies all WFSM Glove Boxes on an annual basis. Each glove box is smoke
tested to check for leaks and the exhaust flow rate is measured to ensure that a
flow rate of 35 – 50 fpm is maintained.
Biological Safety Cabinets
A Class 2, Type B2 Biological Safety Cabinet (BSC) is required for select
carcinogens and hazardous drugs. Requirements for Biological Safety Cabinets
are covered here.
Certification of BSCs
All WFSM BSCs are certified and maintained on a semi-annual or annual basis
by an outside vendor.

Assessments
EH&S carries out assessments and inspections of all research, research support, and
engineering areas across WFSM campuses. These assessments can be informal or
formal in nature and occur on a quarterly or annual basis. Table 3 provides a list of
assessments and inspections that EH&S completes each year:

Table 3: EH&S Assessment and Inspections
Assessments/Inspection
Quarterly Laboratory
Assessment
Annual Laboratory Assessment
Area Assessments
Animal Resources Program
Assessment

Interval

Annual
Annual

Responsibility
Principal Investigator (report
findings to EH&S)
EH&S
EH&S

Annual

EH&S

Quarterly

Hazardous Waste Assessments

Annual

Fire & Life Safety Inspections

Monthly

EH&S in conjunction with the
Safety Department
EH&S and Winston-Salem Fire
Department

CHAPTER X – WASTE DISPOSAL PROCEDURES
Chemical Waste
For more extensive information about appropriate waste disposal procedures for various
types of chemical wastes reference Hazardous Waste Manual. Contact EH&S (6-9375)
for any question regarding hazardous waste disposal.

In general, do not dump chemicals, drugs or medical waste down the drain.
Store waste in proper containers which is compatible with the waste stream.
Label all chemical waste containers with the words “Hazardous Waste.”
Identify the materials in the container. Do not use acronyms.
Keep container closed and in secondary containment.
Dispose of hazardous waste through the EH&S.

Biological Waste
Information regarding the proper handling and disposal of biological wastes can be
found in the Biowaste Program.

Radioactive Waste
Please consult the Radiation Safety Handbook.

CHAPTER XI - EMERGENCIES
Reporting & Responding To a Spill
If the chemical spilled is considered a carcinogen, reproductive toxin or highly toxic
chemical, contact 716-9111 (on-campus) or 9-911 (off-campus) and evacuate area
immediately, regardless of spill amount. If you are unsure of type of chemical, then
contact 716-9111 (on-campus) or 9-911 (off-campus).

For all other spills, review the WFSM Chemical Spill Procedure and use the chart below
for spill reporting and response:
SPILL QUANTITY
Spill less than 300 mL
Spill greater than 300 mL

PROPER SPILL RESPONSE
Contact Environmental Health and Safety (716-9375)
and clean up spill using spill kit.
Do not attempt to clean up spill. Immediately report to
WFBMC Security (716-9111) (on-campus) or 9-911 (offcampus).

Injury/Chemical Exposure
All laboratory personnel shall be instructed in the location and proper usage of
eyewash stations and emergency showers.
If chemical exposure occurs to eyes or skin, flush exposed area for 15 to 20
minutes using emergency eyewash station and/or safety shower, and seek
immediate medical attention.
If chemical is ingested, encourage the victim to drink large amounts of water
(unless indicated otherwise on the MSDS or other reference), and seek immediate
medical attention.
If medical attention is needed, the employee shall go to Employee Health
Services. After normal work hours (Monday - Friday, 8 am – 5 pm) or in an
immediate emergency situation, the employee should be sent to the Emergency
Department for initial treatment.
The supervisor or a co-worker should notify Employee Health or the Emergency
Department that the employee is being sent for treatment.
Contact 716-9111 for transport to Employee Health or Emergency Department.
Complete an electronic occurrence report.

Protection/PPE Use During Spill Response
Wear appropriate personal protective equipment (PPE) during spill response. At
minimum wear a lab coat, gloves, safety glasses/goggles, closed toe shoes and long
pants.

Location of Spill Kits
Spill kits are located throughout the hallways of the research buildings and contain spill
materials and directions for cleanup. WFSM Spill Response Procedure.

Spill Clean Up & Disposal
Contact Environmental Health and Safety at 716-9375 for proper disposal of spill
materials.

CHAPTER XII – GLOSSARY
Action level means a concentration designated in 29 CFR Part 1910 for a specific
substance, calculated as an eight (8)-hour time-weighted average, which initiates certain
required activities such as exposure monitoring and medical surveillance.
Acute effects are the adverse effects resulting from a short duration, excessive
exposure to a substance
Administrative Controls means the use of management involvement, training of
employees, rotation of employees, air sampling, biological sampling, and medical
surveillance to protect employees from laboratory hazards.
Biological half life is the time an organism takes to eliminate one half the amount of a
compound or chemical on a strictly biological basis. Thus, if a stable chemical compound
was given to an individual and half of it was eliminated by the body (perhaps in urine)
within three hours, the biological half-life would be three hours.
Carcinogen (see select carcinogen).
Chemical Abstract Service Registry Number (CAS OR CASRN) is a unique number
assigned to identify a specific chemical or material.
Chemical Hygiene Officer means an employee who is designated by the employer,
and who is qualified by training or experience, to provide technical guidance in the
development and implementation of the provisions of the Chemical Hygiene Plan. This
definition is not intended to place limitations on the position description or job
classification that the designated individual shall hold within the employer's
organizational structure.
Chemical Hygiene Plan means a written program developed and implemented by the
employer which sets forth procedures, equipment, personal protective equipment and
work practices that (i) are capable of protecting employees from the health hazards
presented by hazardous chemicals used in that particular workplace and (ii) meets the
requirements of paragraph (e) of this section.
Chronic effects are an adverse effect on a human or animal with symptoms that
develop slowly over an extended period of time or that recur frequently.
Designated area means an area which may be used for work with Particularly
Hazardous Chemicals, reproductive toxins or substances which have a high degree of
acute toxicity. A designated area may be the entire laboratory, an area of a laboratory or
a device such as a laboratory hood.
Emergency means any occurrence such as, but not limited to, equipment failure,
rupture of containers or failure of control equipment which results in an uncontrolled
release of a hazardous chemical into the workplace.
Employee means an individual employed in a WFSM laboratory workplace who may be
exposed to hazardous chemicals in the course of his or her assignments.

Engineering Controls means utilizing process change, substitution, isolation,
ventilation, or source modification to protect employees from laboratory hazards.
Flashpoint means the minimum temperature at which a liquid gives off a vapor in
sufficient concentration to ignite when tested as follows:
Tagliabue Closed Tester (See American National Standard Method of Test for Flash
Point by Tag Closed Tester, Z11.24 - 1979 (ASTM D 56-79)) - for liquids with a
viscosity of less than 45 Saybolt Universal Seconds (SUS) at 100 deg. F (37.8 deg.
C), that do not contain suspended solids and do not have a tendency to form a
surface film under test.
Pensky-Martens Closed Tester (See American National Standard Method of Test for
Flashpoint by Pensky-Martens Closed Tester, Z11.7 - 1979 (ASTM D 93-79)) - for
liquids with a viscosity equal to or greater than 45 SUS at 100 deg. F (37.8 deg. C ),
or that contain suspended solids, or that have a tendency to form a surface film
under test.
Setaflash Closed Tester (see American National Standard Method of test for Flash
Point by Setaflash Closed Tester (ASTM D 3278-78).
Organic peroxides, which undergo autoaccelerating thermal decomposition, are
excluded from any of the flashpoint determination methods specified above.
Hazardous chemical means a chemical for which there is statistically significant
evidence based on at least one study conducted in accordance with established
scientific principles that acute or chronic health effects may occur in exposed
employees. The term "health hazard" includes chemicals which are carcinogens, toxic or
highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, hepatotoxins,
nephrotoxins, neurotoxins, agents which act on the hematopoietic systems, and agents
which damage the lungs, skin, eyes, or mucous membranes. Appendices A and B of the
Hazard Communication Standard (29 CFR 1910.1200) provide further guidance in
defining the scope of health hazards and determining whether or not a chemical is to be
considered hazardous for purposes of this standard.
Hazardous drug means a drug that exhibits one or more of the following characteristics:
Designated as Therapeutic Category 10:00 (Antineoplastic Agent) in the American
Hospital Formulary Service Drug Information.
The manufacturer suggests the use of special isolation techniques in its handling,
administration, or disposal.
Known to be a human mutagen, carcinogen, teratogen or reproductive toxicant.
Known to be carcinogenic or teratogenic in animals (drugs known to be mutagenic in
multiple bacterial systems or animals should also be considered hazardous).
Known to be acutely toxic to an organ system.
High acute toxicity means a chemical that exhibits one or more of the following
characteristics:
A median lethal dose (LD50) of 50 milligrams or less per kilogram of body weight
when administered orally to albino rats weighing between 200 and 300 grams each.
A median lethal dose (LD50) of 200 milligrams or less per kilogram of body weight
when administered by continuous contact for 24 hours (or less if death occurs within
24 hours) with the bare skin of albino rabbits weighing between two and three
kilograms each.

A median lethal concentration (LC50) in air of 200 parts per million by volume or less
of gas or vapor, or 2 milligrams per liter or less of mist, fume, or dust, when
administered by continuous inhalation for one hour (or less if death occurs within one
hour) to albino rats weighing between 200 and 300 grams each.
Have a PEL (OSHA Permissible Exposure Limit) or TLV (American Conference of
3
Hygienist Threshold Limit Value) of 5 mg/m or less in air.
Have a PEL or TLV of 5 ppm or less in air.
Used as a chemical or biological warfare agents.
Laboratory means a facility where the "laboratory use of hazardous chemicals" occurs.
It is a workplace where relatively small quantities of hazardous chemicals are used on a
non-production basis.
Laboratory scale means work with substances in which the containers used for
reactions, transfers, and other handling of substances are designed to be easily and
safety manipulated by one person. "Laboratory scale" excludes those workplaces whose
function is to produce commercial quantities of materials.
Laboratory use of hazardous chemicals means handling or use of such chemicals in
which all of the following conditions are met:
Chemical manipulations are carried out on a "laboratory scale;"
Multiple chemical procedures or chemicals are used;
The procedures involved are not part of a production process, nor in any way
simulate a production process; and
Protective laboratory practices and equipment are available and in common use to
minimize the potential for employee exposure to hazardous chemicals.
Laboratory-type hood means a device located in a laboratory enclosure on five sides
with a movable sash or fixed partial enclosed on the remaining side; constructed and
maintained to draw air from the laboratory and to prevent or minimize the escape of air
contaminants into the laboratory; and allows chemical manipulations to be conducted in
the enclosure without insertion of any portion of the employee's body other than hands
and arms. Walk-in hoods with adjustable sashes meet the above definition provided that
the sashes are adjusted during use so that the airflow and the exhaust of air
contaminants are not compromised and employees do not work inside the enclosure
during the release of airborne hazardous chemicals.
Material Safety Data Sheet (MSDS) a MSDS is a document containing information on a
specific chemical substance’s hazardous ingredients, their properties, and precautions
for use.
Medical consultation means a consultation which takes place between an employee
and a licensed physician for the purpose of determining what medical examinations or
procedures, if any, are appropriate in cases where a significant exposure to a hazardous
chemical may have taken place.
Melting point is the temperature at which the solid melts to become a liquid.
Nanoparticle means any object with a maximum feature size of 100 nm.

Particularly Hazardous Chemical includes chemicals such as air reactive chemicals,
hazardous drugs, high acute toxicity chemicals, reproductive toxins, select agent toxins,
and select carcinogens. Specific consideration shall be given to the following provisions
which shall be included where appropriate: Establishment of a designated area, Use of
containment devices such as fume hoods or glove boxes; Procedures for safe removal
of contaminated waste; and Decontamination procedures.
pH is a measure that pH tells you whether a solution is acidic, basic or neutral. The
corresponding ranges are: Acidic - the pH is between zero and 7.0, Neutral - the pH is
7.0, Basic (also called alkaline) - the pH is between 7.0 and 14.
Physical hazard means a chemical for which there is scientifically valid evidence that it
is a combustible liquid, a compressed gas, explosive, flammable, an organic peroxide,
an oxidizer, pyrophoric, unstable (reactive) or water-reactive.
Protective laboratory practices and equipment means those laboratory procedures,
practices and equipment accepted by laboratory health and safety experts as effective,
or that the employer can show to be effective, in minimizing the potential for employee
exposure to hazardous chemicals.
Reproductive toxins mean chemicals, which affect the reproductive chemicals, which
affect the reproductive capabilities including chromosomal damage (mutations) and
effects on fetuses (teratogenesis).
Select carcinogen means any substance which meets one of the following criteria:
It is regulated by OSHA as a carcinogen; or
It is listed under the category, "known to be carcinogens," in the Annual Report on
Carcinogens published by the National Toxicology Program (NTP)(latest edition); or
It is listed under Group 1 ("carcinogenic to humans") by the International Agency for
research on Cancer Monographs (IARC)(latest editions); or
It is listed in either Group 2A or 2B by IARC or under the category, "reasonably
anticipated to be carcinogens" by NTP, and causes statistically significant tumor
incidence in experimental animals in accordance with any of the following criteria:
o After inhalation exposure of 6-7 hours per day, 5 days per week, for a
significant portion of a lifetime to dosages of less than 10 mg/m(3);
o After repeated skin application of less than 300 (mg/kg of body weight) per
week; or
o After oral dosages of less than 50 mg/kg of body weight per day.
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