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SECTION I. General 
Chapter 1. Introduction  

Revision Date  07/24/97 
Review Date  01/2007 

 

INTRODUCTION 
 
The Policy of Duke University is to take every reasonable precaution in the performance 
of work to protect the health and safety of staff, students and visitors, and to prevent 
property damage. 
 
No employee at Duke is required to perform a task that he or she considers unsafe, nor is 
any employee to knowingly commit an unsafe act.  An optimum safe environment can be 
achieved most effectively by early identification and understanding of safety issues; close 
interaction among managers, employees, students, Employee Occupational Health 
Service, and the Occupational and Environmental Safety Office; and adherence to the 
policy and guidance of this manual. 
 
The concept of “reasonably achievable” takes into consideration programmatic 
requirements and limitations of resources, and extends beyond simple compliance with 
basic regulations. With respect to hazardous agents, this protection is provided by 
limiting exposures of persons to levels that are AS LOW AS REASONABLY 
ACHIEVABLE (ALARA).  The ALARA objective is achieved by integrating 
management involvement, education and training, facility design, safety procedures, 
workplace monitoring, emergency preparedness, program evaluation, and benefit vs. risk 
analysis.  
 
This manual is intended to set forth the safety policies for Duke University.  It is 
understood that we have many diverse types of work environments.  This manual is not 
intended to be a procedures manual for every environment; rather is should be used for 
general guidance.  Specific hazardous conditions require specific control procedures that 
must be prepared by those having ownership of the hazard. 
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SECTION I. General 
Chapter 2. Responsibilities  

Revision Date  07/24/97 
Review Date  01/2007 

     

RESPONSIBILITIES 
INTRODUCTION 

 
The safety of every employee, patient, student, visitor, and the environment is a primary 
consideration in Duke University and Duke University Health System's continuous, 
measurable efforts to eliminate or reduce conditions and behaviors that could result in 
injuries or illnesses. The University and Health System are committed to the principle 
that such a safety culture will help maintain employee health, increase productivity, 
minimize lost work time, and reduce costs.  
 
Administrative responsibility and safety responsibility go hand in hand.  Effective 
environmental, safety, and health performance can result only if all persons, from the 
President of the University down to the individual worker, are responsible and 
accountable for safety conditions.  To ensure a management structure which fosters the 
culture of safety, the following responsibilities are assigned. 

RESPONSIBILITIES 

THE PRESIDENT AND UPPER ADMINISTRATION 
 
The President and upper Administration of Duke University have the responsibility to: 

• Establish safety management as an institutional priority. 

• Provide administrative support to the Safety Program. 

• Provide for the resources necessary for an effective safety program. 

OCCUPATIONAL AND ENVIRONMENTAL SAFETY OFFICE 
 
The Occupational and Environmental Safety Office (OESO) provides the focus for the 
administration of all safety programs to Duke University.  OESO has the responsibility 
to: 

• Develop institutional safety plans and policies. 

• Provide information and training. 

• Provide technical guidance. 
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• Conduct exposure assessments. 

• Conduct safety audits. 

• Monitor compliance with safety policies. 

• Investigate accidents, injuries, and reported unsafe conditions. 

• Develop and distribute the Safety Management Summary. 

DEANS, CHAIRPERSONS, AND DEPARTMENT HEADS  
 

Deans, Chairpersons, and Department Heads are responsible for the safety, health, 
and well being of employees, students, and visitors within their areas.  They shall: 

 

• Implement policies and procedures to ensure compliance with all laws, 
regulations, and Institutional policies.   

• Appoint a Departmental Safety Coordinator. 

DEPARTMENT SAFETY COORDINATORS 
 

Departmental Safety Coordinators are responsible for the implementation of 
safety policies and procedures within their department.  They shall: 

 

• Coordinate the integration of all Institutional safety policies into the function 
of the department. 

• Coordinate the periodic evaluation of workplace conditions within the 
department. 

• Monitor the corrective actions related to safety and health deficiencies. 

• Function as an interface between the OESO and the department. 

• Coordinate health and safety training for departmental employees. 

SENIOR MANAGERS AND PRINCIPAL INVESTIGATORS 
 

Senior Managers and Principal Investigators, because of the function of their 
positions, exercise considerable control over conditions or work practices which 
affect safety and health.  They shall: 
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• Develop and implement procedures for specific operations in order to 
minimize hazards. 

• Inform all new employees of specific hazards in the work area and the hazard 
control procedures in place. 

• Coordinate the provision of medical examinations, exposure monitoring, 
record keeping, training, and other resources as appropriate. 

•    Ensure that an adequate supply of appropriate Personal Protective Equipment (PPE) 
is available to employees. 

SUPERVISORS  
 
Supervisors are closest to the performance of work tasks by employees.  They are able to 
observe, on a day to day basis, all performance factors which affect safety.  They shall: 
 

• Ensure compliance with all established safety policies and procedures. 

• Correct, as far as possible, any observed safety problem.  Problems which cannot be 
easily corrected, or for which external resources are needed, shall be promptly 
reported to management. 

• Conduct training for employees as required. 

• Promptly report all work-related injuries and illness after conducting an evaluation 
into the causative factors. 

 

EMPLOYEES 
 
Employees must conduct themselves and perform all work tasks in a safe manner.  They 
shall: 
 

• Observe all applicable safety policies and procedures established for their work areas. 

• Report to their supervisors all hazardous conditions or work practices that are 
observed. 

• Report to their supervisors all work-related injuries and illnesses. 
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OTHER SAFETY RESOURCES 
 

EMPLOYEE OCCUPATIONAL HEALTH AND WELLNESS 
 
Employee Occupational Health and Wellness provides assistance for employee health 
problems which originate in the workplace or may impact on the ability to carry out his 
or her work responsibilities.  Services include: 
 
• Placement Health Reviews 
• Periodic medical surveillance 
• Managed care for work-related injuries and illnesses 
• Counseling on infectious disease issues 
• Management assistance 
• Counseling on reproductive health issues 
• Personal assistance 
• Health promotion 
 
Additional information about this program is covered in Policy B-140 of the Duke 
University Personnel Policy Manual. 
 

OFFICE OF WORKERS’ COMPENSATION 
 
The Office of Workers’ Compensation implements the North Carolina Workers’ 
Compensation Act for Duke University.  Employees who sustain compensable injuries or 
illnesses which arise out of or are found to be within the course and scope of their 
employment, are covered by this program. 
 
Additional information about this program may be found in Policy B-135 of the Duke 
University Human Resources Policy Manual. 



SECTION I. General 
Chapter 3. Reporting of Injuries 

and Illnesses 
Revision Date  03/24/2005 

Review Date  03/2005 
 

REPORTING OF WORK-RELATED INJURIES AND 
ILLNESSES 

INTRODUCTION 

PURPOSE 
 
Duke University, in its effort to reduce workplace hazards, must develop data regarding 
work related illness and injuries.  Such data, when properly reported, is used for: 
 
• Documenting the incident causing the injury or illness. 
• Triggering investigation of the incident. 
• Analyzing trends for targeting corrective action. 
• Planning for corrective action. 
• Preparing reports required by OSHA. 
 

RESPONSIBILITIES 
 
Department Heads shall inform their employees of the availability of support for work 
related injuries and illnesses, as well as the proper way to report such occurrences.  
 
Supervisors must ensure that all employees promptly report injuries or illnesses that may 
be related to their work.  Supervisors must conduct an investigation to address any 
workplace safety issues and determine accurate account of what happened, where 
incident occurred, who saw the incident, etc. as part of the manager/ supervisor section of 
the Report of Work-Related Injury or Illness form, which must be submitted with 24-
hours of the incident 
 
Employees must inform his or her supervisor of any work-related injury or illness as soon 
as possible and also report it by end of the shift using the Report of Work-Related Injury 
or Illness form.   Duke University Hospital employees may use the Voluntary Reporting 
System instead. 
 
The Occupational and Environmental Safety Office shall investigate work-related 
injuries and illnesses as appropriate.  
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http://www.hr.duke.edu/forms/injury.html
http://www.hr.duke.edu/forms/injury.html
https://vrs.duhs.duke.edu/
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PROCEDURES 
 
In the event of an injury or illness in the work area, an initial determination must be made 
of whether treatment is necessary.  This should be done by both employee and 
supervisor.  All medical care for work-related illnesses and injuries including exposure to 
infectious diseases must be obtained through one of the following clinics: 
 
Duke Campus, Medical Center, and Hospital: 

EOHW– Duke Clinic (South), room 04290 Red Zone, PRT Level, Phone:  919-
684-3136, Fax:  919-681-0555 

Durham Regional Hospital:

Employee/Occupational Health, 1st Level Watts Building, Phone:  919-470-5350, 
Fax:  919-470-5370 

Raleigh Community Hospital: 

Employee Health, Administrative Building, Suite 115, Phone: 919-954-3275, 
Fax:  919-954-3953 

Employees at other locations should follow individual facility procedures. 
  
In the case of life-threatening major injuries or the need for off hour medical care 
for work-related injuries/illnesses, care should be obtained through:  

Duke Hospital Emergency Department   919-684-2413 

Durham Regional Hospital Emergency Department,  919-470-5345 
Raleigh Community Hospital Emergency Department 919-954-3870 

 
Exposure to blood or body fluids must also be reported to the Exposure Hot line.  
Call 115 from a campus phone or 919-684-8115 from any other phone. 
 

REFERENCES 
 
Code of Federal Regulations, Title 29 Part 1904 (OSHA), Recording and Reporting 
Occupational Injuries and Illnesses 
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Chapter 4

. 
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Revision Date  09/27/2006 
Review Date  09/27/2006 

HAZARD REPORTING, EVALUATION, AND 
MANAGEMENT 

 

INTRODUCTION 

PURPOSE 
Duke values its staff and strives to provide safe work and a safe work environment. The 
health and safety of every staff member, patient, student, visitor, and the environment are 
primary considerations in Duke's continuous efforts to eliminate or reduce conditions and 
behaviors that could result in injuries or illnesses. Duke is committed to the principle that 
such a safety culture will help maintain employee health, increase productivity, minimize 
lost work time, and reduce costs. 
 
Identification and reporting of potentially unsafe working conditions is the responsibility 
of all employees at Duke University.  Since many such conditions can be quickly 
eliminated once they are identified, an effective channel of oral and written 
communication is necessary to the development of a sound safety program.   

RESPONSIBILITIES 
 
Department heads are expected to: 
 

• Inform all employees of their responsibilities for reporting hazards and encourage the 
submission of oral reports as the quickest and most effective means of hazard 
identification and resolution. 

• Task managers and supervisors to lead and/or participate in proactive programs and 
audits of their work areas to ensure that safety issues or concerns are identified and 
resolved. 

• Take appropriate steps to eliminate or reduce safety or health hazards in a timely 
manner. 

 
Supervisors are expected to: 
 



 

 

• Conduct periodic audits of work areas to identify hazardous conditions. 

• Ensure that any unsafe conditions or equipment and work hazards are brought 
to the attention of management.  

• Report accomplishment of corrective actions to their Department Heads. 

 
Employees are expected to: 

 
• Bring all unsafe conditions, behaviors, or practices that create risks for 

themselves, patients, students, visitors, or the environment to the attention of 
their supervisors.  

 
• Report all work-related injuries or illnesses within 24 hours. 

 
The responsible Safety Office is expected to: 

 

• Identify and prioritize hazards through periodic workplace audit programs. 

• Coordinate the evaluation of hazards reported by individual departments. 

• Track the hazard correction process until completed. 

• Provide guidance to departments about corrective action options. 

• Identify employees at risk through the exposure determination process. 

 

PROCEDURES 
 

REPORTS OF HAZARDOUS CONDITIONS 
 

All employees are expected to report unsafe or unhealthy conditions to their 
immediate supervisor.  The supervisor shall promptly investigate and take 
appropriate corrective actions, contacting the Institutional Safety Office for 
assistance as necessary.  The supervisor shall keep the reporting employee 
informed of all action taken. 

 
Members of the Duke community may submit a report of unsafe or unhealthy 
conditions directly to the Institutional Safety Office.  Upon receipt, the 
responsible Safety Office will contact the originator to acknowledge receipt and 
discuss the seriousness of the reported hazard and shall advise the responsible 
manager that a hazard has been reported. 

 



 

 

All employees have a right to contact the North Carolina Department of Labor, Division 
of Occupational Safety and Health directly; however, we encourage the use of the 
internal Duke hazard reporting procedure as the most expeditious means to achieve a 
resolution.  A North Carolina Department of Labor poster, installed in prominent 
locations, can be consulted for additional information. 
 

HAZARD ASSESSMENT 
 
Hazards may be identified in a number of ways: through periodic safety audits, through 
supervisor/employee reports, or through incident investigations.  Hazards may include 
those facilities, equipment, or work operations which present risk of injury/illness or do 
not comply with existing regulations or standards.  Regardless of how identified, each 
hazard will be validated by the appropriate safety group.  Once validated, an assessment 
of the issue will be done in order to establish its priority of risk.  Priority of risk will be 
based on the probability for the condition to cause an injury or illness as well as the 
anticipated severity of the most likely outcome.  
 
Conditions that are considered to present an imminent danger of loss of life or property 
will trigger immediate actions to mitigate the hazard. 
 

REPORTS 
  
Written reports of hazard assessment will be provided to the department by the 
responsible Safety Office.  The report will include a description of the condition, an 
evaluation of its relative priority, and recommendations for reducing or eliminating the 
hazard.  For higher priority hazardous conditions, the responsible Safety Office may 
request a written response outlining the department’s steps to manage the hazard.   

CORRECTIVE ACTIONS 
 
With the assistance of the responsible Safety Office and other Duke resources, the 
Department shall decide on the preferred option for corrective action and then initiate the 
planned actions as quickly as possible, but not later than the dates specified by the 
responsible Safety Office.  In most cases, the hazard priority of a problem can be 
significantly reduced with a few simple actions, which, although they may be temporary, 
allow time for a permanent solution to be implemented.  In cases where a department 
response is required, the responsible Safety Office will track the corrective action 
process.    
 
Departments are expected to follow hazard reduction recommendations according to the 
established plan.  When appropriate actions are not completed within the specified time, 
the responsible Safety Office will request that the responsible manager provide within 
one week a written explanation of: 
 



 

 

• Reasons for delay  
• Measures taken to date to eliminate or mitigate the condition 
• Further steps to be taken for resolution 
• Timetable for completion. 

 
If the responsible manager does not provide a satisfactory response within one week of 
notification, the responsible Safety Office will send a written report of unsatisfactory 
progress to the manager’s Department Head, Faculty Dean, or other representative of the 
Institutional Administration, as appropriate. 
 
If satisfactory resolution still cannot be obtained, the matter will be escalated to the 
appropriate Institutional Safety Committee and, if necessary, senior Institutional 
Administration. 
 
 

REFERENCES 
 
Duke University Human Resource Policy Manual 
 
Public Law 91-589, The Occupational Safety and Health Act of 1970 
Code of Federal Regulations, Title 29 (OSHA),  Occupational Safety and Health 
Standards 
 
National Fire Protection Association (NFPA) 101, Life Safety Code 
National Fire Protection Association (NFPA) 30, Flammable Liquids Code 
National Fire Protection Association (NFPA) 45, Labs Using Chemicals 
National Fire Protection Association (NFPA) 99, Health Care Facilities 
 
North Carolina Building Code 
 
American Institute of Architects (AIA), Guidelines for Construction and Equipment of 
Hospitals and Medical Facilities 
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SECTION I. General 
Chapter 5. Training  

Revision Date  01/23/03 
Review Date  01/2007 

SAFETY TRAINING POLICY 

INTRODUCTION 

PURPOSE 
 
The purpose of the Duke Safety Training Program is to provide employees with the 
knowledge and tools necessary to reduce the risks associated with their work 
responsibilities to the lowest possible level.  Safety training programs are developed in 
response to federal, state, and local regulations, accreditation agency requirements and 
institutional needs.   

RESPONSIBILITIES 
 
The Occupational and Environmental Safety Office (OESO) is responsible for: 

• Identifying institutional safety training needs.  

• Ensuring that these requirements are communicated to departments, supervisors and 
managers. 

• Monitoring institutional compliance with safety training requirements. 

• Providing information on institutional and departmental compliance to the safety 
committees, administration and departments. 

• Providing training materials, assistance and programs to address institutional 
requirements. 

• Assisting supervisors on how to identify and provide training for specific workplace 
hazards. 

 

Departments are responsible for: 

• Working with representatives of OESO and departmental supervisors to identify 
training needs of their departments. 

• Ensuring that all departmental employees receive the appropriate safety training 
within established time frames. 
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• Ensuring that all departmental training records are transmitted to OESO as 
appropriate. 

Supervisors are responsible for: 

• Being trained and knowledgeable in the safety and health hazards to which 
employees, students and visiting faculty under their direction may be exposed. 

• Establishing, implementing and maintaining a system for communicating with 
employees, students and visiting faculty about health and safety matters. 

• Providing  site-specific training for employees, students and visiting faculty to 
include the specific hazards present in their workplace. 

• Requesting assistance with specialized training where needed. 

• Ensuring that all employees, students and visiting faculty under their supervision have 
completed all safety training requirements. 

Employees, students and visiting faculty are responsible for participating in the required 
training programs provided by the OESO and their supervisors. 

PROCEDURES 
 
The Safety Training Program is implemented through a two-tier plan involving both 
general and site-specific training.  General information regarding occupational hazards is 
presented in Tier 1 training, which is provided by OESO.  Tier 1 training focuses on 
“generic” information about the epidemiology, regulatory requirements, institutional 
policies and control measures for occupational hazards.  This training is then enhanced by 
site-specific information, Tier 2, which is provided by supervisors and managers and 
expands on the foundation established in Tier 1.  The details of the two-tier plan are as 
follows: 
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TIER ONE:  TRAINING PROVIDED BY THE OCCUPATIONAL AND 
ENVIRONMENTAL SAFETY OFFICE (OESO) 

TRAINING TYPES 
 

Duke Medicine and Campus Orientation 

Target Population All new employees. 

Training Requirements Required within two weeks of employment for all employees or 
at the time of transfer from the Campus to Duke Medicine. 

 

Training Availability University employees will be provided safety orientation 
training on-line at www.safety.duke.edu. 

Duke Medicine employees will be provided training at the Duke 
New Employee Central Orientation Program and on-line. 

Incoming housestaff will be provided training at the 
departmental Housestaff Orientation Programs and on-line. 

Training Topics Orientation training provides information on functions involved 
in the Environment of Care, including bloodborne pathogens, 
TB, ergonomics, chemical safety, hazardous materials, security, 
utilities, emergency preparedness, medical equipment and fire 
and interim life safety.  These training sessions will satisfy both 
the JCAHO orientation requirements for the Environment of 
Care and the OSHA orientation requirements for Bloodborne 
Pathogens, TB Exposure Prevention, Fire Safety, Fire 
Extinguisher, and Hazard Communication Training. 

. 
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Safety Update Training 

Target Population All Employees. 

Training Requirements Training requirements are determined by the specific standard 
under which the training is required.  Most standards require 
training annually.  

Training Availability Employee update training is available on-line at 
www.safety.duke.edu/OnlineTraining/.  Focused training for 
medical staff is available through departmental Grand Rounds. 

Focused training for laboratory employees is available upon 
request or through OESO web-based computer courses.  

Campus employee training is available on-line at 
www.safety.duke.edu/OnlineTraining/.   

Training Topics Training requirements are based on work location and exposure 
determinations.  A list of required courses for an individual may 
be accessed by the employee on-line at  
www.safety.duke.edu/OnlineTraining/.  Questions about training 
requirements should be directed to the OESO Training 
Coordinator at 684-2794.   

 

 

DOCUMENTATION 
 

Training will be documented at the time training is taken and documentation will be 
maintained in the OESO Safety Management Database. 
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TIER 2 - TRAINING PROVIDED BY DEPARTMENTS 

TRAINING TYPES  
Site-Specific Training 

Target Population All employees, students and visiting faculty. 

Training Requirements Training is required as follows: 

• When an employee, student or visiting faculty member 
begins work  and before the individual  may work 
without direct supervision.  

• When an employee or student is given a new assignment 
for which training has not previously been received.  

• Whenever new categories of hazards are introduced by 
new substances, processes, or equipment.  

• Whenever the supervisor is made aware of a new or 
previously unrecognized hazard. 

 

Safety policies and training requirements for each work unit will be based on job-
specific requirements.  The supervisor must evaluate each position at the time the 
position is established to determine the exposure potential by hazard-type for each 
employee.  The OESO is available to assist the supervisor in making the exposure 
determinations.  Additional safety training requirements may be identified by OESO.  

Supervisors must provide workplace-specific training to employees to include the 
specific hazards associated with each job.  At a minimum, the following elements 
should be included in the training sessions: 

• A review of the workplace-specific written safety policies. 

• Specific training on the hazards associated with the materials and equipment used 
by the employee. 

• Specific training on how employees are to protect themselves against the hazards 
in the workplace.  

• Recognition and assessment of health and safety risks. 

• Regulations applicable to their work. 

• Basic information on the location of manuals, safety devices and personal 
protective equipment. 
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• Basic procedures to follow in the event of emergencies, especially fires, chemical 
spills and medical emergencies. 

DOCUMENTATION 
 

Supervisors should keep records of who was trained, the name of the trainer, when the 
training occurred, and the topics covered by the training.  Documentation should include 
safety meeting or training session agendas, sign-up sheets with the Duke unique ID and 
signature of the attendees, and copies of any written communications.  These records 
should be maintained by the department.  

 

Allied Health Students Orientation 

Target Population Allied Health students from institutions other than Duke. 

Training Requirements Training is required prior to beginning a clinical rotation at 
Duke. 

Training Availability Duke-specific safety orientation is provided by OESO at live 
sessions or by the student’s affiliated institution using a Student 
Orientation video developed by OESO. This video is available 
through the Hospital Education Department. 

 

Duke Temporary Services (DTS) Orientation 

Target Population All DTS employees. 

Training Requirements Training is required within two weeks of employment. 

Training Availability Training will be provided by DTS using a video provided by 
OESO. 

 

Volunteer Orientation and Update Training 

Target Population All Duke Hospital volunteers. 

Training Requirements Training is required prior to being assigned to a work area. 

Training Availability Training is provided by Volunteer Services using a video 
developed by OESO. 
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COURSE ENROLLMENT 

ORIENTATION 
 

Duke Medicine supervisors are required to register new hires or transfers to the Health 
System or the Duke New Employee Central Orientation  Program through Benefits 
Administration at 684-6723.   

For information on Campus New Employee Orientation, call Learning and Organization 
Development at 613-7608. 

To schedule a safety training session for Grand Rounds, call 684-8822.    

UPDATE TRAINING 
 

Update training is available on-line at www.safety.duke.edu or call the OESO training 
Coordinator at 684-2794 to schedule training for a specific work group. 

EXPOSURE DETERMINATION 
 
Safety training requirements for a position are determined through a process of exposure 
determination performed by the supervisor at the time a position is established.  These 
exposure determinations identify the employee’s potential for exposure to hazardous 
materials or environments and determine the job-specific safety training requirements.  
Additional exposure assessments may be performed by OESO following employment.  
 
DEFINITIONS 
 
Annual – For the purpose of determining when retraining is required, annual means 
within the past 365 days.  
 
Duke Medicine – Refers to Duke Health System, Duke School of Medicine, PDC, and 
Duke School of Nursing. 
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SECTION I. General 
Chapter 6. Minors/Non-Employees 

Revision Date  12/07/2000 
Review Date  01/2007 

 

MINORS/NON-EMPLOYEES IN WORK AREAS 
 

INTRODUCTION 
 

PURPOSE 
 
Duke University acknowledges that there are justifiable and productive reasons for the 
presence of minors and non-employees in university work areas.  Because of concerns 
related to the exposure to physical, chemical, radioactive, and biological hazards,  
particularly in the research laboratories, the following guidelines are necessary to ensure 
that all potential exposures are minimized. 
 

DEFINITIONS 
 

Minor Any person who has not reached the age of 18. 

Non-Employee Any person who does not perform work for compensation. 

Volunteer Any non-employee who performs services at Duke.  For the purposes of  
this policy, this does not include a minor volunteer who is a subject in a 
medical treatment or research protocol. 

 

RESPONSIBILITIES 
 
Heads of Medical Center Departments which use minor volunteers shall: 
 
• Notify the Coordinator of Volunteer services before allowing the volunteer to 

perform tasks. 
 
• Ensure that volunteers who are 14 and 15 years old are assigned only to tasks for 

which there is continuous adult supervision. 
 
Heads of all Departments shall take appropriate steps, as described in this policy, to 
ensure the safety of all non-employees in the areas under their control. 
 
Employees who escort or supervise the activities of minors and other non-employees 
shall assess the potential risk of exposure to hazards and direct the non-employee's access 
accordingly. 
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PROCEDURES 
 

MINORS 
 
No minor below the age of fourteen shall work or volunteer at Duke University Medical 
Center. 
 
No minor shall work or volunteer in a capacity that is determined to be hazardous or 
potentially detrimental to the minor's health or well-being including but not limited to the 
following: 
 
• Where it is determined that there is an increased risk of exposure to infectious 

diseases transmitted via the aerosol route, including the following areas of the 
Medical Center: Emergency Department, 8100, 8200, 8300, Clinical Microbiology 
Laboratories, Infectious Disease Clinics, Medical Specialties Clinic, and Autopsy 
Suite. 

 
• A task that would potentially expose the minor to blood or body fluids, infectious 

diseases or hazardous chemicals which are included on the institution's Particularly 
Hazardous Substance list distributed by the Occupational and Environmental Safety 
Office (OESO). 

 
• Any area where there is potential exposure to radiation in excess of 0.1 rem (0.001 

sievert) total effective dose equivalent or in excess of 10% of the limits for general 
employees specified by regulatory authority.  Furthermore, no minor is permitted to 
work directly with or handle radioactive materials.  Authorized Users of radioactive 
materials who plan to involve minors in activities in their laboratories shall notify the 
Radiation Safety Office prior to beginning work in the laboratory. 

 
• Any area under construction or renovation. 
 
Minor children, under the age of fourteen years, shall not enter the laboratory or 
industrial areas without written approval from the OESO. 
 

NON-EMPLOYEES 
 
Whenever possible, non-employees should be restricted from research areas and 
industrial areas of University buildings. 
 
When non-employees (or employees not in the course of their employment) must enter 
the building, their activity should be limited to non-laboratory or non-industrial areas, 
such as offices, break rooms, etc; unless approval has been received from a supervisor  
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having responsibility for the area.  Under no circumstance shall a non-employee be 
allowed in any work area where he or she presents a distraction to the area employees.  
Distractions may be due to the activities of the non-employees or due to the level of 
supervision they may require. 
 
Students and other non-employees with approval to enter the laboratory or industrial area 
must be directly supervised by a responsible employee of the laboratory. 
 
Where deemed appropriate, the supervisor or Principal Investigator may place additional 
restrictions on the presence of non-employees. 
 
 

REFERENCES 
 
Code of Federal Regulations, Title 29, Part 570 (OSHA), Child Labor Regulations 
Code of Federal Regulations, Title 29, Part 1910.96 (OSHA), Ionizing Radiation 
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SECTION I. General 
Chapter 7. Reproductive Health  

Revision Date  07/24/97 
Review Date  01/2007 

REPRODUCTIVE HEALTH 
 

INTRODUCTION 

PURPOSE 
 
It is the goal of Duke University to produce an environment that protects the human 
conceptus, and the ability of each female employee or the spouse of a male employee to 
conceive and maintain a healthy pregnancy.  The University recognizes the responsibility 
of both the employee as well as management for pregnancy and reproductive health 
protection and feel that education of the work force is the cornerstone of an effective 
program. 

RESPONSIBILITIES 
 
Department Heads shall ensure that all employees with reproductive health concerns 
have the opportunity to receive consultations or workplace assessments as necessary. 
 
The Occupational and Environmental Safety Office (OESO) shall provide hazard 
assessments of workplaces as requested by Employee Occupational Health Services. 
 
Employee Occupational Health Services shall provide medical consultation for any 
employee with reproductive health concerns. 
 

PROCEDURES 
 
Employees with concerns about how their workplace may affect their reproductive 
capacity, pregnancy, or the health of the fetus, should contact Employee Occupational 
Health Services for a consultation.  Prior to the consult, the employee will be asked to 
perform a self-audit of the workplace.  The OESO will be available for advice during the 
self-audit process. 
 
Employees in work areas with reproductive hazards will be educated about the potential 
consequences of exposures. Employees who wish to alter their work situation to avoid a 
risk will be reviewed by EOHS to determine the necessity for alternation. If deemed 
necessary, the employee may request a transfer or appropriate leave of absence, 
consistent with University policy. 
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Exposure to some agents within the environment may pose a hazard to the fetus while the 
same exposure would not represent a hazard to the employee. Therefore, employees may 
be restricted (by EOHS) from working in certain areas if it is determined that the 
employee may be exposed to conditions that would negatively affect reproductive health 
or the safety of the fetus. Any alterations in job situation will be consistent with existing 
University policy. 
 
Supplement B contains additional guidance about reproductive hazards in the workplace. 
 

REFERENCES 
 
Public Law 91-589, The Occupational Safety and Health Act of 1970 
 



 

 

GENERAL 
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SECTION II. General Safety and 
Health 

Chapter 1. Personal Protective 
Equipment 

Revision Date  01/25/2007 
Review Date  01/2007 

PERSONAL PROTECTIVE EQUIPMENT 
 

INTRODUCTION 

PURPOSE 
 
In some work environments Personal Protective Equipment (PPE) must be provided and 
used to protect personnel against hazards capable of causing injury, illness, or 
impairment.  It is the policy of Duke University to provide appropriate PPE to employees 
who may be subjected to a hazardous environmental condition.  Personal Protective 
Equipment (PPE) shall be selected, constructed, used and maintained in accordance with 
the requirements contained in or incorporated by reference in this chapter.  Whenever 
feasible, hazards must be eliminated through engineering or supervisory controls, prior to 
resorting to the use of PPE.   

RESPONSIBILITIES 
 
Departments shall: 
 

• Provide appropriate personal protective equipment and training to personnel exposed 
to hazards requiring PPE. 

• Post areas requiring PPE with appropriate caution signs. These areas include eye, ear, 
face, head, and hand protection areas.  

• Ensure full employee compliance with applicable requirements 

Supervisors shall: 
 

• Ensure that appropriate PPE is available to employees.   

• Ensure PPE is properly used. 

 
Employees shall: 
 

• Use PPE in accordance with instructions and training received. 
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• Guard against damage to PPE. 

• Care for their personal protective equipment properly.   

• Report PPE malfunctions or problems to supervisory personnel.   

• Follow safe work practices while working with hazardous materials and wastes.  

 
OESO shall: 
 

• Determine when, where and what PPE is required in work areas. 

• Assist departments and supervisors with their departmental personal protective 
equipment programs.   

• Assist in conducting job hazard assessments.   

PROCEDURES 

GENERAL 
 
PPE will be provided and used in the following circumstances: 

• Where it has been determined by an occupational hygienist or safety specialist that 
PPE is necessary to protect the health and safety of employees. 

• Where it has been determined that engineering and/or supervisory controls do not 
reduce exposure potential to a safe level. 

• Where development or installation of engineering controls are pending. 

• During short term, non-routine operations for which engineering controls are not 
practical. 

• During emergency situations such as spills, ventilation malfunctions, emergency exit, 
damage control, activities, etc. 
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CHARACTERISTICS AND USES OF PPE 

PPE SELECTION GUIDE 
 

Table 1 is a checklist for PPE selection in various hazardous situations.  The checklist is 
intended for use as a quick reference and should be used in conjunction with the 
applicable parts of this chapter.  There may be operating conditions in which the use of a 
listed item from the table is impractical or would increase the hazard. In these instances, 
use appropriate PPE and procedures to safeguard employee safety and health. 
 

MAINTENANCE OF PPE 
 
PPE, including employee-owned PPE, shall be maintained in a sanitary and serviceable 
condition by qualified personnel. 
 
PPE issued for exclusive use by an individual employee shall be visually inspected by the 
employee before each use.  Such PPE shall be inspected frequently by supervisory 
personnel to ensure its serviceability. 
 
PPE subject to use by more than one individual, such as visitor's PPE or PPE used only 
occasionally, shall be cleaned and disinfected before being made available for use by 
subsequent personnel.  Such cleaning and disinfecting is mandatory for PPE worn on the 
head and hands. 
 
PPE intended for emergency use shall be cleaned, disinfected, and placed in an operable 
condition after each use.  Such equipment shall be inspected monthly to ensure its 
serviceable condition.  Records shall be kept of these inspections. 
 

STORAGE OF PPE 
 
PPE shall be properly stored to protect against environmental conditions that might 
reduce the effectiveness of the equipment or result in contamination during storage.  PPE 
having a shelf-life limitation shall be checked periodically to ensure compliance with the 
expiration date.  
 

PROCUREMENT OF PPE 
 

Each department is responsible for the purchase of adequate PPE required for an 
employee to do his or her job safely and in compliance with OSHA standards.  Where 
equipment is very personal in nature and is usable by workers off the job, departments  
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have the flexibility to decide what portion of the cost they will bear.  Examples of PPE 
that is personal in nature and often used away from the worksite include non-specialty 
safety glasses, safety shoes, and cold-weather outer wear of the type worn by 
construction workers.  Examples of PPE that would not normally be used away from the 
worksite include, but are not limited to:  welding gloves, wire mesh gloves, respirators, 
hard hats, specialty glasses and goggles (e.g., designed for laser or ultraviolet radiation 
protection), specialty foot protection (such as metatarsal shoes and linemen's shoes with 
built in gaffs), face shields and rubber gloves, blankets, cover-ups and hot sticks and 
other live-line tools used by power generation workers.   

EYE AND FACE PROTECTION 

GENERAL 
 
Suitable eye and face protectors shall be provided and used where machinery, equipment  
or operations present the hazards of flying objects, liquids, injurious energies (glare, 
radiation, etc.), or a combination of these hazards.  The selection, use, and maintenance 
of eye and face protectors shall be in accordance with ANSI Z87.1, "Occupational and 
Educational Personal Eye and Face Protection Devices," or equivalent. 
 
It is essential that eye and face protectors be kept clean.  They shall be cleaned and 
inspected daily.  Pitted or scratched lenses or face shields reduce vision and seriously 
reduce protection.  Accordingly, lenses and face shields that are pitted or scratched to 
such a degree that vision is obscured shall be replaced. 
 

FACE SHIELDS 
 

Face shields shall be worn to protect the face and front of the neck from flying particles 
and sprays or splashes of hazardous liquids.  

 

SAFETY GLASSES 
 

Approvals 
 

Safety glasses shall meet the impact requirements of ANSI Z87.1 or equivalent.  Lenses 
and frames shall be marked with the manufacturer's symbol to indicated compliance 
with ANSI Z87.1.  The use of approved lenses in unapproved frames is not acceptable.  
Tinted lenses in safety glasses, including photo-gray lenses, are permissible only when 
prescribed for corrective purposes or specifically approved by the OESO. 
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Side Shields 
 
Side shields should be used on safety glasses worn in buildings or areas designated as 
eye-hazard areas.  Side shields should also be used on safety glasses worn in eye-hazard 
operations unless it has been specifically determined for a particular operation that it is 
not possible for injurious objects or energies to enter the wearer's eyes from the side or 
that the reduced peripheral vision would pose a greater hazard to the employee.  Side 
shields shall not be easily detachable from the frames; snap-on or slip-on types of 
sideshields are not acceptable unless secure. 

Corrective Lenses 
 
Personnel whose vision requires the use of corrective lenses and who are required to wear 
protective eyewear shall wear one of the following types of goggles or eye glasses: 

 
• Eye glasses whose protective lenses provide optical correction. 
 
• Goggles that can be worn over corrective eye glasses without disturbing the 

adjustment of the glasses. 
 
• Goggles that incorporate corrective lenses mounted behind the protective lenses.  

Goggles 
 

Goggles or eyecups shall be worn to protect against impact, dust particles, liquids, 
splashes, mists, spray, and injurious radiation.  They shall be designed to protect the eye 
sockets and the facial area around the eyes, thus protecting the wearer from side 
exposure. 

Laser Protection 
 
Eye protection for laser operations must be in compliance with ANSI Z136.1 "Safe Use 
of Lasers," or equivalent.   

HEARING PROTECTION 
 
See the Duke University Occupational Noise Exposure Policy (Section II, Chapter 3 of 
this manual) for details on specific noise hazards and precautions. 
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HEAD PROTECTION 

HARD HATS 
 
Hard hats shall be constructed, selected, used, and maintained in accordance with ANSI 
Z89.1, "Personal Protection - Protective Headwear for Industrial Workers". 

HAIR PROTECTION 
 
Long hair, including long facial hair, which is susceptible to becoming entangled in 
moving machinery or drawn into such machinery by the generation of static electricity, 
shall be controlled by caps or hair nets.   

FOOT PROTECTION 

GENERAL 
 
Unless otherwise noted, the term shoe as used herein includes boots. See the specific 
chapter in this manual for more detailed PPE requirements associated with specific 
hazards.   

SAFETY TOE FOOTWEAR 
 
All safety footwear incorporating a steel toe to protect the wearer's toes against impact or 
compression shall meet the requirements for the 75-pound classification of ASTM 
F2413, “Standard Specification for Performance Requirements for Foot Protection”.  The 
use of toe caps or instep protectors that fit over shoes is prohibited as a substitute for 
issuing safety shoes.  These caps and protectors are only for use by new employees who 
are pending receipt of shoes, by occasional visitors within designated foot-hazardous 
operational areas, or by employees who are temporarily wearing a cast or other medical 
device that precludes them from wearing their safety shoes. 
 
Metatarsal guards that cover the instep and do not enclose the outsole of the shoe, or have 
straps fitting around the outsole, shall be used as necessary to protect the top of the foot 
from impact or compression.  Metatarsal guards shall meet the strength requirements of 
ASTM F2413.   

OTHER SAFETY FOOTWEAR 
 

Non-Conductive Footwear protect against electrical hazards.  They shall be used and 
tested in accordance with ASTM F2412, “Standard Test Methods for Foot Protection”. 
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RESPIRATORY PROTECTION 
 
See the Duke University Respiratory Protection Program (Section II, Chapter 2 of this 
manual) for details on protection against inhalation hazards. 

ELECTRICAL PROTECTION 
 
See the Duke University Electrical Safety Policy (Section III, Chapter 3 of this manual). 
 

PROTECTIVE CLOTHING 
 
Protective clothing includes coveralls, aprons, sleeves, leggings, gloves, hand pads, 
finger cots, shoulder capes, and garments that enclose the entire body.  These items are 
intended to protect the wearer against heat, cold, moisture, toxic chemicals, acids, 
corrosives, electricity, biological and physical hazards such as sharp objects, flying 
objects, excessive dust, grease, etc. 
 
When specific items of personal attire are judged to be hazardous to an operation or work 
environment, their use shall be prohibited.  For example, the wearing of long sleeves, 
jewelry, and loose-fitting or dangling clothing shall not be permitted around rotating 
machinery.  Silk, wool, rayon, nylon, and other synthetic fiber garments shall not be worn 
in any operation in which the generation of static electricity would create a hazard.  
Suitable attire, including appropriate shoes, normally worn by prudent individuals to 
avoid unnecessary risk, is the responsibility of the employee and is considered a 
condition of employment. 

SPECIAL CLOTHING 
 
Where employees are required to wear special protective clothing that necessitates 
changing from street clothes, a designated location for changing clothes and suitable 
clothing lockers will be provided.  Special protective clothing worn on the job shall not 
be worn or taken away from the premises by employees, since this may expose other 
persons to unnecessary risk caused by contaminated clothing.  Duke University will be 
responsible for cleaning and drying special clothing contaminated with or exposed to 
hazardous materials; or for proper disposal in the event contaminated clothing needs to 
be discarded. 
 
Special clothing for biological hazards is contained in Section VI of this manual. 
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TABLE 1 
 

Hazard Recommended PPE 
  
Heavy Impact or 
Falling Object 

Head: hard hat  Knees, Legs, and Ankles: fiber metal leggings  
Feet and Toes: steel toe shoes or metatarsal guards. 
 

Moderate Impact Head: hard hat  Feet and Toes: steel toe shoes. 
 

Large Flying 
Particles or Objects 

Head: hard hat  Eyes: goggles or spectacles with side shields  
Face: plastic face shields  Fingers, Hands, and Arms: leather 
gloves or mittens, sleeves  Trunk: leather or canvas fiber aprons, 
coats, or jackets  Knees, Legs, and Ankles: leather, fiber metal, or 
flame-resistant duck pants, knee guards, shin guards, leggings or 
spats.  
 

Small Flying 
Particles 

Eyes: goggles or spectacles with side shields  Face:  plastic face 
shields  Fingers, Hands, and Arms: leather or duck fabric gloves or 
mittens, sleeves  Knees, Legs, and Ankles: long pants. 
 

Dusts Eyes: goggles or spectacles with side shields  Face: plastic face 
shields  Respiratory: as determined by OESO. 
 

Sparks and Metal 
Spatter 

Head: cotton or wool cap (flame retardant treated)  Eyes: goggles 
or spectacles with side shields  Face: plastic face shields  Fingers, 
Hands, and Arms: leather flame resistant duck or aluminum fabric 
gloves or mittens, sleeves  Trunk: leather aprons, coats, or jackets  
Knees, Legs, and Ankles: leather, fiber metal, or flame-resistant 
duck pants, knee guards, shin guards, leggings, or spats. 
 

Splashing Metal Eyes: goggles or spectacles with side shields  Face: wire screen 
shield  Fingers, Hands, and Arms: leather flame-resistant duck or 
aluminum fabric gloves or mittens, sleeves Trunk: leather aprons, 
coats, or jackets  Knees, Legs, and Ankles: leather, fiber metal or 
flame-resistant duck pants, knee guards, shin guards, leggings, or 
spats  Feet and Toes: leather shoes, foundry shoes. 
 

Splashing Liquids 
and Chemicals 

Head: Tyvek or other chemical-resistant hoods  Eyes: goggles  
Face: plastic face shields    Fingers, Hands, and Arms: appropriate 
chemical-resistant gloves, sleeves  Trunk: rubber, plastic, or other 
chemical-resistant material  Knees, Legs, and Ankles: rubber, 
plastic, or other chemical resistant material  Feet and Toes: 
nonskid shoes with rubber, neoprene, or wood soles, rubber or 
neoprene overshoes  Whole Body: coveralls, overalls, or suit of 
impervious materials. 
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Mists, Vapors, 
Gases, Fumes, and 
Smoke 

Eyes: goggles  Face: plastic face shields for mists  Respiratory: as 
determined by OESO  Fingers, Hands, and Arms: appropriate 
chemical-resistant gloves, sleeves, protective creams Trunk: 
rubber, plastic, or other chemical-resistant material    Knees, Legs, 
and Ankles: rubber, plastic, or other chemical resistant material  
Feet and Toes: conductive shoes (for explosive gases, vapors, or 
other materials). 
 

Hot Materials Fingers, Hands, and Arms: leather gloves, mittens, hand pads, or 
finger cots; leather, or flame resistant duck sleeves  Trunk: leather 
aprons, coats, or jackets  Knees, Legs, and Ankles: leather, or 
flame resistant duck pants, knee guards, shin guards, leggings, or 
spats  Feet and Toes: leather or other appropriate shoes. 
 

Heat Head: cotton or wool cap  Fingers, Hands, and Arms: leather 
aluminized fabrics, glass fiber insulated gloves, mittens, or hand 
pads; flame-resistant duck or reflective fabric (for radiant heat) 
sleeves  Trunk: flame-resistant fabrics, aluminized fabrics for 
radiant heat  Knees, Legs, and Ankles: flame- resistant duck, 
aluminized fabrics for radiant heat  Feet and Toes: leather or wood 
soles, thermal insulated shoes  Whole Body: aluminized garments 
for radiant heat. 
 

  
Slips and Falls Feet and Toes: nonskid or slip-resistant shoes. 

 
Cuts and Abrasions Head: hard hat  Fingers, Hands and Arms: leather, metal mesh, or 

cotton canvas gloves, mittens, hand pads, or finger cots, leather 
sleeves  Trunk: leather or canvas fiber aprons, coats, or jackets 
Knees, Legs, and Ankles: leather or fiber metal pants, knee guards, 
shin guards, leggings, or spats  Feet and Toes: steel toe, wood 
soles. 
 

  
Electricity and 
Electric Shock 

Refer to the Electrical Safety Policy (Section III, Chapter 3 of this 
manual). 
 

Explosives Head: cap (flame retardant)  Fingers, Hands, and Arms: gloves 
Trunk: powder uniform  Feet and Toes: conductive shoes. 
 

Machinery Head: hair net or cotton or wool cap  Fingers, Hands, and Arms: 
flame- resistant duck sleeves  Trunk: rubber, plastic, or canvas 
fiber aprons, coats, or jackets  Knees, Legs, and Ankles: fiber 
material or flame-resistant duck pants, knee guards, shin guards, 
leggings, or spats  Feet and Toes: steel toe shoes. 
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Reflected Light and 
Glare 

Eyes: goggles, spectacles with side shields with filter lenses. 
 
 

Welding Head: leather skull cap  Eyes: welding goggles and helmets or 
hand shields with filter lenses  Face: helmets or hand shields with 
filter lenses, face shield  Hands: flame proof gauntlet gloves. 
 

Radiant Energy 
(intense) 

Eyes: helmets (filter lenses with metal or plastic spectacles), hand 
shields (filter lenses) with metal or plastic spectacles  Face: 
helmets or hand shield with filter lenses. 
 

X and Gamma 
Radiation 

Fingers, Hands, and Arms: leaded rubber or leather gloves    
Trunk: leaded rubber or leather apron. 
 

Laser Radiation Eyes: protective eyewear. 
 

Radioactive 
Aerosols and Gases 

Respiratory: as determined by OESO.  Whole Body: radiation 
exposure suits of plastic or paper  
 

Noise Ears: ear plugs, ear muffs, or canal caps. 
 

Cryogens (liquid 
oxygen, liquid 
nitrogen, etc.) 

Eyes: goggles or spectacles with side shields  Face: plastic face 
shield  Fingers, Hands, and Arms: cryogenic gloves Whole Body: 
coveralls, cryogenic aprons. 
 

 

TRAINING 
 
Training will include the selection, use, inspection, and care of the PPE required for 
work.  Such training shall include explanations emphasizing the reasons for using the 
PPE under consideration.  Personnel who maintain and/or issue PPE shall be trained in 
these functions to ensure that PPE users are provided with serviceable equipment 
designed for the particular hazard. 
 

REFERENCES  
 
Code of Federal Regulations, Title 29 (OSHA) 
 
 1910 Subpart I – Personal Protective Equipment (1910.132 – 1910.138) 
 1910.145, Specifications for accident prevention signs and tags  
 1910.1030, Bloodborne Pathogens  
 1910.1200, Hazard Communication  
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American National Standards Institute (ANSI) Z87.1, Occupational and Educational 
Personal Eye and Face Protection Devices 
 
American National Standards Institute (ANSI) Z89.1, Personal Protection – Protective 
Headwear for Industrial Workers 
 
American National Standards Institute (ANSI) Z136.1, Safe Use of Lasers 
 
American Society for Testing and Materials (ASTM) F2412, Standard Test Methods for 
Foot Protection 
 
American Society for Testing and Materials (ASTM) F2413, Standard Specification for 
Performance Requirements for Foot Protection
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SECTION II. General Safety and 
Health 

Chapter 2. Respiratory Protection  
Revision Date  08/23/2007 
Review Date  08/23/2007 

 

RESPIRATORY PROTECTION 
 

INTRODUCTION 

PURPOSE  
 
The purpose of the Respiratory Protection Program is to protect employees against 
harmful dusts, fogs, fumes, mists, gases, smokes, sprays, bioaerosols, and vapors, 
through the use of engineering controls, administrative controls, or personal protective 
equipment (PPE).  If effective engineering or administrative controls are not feasible, 
respirators shall be provided by Duke University/Medical Center/Health System when 
such equipment is necessary to protect the health of the employee.  The responsible 
Safety Office (i.e., Occupational and Environmental Safety Office (OESO), Durham 
Regional Hospital Safety Officer, or Duke Raleigh Hospital Safety Officer) shall 
determine the operations or conditions necessitating the use of respirators.   

DEFINITIONS  
 
Air Purifying Respirator - a type of respirator with an air-purifying filter, cartridge, or 
canister, that removes specific air contaminants by passing ambient air through the air-
purifying element. 
 
Atmosphere-supplying Respirator- a respirator that supplies the respirator user with 
breathing air from a source independent of the ambient atmosphere, and includes 
supplied air respirators (SARs) and self-contained breathing apparatus (SCBA) units. 
 
Canister or Cartridge - a container with a filter, sorbant, or catalyst, or combination of 
these items, which removes specific contaminants from the air passed through the 
container.  
 
Employee Exposure - exposure to a concentration of an airborne contaminant that would 
occur if the employee were not using respiratory protection. 
 
Filter- a component used in respirators to remove solid or liquid aerosols from the 
inspired air.
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Fit Test - a protocol to quantitatively or qualitatively evaluate the fit of a tight-fitting 
respirator on an individual. 
 
Immediately dangerous to life or health (IDLH) - an atmosphere that poses an immediate 
threat to life, would cause irreversible adverse health effects, or would impair an 
individual's ability to escape from a dangerous atmosphere. 
 
Loose Fitting Facepiece - a respiratory inlet covering that is designed to form a partial 
seal with the face. 
 
NIOSH approval - the approval of a respirator for worker protection by the National 
Institute for Occupational Safety and Health (NIOSH). 
 
Powered Air Purifying Respirator (PAPR) - an air purifying respirator that uses a blower 
to force the ambient air through air-purifying elements to the inlet covering. 
 
Respiratory Inlet Covering - that portion of a respirator that forms the protective barrier 
between the user’s respiratory tract and an air-purifying device or breathing air source, or 
both.  
  
Self Contained Breathing Apparatus (SCBA) -  an atmosphere-supplying respirator for 
which the breathing air source is designed to be carried by the user. 
 
Supplied Air Respirator (SAR) or Airline Respirator - an atmosphere-supplying respirator 
for which the source of breathing air is not designed to be carried by the user. 
 
Tight-fitting Facepiece - a respiratory inlet covering that forms a complete seal with the 
face. 

RESPONSIBILITIES  
 
Departments with employees who are required to use respiratory protection shall: 

• Develop (with the help of the responsible Safety Office) and implement a written site-
specific policy defining the use of respirators for each application.  

• Facilitate employee medical clearance, training, competency validation, and fit-
testing. 

• Notify the responsible Safety Office of any personnel changes in jobs requiring 
respiratory protection.  

• Purchase appropriate respirators, cartridges, and approved replacement parts for 
employees included in the respiratory protection program. 
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• Implement a program for cleaning and inspecting respirators each time they are used. 

• Ensure that emergency use respirators are inspected once per month, and maintain 
documentation of these inspections. 

• Develop and implement a change schedule for cartridges for air-purifying respirators.   

• Report any problems to the responsible Safety Office.  

• Consult the responsible Safety Office regarding proposed voluntary use of respirators 
by employees.  Responsibilities for departments with voluntary respirator users are 
found in Supplement T. 

 
Employees who are required to use respiratory protection shall: 

• Comply with department- or site-specific policies on respirator use. 

• Participate in medical clearance procedures, training sessions, tests for competency 
validation and fit-tests.   

• Inspect their respirators before each use, and clean them after each use. 

• Report any problems to their supervisors. 

• Notify Employee Occupational Health and Wellness of any changes in medical 
condition or work practice that could impact their medical clearance for respirator 
use. 

Employees who choose to use respiratory protection shall follow the policies in 
Supplement T, “Voluntary Use of Respiratory Protection”. 

 
OESO shall:  

• Maintain documentation of training, competency validation, medical clearance and fit 
testing, and make this documentation available to departments and supervisors with 
employees on the respiratory protection program.  Alternatively, the other responsible 
Safety Offices can maintain this documentation for Durham Regional Hospital and 
Duke Raleigh Hospital. 

• Provide consultation to the other responsible Safety Offices as needed. 

 
The responsible Safety Office shall: 

• Recommend appropriate respirators and cartridges to the user's department for 
procurement purposes.  Only NIOSH-approved respirators will be used. 
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• Assist each department in developing a written site-specific policy on required 
respirator use, including the types of respirators to be used and cartridge change 
schedules/criteria for air-purifying respirators. 

• Coordinate annual respirator fit testing for every employee assigned a task requiring 
the use of a tight-fitting respirator.  

• Coordinate annual respirator training, including competency validation, for all 
employees who must wear respirators. 

• Coordinate periodic monitoring to assess concentrations of airborne contaminants. 

• Conduct periodic reviews of departmental policies and practices related to respirator 
storage and use.  

• Conduct periodic reviews of Duke’s Respiratory Protection Program. 

• Provide to the employee health provider respirator-specific information (such as 
respirator weight) needed for the health evaluation of employees wearing respiratory 
protection. 

• Approve all voluntary respirator use and keep records of employees and departments 
who use them.   

 
Employee Occupational Health and Wellness shall: 

• Conduct the health screening of respirator wearers and provide documentation of 
medical clearance to the OESO.  (Medical clearance expiration dates are thereby 
made available to employees and departments via the OESO online safety training 
website.)  If there are medical clearance restrictions, Employee Occupational Health 
and Wellness will provide this information directly to the employee and his or her 
supervisor (as well as to OESO). 

• Provide health consultations as requested. 

• Conduct annual respirator fit testing (and related recordkeeping) for every employee 
assigned a task requiring the use of an N-95 respirator for protection against M. 
tuberculosis.  (Fit test records will be provided to OESO electronically for 
dissemination to affected employees and departments.) 

 

PROCEDURES  

GENERAL 
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If the responsible Safety Office  or individual employee suspects that a specific job task 
might require the use of a respiratory protective device, a comprehensive workplace 
review will be conducted.  This assessment may include air monitoring to assess 
employee exposures to airborne contaminants. If an unsafe exposure situation exists, the 
feasibility of engineering or administrative controls will be considered.  If these preferred 
methods of controlling exposure are not feasible, the respiratory protection program will 
be implemented as described below. 
 
Respirators used for protection against Mycobacterium tuberculosis are specifically 
addressed in the TB Exposure Control Plan (Safety Manual Section VI, Chapter 2, 
Appendix F). Voluntary use of respirators is addressed in Supplement T. 

HEALTH EVALUATION 
 
The use of a respirator may impose an additional stress on the worker.  Each employee, 
prior to being assigned to tasks requiring the use of a respirator, shall receive a health 
evaluation performed by Employee Occupational Health and Wellness (EOHW) to 
determine that he or she is physically able to perform assigned tasks while wearing a 
respirator. This evaluation will be repeated at intervals specified by EOHW (or sooner if 
there is a change in the employee’s medical condition or level of effort during tasks 
requiring respirator use).  

RESPIRATOR SELECTION 
 
Respirators will be selected by the responsible Safety Office on the basis of hazards and 
the concentration of the contaminant to which an employee is exposed. 

FIT TESTING 
 
All individuals required to use a tight-fitting respirator must undergo quantitative fit-
testing to ensure an effective mask-to-face seal. Individuals must be fit-tested before 
initial use of their respirators and at least annually thereafter.  The OESO representative 
performing the fit test will provide the employee with information on the specific 
manufacturer, model, and size of respirator, along with the type of cartridges needed, if 
applicable.  The OESO and EOHW shall maintain necessary records of all fit-tests for 
tight-fitting respirators. 

PREVENTIVE CONDITIONS 
 
Tight-fitting respirators shall not be worn when conditions prevent a good face seal.  
Such conditions include, but are not limited to, growth of a beard, sideburns, any piece of 
clothing that projects under the face piece, or temple pieces on glasses.  Only loose-
fitting respirators are acceptable under these conditions. 
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ISSUANCE 
 
When respirator use is required, all respirators, cartridges, and approved replacement 
parts will be purchased by the department of the respirator wearer.  Respirators will be 
issued to an employee for his or her exclusive use when feasible.  

RESPIRATOR USE 
 
Respirators will be used in accordance with specific procedures described in the manual 
provided by the manufacturer.  Prior to use in a contaminated atmosphere, the user of a 
tight-fitting respirator will perform a positive and negative pressure fit check and adjust 
the mask until a good fit is achieved.  Users of loose-fitting respirators will assure 
adequate air flow to the respirator facepiece before entering a contaminated atmosphere. 

MAINTENANCE 
 
Each respirator user will have the responsibility for maintaining his/her own respirator.  
Parts should be replaced when needed. Respirators intended for non-routine, general use 
will be maintained by a designated competent person within the owning department.  

INSPECTION 
 
Respirators used daily will be inspected before and after each day's use by the respirator 
wearer.  Non-routine use respirators will be inspected before and after each use and at 
least monthly.  An OESO representative will occasionally review departmental records of 
the monthly inspection of emergency use shared respirators.  Documentation of the 
inspection will be provided to the OESO at the time of the inspection.  (The manual 
supplied with each respirator will provide specific inspection procedures.) 

CLEANING, DISINFECTION AND STORAGE 
 
Respirators will be cleaned and disinfected after each use according to procedures for 
specific respirators.  After cleaning and drying, respirators will be stored away from any 
contamination in a clean, sanitary place, on a flat surface in a sealed container or bag.  
Respirators must not be exposed to extreme temperatures.  It is not acceptable to hang a 
respirator by its straps.  

REPAIR  
 
Respirators needing repair will be repaired by the designated competent person using 
manufacturer-approved replacement parts only.  Repairs must be made in a manner that 
maintains the respirator’s NIOSH approval. 
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EMERGENCY USE 
 
The only respirator approved for entry into all contaminated atmospheres is a Self-
Contained Breathing Apparatus (SCBA) used in the pressure-demand mode.  All 
individuals who will be required to wear an SCBA must be trained, tested, and certified 
by the OESO.  Other types of respirators may be used for escape from contaminated 
atmospheres and for tasks performed in atmospheres that are not IDLH (Immediately 
dangerous to life or health).  Use of these respirators for emergencies shall be approved 
by the OESO. 

WORKSITE SPECIFIC POLICIES 
 
All work areas where respirators are used must have site- or task-specific respirator 
policies. These policies must outline when respirators will be used, the types of 
respirators for each application, provisions for employees with beards or other preventive 
conditions, cartridge change schedules for air purifying respirators, storage locations for 
respirators, and inspection/maintenance schedules for respirators that are not used 
routinely.  They must also specify the responsibilities of respirator users, their 
supervisors, and others who may be involved in respirator or cartridge ordering, 
recordkeeping, and notification of OESO about new employees who will be required to 
wear respirators. 

 

TRAINING  

Employees required to use respirators will receive initial and annual training, which will 
be coordinated by the responsible Safety Office. These employees shall receive specific 
instructions related to the respirator they use and, when possible, the training will include 
practice in donning the respirator.  The training will consist of instruction in selection, 
inspection, use, and maintenance of respirators. Employees must be able to demonstrate 
knowledge of why the respirator is necessary, how to care for and use the respirator 
properly, how to recognize when the respirator is not functioning properly, and general 
requirements of this respiratory protection policy. 

 

REFERENCES 

Code of Federal Regulations, Title 29, Part 1910.134 (OSHA), Respiratory Protection 
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SECTION II. General Safety and 
Health 

Chapter 3. Occupational Noise 
Exposure  

Revision Date  01/25/2007 
Review Date  01/2007 

 

OCCUPATIONAL NOISE EXPOSURE 
INTRODUCTION 

 

PURPOSE 
 
Duke University’s policy is to take every precaution to protect its employees against 
work-related noise-induce hearing loss.  Whenever feasible, hazardous noise is 
engineered out through shielding or selection of equipment.  Otherwise, hearing 
protective devices must be used.  In certain environments, noise levels may be below 
harmful levels but may present irritation to employees.  Any action to reduce irritant 
noise levels are optional and may be chosen at the discretion of each department head. 
 

RESPONSIBILITIES 
 
Departments Heads shall: 

• Provide appropriate hearing protective devices to employees exposed to hazardous 
noise levels. 

• Advise OESO when a change in production, process, equipment or controls increases 
noise exposures to the extent that additional employees need to be included in the 
program, or hearing protection is no longer adequate. 

 
Supervisors shall: 

• Ensure that employees wear hearing protection when required. 

• Post high-noise areas and equipment with signs or stickers identifying the noise 
hazard. 

• Coordinate and facilitate employees going to Employee Occupational Health and 
Wellness for audiograms. Supervisors should ensure that employees have not been 
exposed to hazardous noise for the 14 hours prior to their audiogram. 

 
Employees shall: 
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• Care for their hearing protection. 

• Wear hearing protection properly and when required. 

• Report any concerns to their supervisor. 

 
Employee Occupational Health and Wellness shall: 
 

• Conduct baseline audiograms for all new employees entering positions which have 
the potential for exposure to hazardous levels of noise. 

• Conduct annual audiograms for all employees required to participate in the Hearing 
Conservation Program. 

Occupational and Environmental Safety Office shall: 

• Conduct periodic noise monitoring to assess the need for hearing protection, and 
conduct periodic inspections to assess hearing protection storage and use. 

• Recommend appropriate hearing protection. 

• Provide and maintain documentation of training for employees participating in the 
Hearing Conservation Program. 

PROCEDURES 
 
Employees who may receive a daily cumulative noise exposure of 85 decibels (dBA) or 
greater, based upon sampling over an eight hour work shift, will be included in the 
Hearing Conservation Program.  Noise levels will be determined by the Occupational 
Hygiene and Safety Division of the OESO. 
 
The Hearing Conservation Program requires initial and annual employee training and 
audiograms, in addition to the use of hearing protection when required. 
 
When practicable, engineering and/or administrative controls must be implemented to 
reduce employee exposures below 85 dBA.  
 
The use of hearing protection is mandatory when: 

• Employees are working in an area with noise levels greater than 85 dBA. 

• Employees are working with portable equipment that produces noise levels greater 
than 85 dBA. 
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TRAINING 

HEARING CONSERVATION TRAINING 
 
The target population for this class (available online and in-person by request) is 
employees included in the hearing conservation program.  The goals for this class are to 
teach employees to understand how noise levels are measured, how hearing tests work, 
how to understand the health effects associated with noise exposures, and how 
engineering and administrative controls are used to reduce exposures to noise. This 
training is required annually. 
 
There is also an online class for supervisors of employees on the hearing conservation 
program, to make them aware of their responsibilities under this program. This training is 
required every three years. 
 

REFERENCES 
 
Code of Federal Regulations, Title 29 Part 1910.95 (OSHA), Occupational Noise 
Exposure
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SECTION II. General Safety and 
Health 

Chapter 4. Hazardous Materials 
Revision Date  10/28/04 

Review Date  01/2007 
 

HAZARDOUS MATERIALS 
INTRODUCTION 

PURPOSE 
 
Duke University shall take all reasonable precautions to protect its employees, patients, 
and property against the danger of hazardous materials.  This policy presents information 
regarding the safety procurement, handling, storage and use of hazardous materials. 

DEFINITIONS 
 
Flammable Liquid - Flammable liquids are liquids having a flashpoint below 100 degrees 
F.  Flammable liquids are also known as Class I liquids and are divided into subclasses as 
follows: 

 
Class Flashpoint Boiling Point  

   
Class IA below 73 degrees F. Below 100 degrees F.  
Class IB below 73 degrees F. 100 degrees F. or above  
Class IC  73-99 degrees F.   

 
Combustible Liquid - Combustible liquids are those liquids having a flash point at or 
above 100 degrees F. Combustible liquids are divided into subclasses classes as follows: 
 

Class Flashpoint 
  
Class II    100-140 degrees F.   
Class IIIA  140-199 degrees F.   
Class III B above 200 degrees F. 

 
Compressed Gas - A compressed gas is any mixture or material in a container with either 
an absolute pressure exceeding 40 psi at 70 degrees F. or an absolute pressure exceeding 
104 psi at 130 degrees F.  Any liquid flammable material having a vapor pressure 
exceeding 40 psi at 100 degrees F is also considered to be a compressed gas. 
 
Corrosive - A chemical is considered to be corrosive if, when tested on the intact skin of 
albino, it destroys or changes irreversibly the structure of the tissue at the site of contact 
following an exposure period of 4 hours.  
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Cryogens -  Cryogens are gases which have been cooled to the point of liquefaction or 
solidification which have a boiling point below -200 degrees F.  In addition to their 
ability to freeze tissue, they may also present toxicity, flammability, or other hazards.  
Commonly used cryogens include liquid nitrogen, liquid helium, liquid argon, and solid 
carbon dioxide (dry ice). 
 
Liquified Petroleum Gas (LPG) - LPG is any material which is composed predominately 
of propane, propylene, butane and butylenes, and is under sufficient pressure to maintain 
a liquid state. 
 
Bulk Oxygen System - Bulk Oxygen System is an assembly of equipment, such as storage 
containers, pressure regulators, safety devices, vaporizers, manifolds and interconnecting 
piping which has a storage capacity of more than 13,000 cubic feet of oxygen gas at 
normal temperature and pressure (NTP). 
 

RESPONSIBILITIES 
 
The Material Support Department shall: 
 

• Ensure that cylinders and containers supplied by vendors meet the applicable 
standards. 

• Ensure that the delivery of cylinders and containers comply with applicable safety 
standards.   

• Refuse delivery of chemicals and cylinders to areas where storage facilities do not 
meet requirements. 

 
Departments shall: 
 

• Ensure that proper storage areas are provided. 

• Post hazardous material storage areas with appropriate caution signs. 

• Ensure full compliance with the detailed responsibilities of employees, set forth in the 
referenced procedures and/or policies applicable to their work areas.   

• Ensure that hazardous materials are transported in a safe manner and in accordance 
with applicable regulations. 

 
Employees shall: 
 

• Use proper procedures when working with hazardous materials. 
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• Store hazardous materials in proper containers and in areas specifically designated. 

OESO shall: 

 

• Assist departments in evaluating hazardous material use and storage. 

• Reviewing renovation or construction designs to assess adequacy of planned storage. 

• Conducting audits of hazardous material use, storage, and disposal. 

 

PROCEDURES 

FLAMMABLE & COMBUSTIBLE LIQUID STORAGE 

STORAGE OUTSIDE OF BUILDINGS 
 
Suitable fire control devices, such as portable fire extinguishers shall be available at 
locations where flammable or combustible liquids are stored.  Contact OESO for 
installation of appropriate devices. 
 
Open flames and smoking shall not be permitted in flammable or combustible liquid 
storage areas.  "No Smoking" and "No Open Flames" signs shall be conspicuously posted 
in these areas. 
 

INSIDE STORAGE 
 
Flammable or combustible liquids, shall not be stored in a manner that hinders the safe 
egress of people. 
 
Where the aggregate quantity of additional stock exceeds 60 gallons of Class IA, 120 
gallons of Class IB, 180 gallons of Class IC, 240 gallons of Class II, or 500 gallons of 
combustible liquids, or any combination of flammable liquids exceeding 240 gallons, it 
shall be stored in a room or portion of the building that complies with the construction 
provisions for an inside storage room as described in Section 904.5 of Volume V of the 
North Carolina State Building Code. 
 
Materials which react with water shall not be stored in the same room with flammable or 
combustible liquids.  Doors to rooms storing water reactive materials shall have a 
warning sign posted. 
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STORAGE CABINETS 
 
In Patient Care Areas, the total stored volume of flammable and combustible liquids in 
approved storage cabinets in a laboratory shall not exceed sixty gallons per five thousand 
square feet.  
 
In all other facilities, the total stored volume of flammable and combustible liquids in 
approved storage cabinets shall not exceed 20 gallons per one hundred square feet with a 
maximum of 10 gallons per one hundred square feet being Class I liquid.   
 
All storage cabinets for flammable and combustible liquids shall meet NFPA 30 
requirements.  Not more than 60 gals. of flammable and combustible liquids may be 
stored in any single storage cabinet.  

STORAGE OUTSIDE OF CABINETS 
 
In Patient Care Areas, the total stored volume of flammable or combustible liquids 
outside of approved storage cabinets shall not exceed ten gallons (not in safety cans) plus 
25 gallons (in safety cans) per five thousand square feet. Additional quantities of 
flammable or combustible liquids must be stored in a storage cabinet or storage room. 
 
In all other areas, the total capacity of flammable or combustible liquids outside of 
approved storage cabinets shall not exceed five gallons per one hundred square feet.   
 

REFRIGERATOR STORAGE 
 
Class I flammable liquids shall not be stored in unapproved or residential-type 
refrigerators.  Storage of flammable or combustible liquids in well-sealed containers is 
permissible in listed flammable storage refrigerators.  Each laboratory refrigerator shall 
be prominently labeled to indicate whether it is or is not approved for storing flammable 
liquids in accordance with NFPA 45.  See Supplement C for additional information. 

COMPRESSED GAS CYLINDERS 

MARKING 
All compressed gas cylinders shall be legibly marked by stenciling or stamping with at 
least the chemical name or commonly accepted name of the material contained.  In 
addition, cylinders should bear the approved markings of the Department of 
Transportation stamped in the metal at the top of the cylinder.   

STORAGE AND HANDLING 

• Cylinders (full or empty) shall be secured by chains, straps, or other sturdy tiedowns 
during storage and transport. 
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• Cylinders shall be grouped by type of gas and the groups segregated as to 
compatibility. 

• Full cylinders shall be separated from empty cylinders within the storage area. 

• Flammable gases shall be separated from nonflammable gases. 

• Cylinders shall not be stored at temperatures above 125 degrees F. or in direct 
sunlight, or outside of the temperature range specified by the manufacturer. 

• Removable caps shall be kept on cylinders at all times, except when cylinders are in 
use and cylinders shall be protected against tampering and damage. 

• Cylinders shall not be stored near combustible materials.  Cylinder valves shall be 
kept closed when not in use. 

• Cylinders shall not be refilled. 

• Open flames and smoking shall not be permitted in areas where oxygen is used or 
stored.  "No Smoking" and "No Open Flames" signs shall be conspicuously posted in 
these areas. 

• Cylinders, except for those containing compressed air, shall not be used or stored in 
cold rooms or other unventilated enclosures.  An exception may be approved by 
OESO for inert gases when an oxygen monitor is in place. 

CRYOGENICS 

HAZARDS   
 
The following are the common hazards associated with cryogenics: 
 
Oxygen Deficiency - Liquefied gases, when used in large quantities, may dilute or 
displace the life sustaining atmosphere.  Ten liters of liquid nitrogen, upon vaporization, 
will create a life-threatening environment in a 10 ft by 20 ft by 10 ft room. 
 
Air Freezing - Liquid helium and hydrogen are cold enough to solidify atmospheric air.  
Leaks in the storage systems for these gasses may become plugged with solidified air.  
Particularly affected are pressure relief devices which, if plugged, may cause container 
over- pressurization and failure. 
 
Oxygen Enrichment - Certain liquefied gases, such as helium, hydrogen, and nitrogen 
have the ability to condense oxygen out of the air.  As the system is replenished to make 
up evaporation losses, liquid oxygen will build up as a contaminant.  If the system or 
process is not compatible with liquid oxygen, violent reactions may occur. 
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STORAGE AND HANDLING 
 
Cryogenic fluids should be handled only by persons with adequate understanding of the 
material, the system in which they are used, and the equipment necessary for safe 
handling.  The following general guidelines shall be adhered to: 
 

• Each part of the cryogenic system must have its own pressure relief system. 

• Adequate ventilation must be available in rooms where cryogenics are used. 

• Only Dewars which were designed for the particular cryogen are to be used.  Storage 
containers must be inspected daily to insure no air or ice plugs exist in the neck 
openings. 

• Hollow rods or tubes must never be used as dipsticks.  When a warm tube is inserted 
into a cryogen, liquid will spout from the top of the tube. 

• Liquid levels should be checked regularly.  If higher than normal evaporation rates 
are observed, the Dewar may be losing its vacuum. 

• If cryogenic liquids must be transported by elevator, the transport container shall be 
equipped with a tight fitting cap to prevent leakage.  Only containers certified by the 
manufacturer to have a leakage rate of less than or equal to 1 liter of liquid or 1 
kilogram of solid per day shall be used for elevator transport. 

• Cryogenic liquids or dry ice storage in walk-in cold rooms is prohibited. 

• Open flames and smoking shall not be permitted in areas where oxygen is stored or 
used.  "No Smoking" and "No Open Flames" signs shall be conspicuously posted in 
these areas. 

LABELING 
 
Storage Dewars, process vessels, piping, etc. shall be labeled with the name of the 
contents.  Labels must be protected so they will remain intact and legible.  A label must 
be replaced whenever any portion becomes damaged. 
 

PERSONAL PROTECTIVE EQUIPMENT 
 
At a minimum, eye protection consisting of safety glasses with side shields, or goggles 
should be used.  If a cryogenic liquid is poured, or if cryogenic liquid in an open 
container may bubble, a full face shield is required in addition to glasses/goggles.  Hand 
protection is primarily intended to prevent contact with cold surfaces.  Special insulated 
cryogenic gloves are made with a waterproof inner and outer liners. 



II.4-7 

CORROSIVES 

HAZARDS   
Most acids are liquids, most bases are solids or aqueous solutions.  Acids, especially 
when in concentrated form, are most likely to cause immediate pain when they contact 
the skin.  Contact with strong bases, however, usually is not apparent since immediate 
pain does not occur.  This allows more contact time, resulting in a more serious injury.  
 
All of these materials are corrosive and will destroy body tissues.  The seriousness of the 
injury depends on such factors as the type and concentration of the chemical, the body 
parts contacted, and the rapidity of first aid measures. 
In general, the hazards are: 
 
Skin contact:   Most concentrated acids and bases are corrosive and must be immediately 
flushed with water.  The eyes are especially susceptible to liquids, vapors, dusts, or mists. 
 
Inhalation:  Vapors, mists, and dusts of corrosives act on the body in two ways; irritation 
of the air passages of the nose, throat and lungs; and absorption of the substance from the 
lungs into the bloodstream.  The severity of the injury will depend on the concentration in 
air and the duration of the exposure. 
 
Ingestion:  Ingestion causes severe burns to the mucous membranes of the mouth, throat, 
esophagus, and stomach. 
 
Fire or explosions:  Concentrated aqueous solutions of inorganic acids are not 
flammable.  Combustion can occur, however, when an acid is mixed with other chemicals 
or with combustible materials.  Acids react with many metals, resulting in a release of 
flammable hydrogen gas.  Some acids are strong oxidizing agents and can react violently 
with organic or other oxidizable materials.\ 
 

STORAGE AND HANDLING 
 

The corrosive nature of these materials and their ability to produce fires or explosions 
make the following considerations mandatory in the selection of a storage site: 
 
• A relatively cool, dry environment free from extremes of  temperature should be 

maintained. 
 
• Acids and bases should be stored in a manner that separates them from other 

materials and from each other.  Each acid or base should be stored in a manner 
consistent with its properties 

 
• Small containers (4 lit. or less) should be placed on material that is acid resistant.  

This facilitates flushing and other cleanup procedures in the case of a spill or leak. 
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• Carboys should be stored in the same manner as small containers; preferably covered, 

not stacked, and on acid  resistant material. 
 
• All drums should be stored on individual racks or securely blocked with skids with 

the closure plugs facing up to prevent leakage. 
 
When handling: 
 
• Use appropriate personal protective equipment 
  
• Never pour water into acid.  Slowly add acid to the water while stirring. 
 
• Never empty carboys or drums of chemicals by means of air  pressure.  Use a tilting 

rack, a safety siphon, or a liquid pump. 
 
• Never siphon or pipette by mouth.          
 
• Open bottles or carboys slowly and carefully and wear protective equipment to guard 

hands, face, and body from splashes. 
 
• Flush the outside of the container with water after use to clean  off any droplets of 

material. 
 
• When containers are completely empty, flush thoroughly with  water before throwing 

them away.  
 
• Install an eyewash in all areas where acids and bases are used. A safety shower is 

necessary where large quantities of corrosive chemicals are used (See Supplement O) 
 
• Never mix acid wastes with other materials such as solvents, metal-containing 

solutions, etc.  Explosive mixtures may be formed.  
 
• Work in areas with adequate ventilation to prevent accumulation  of vapors and mists.  
 
• Never dispose of acids or bases in the sanitary sewer system. 
 

LABELING 
 
All containers must be labeled as follows:  

• The name of the product as it is listed on the MSDS. 

• Appropriate hazard warnings, including both physical hazards and health hazards. 
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When a chemical is transferred to another container, all label information must be placed 
on the new container, except when the new container is  intended for the immediate use 
by the employee performing the transfer and the container does not leave the possession 
of that employee 

PERSONAL PROTECTIVE EQUIPMENT 
 
Each supervisor must evaluate (with the assistance of OESO) the procedures in his or her 
area and determine the appropriate level of protection required.  At a minimum, chemical 
splash goggles or face shield must be worn 

LIQUEFIED PETROLEUM GASES 
 
The use of portable containers of liquefied gases having a water capacity greater than 2½ 
pounds (Nominal 1 pound LP-Gas capacity) must be approved by the OESO - Fire Safety 
Division. 
 
Stationary liquefied petroleum gases installations shall be in accordance with applicable 
OSHA, DOT, and North Carolina State Building Code regulations. 

REFERENCES 
 
Code of Federal Regulations, Title 29, Part 1910.102 - 116 (OSHA), Hazardous 
Materials 
 
National Fire Protection Association 
 
 30, Flammable Liquids Code 
 45, Laboratories Using Chemicals 
 58, LP Gas Storage and Use 
 59, LP Gas, Utility Plants 
 99, Health Care Facilities  
 
North Carolina State Building Code  
 
Code of Federal Regulations, Title 49, Parts 171 - 179 (DOT), Hazardous Materials 
Regulations 
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SECTION II. General Safety and 
Health 

Chapter 5. Ergonomics 
Revision Date  2/9/07 

Review Date  2/9/07 
 

ERGONOMICS 
 

INTRODUCTION 
 

PURPOSE 
 
The purpose of the Ergonomics Program is to improve employee well-being through the 
reduction of workplace discomfort and through the identification and control of 
ergonomic hazards that may result in personal injuries or illnesses.  This program applies 
to all Duke University and Duke University Health System employees and consists of the 
following elements:  
 

• Management leadership. 

• Employee participation. 

• Job hazard analysis and control. 

• Training and education for all employees. 

• Program evaluation. 

• Medical management. 

 

DEFINITIONS 
 

Employee Participation – Participation is demonstrated by active employee 
involvement in the implementation, evaluation, and future development of 
the Duke Ergonomics Program. 

 
Ergonomics - Ergonomics is the science of matching jobs to workers and products to 
users.  An Ergonomist is an expert in an area of engineering focusing on human 
movement, musculoskeletal function, and how humans interact with their environment.  
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Ergonomists apply this knowledge to evaluate the workplace and help make peoples’ 
jobs easier, safer, and more efficient.  
 
Ergonomic Hazards - Workplace conditions that pose a biomechanical stress to the 
worker.  Such hazardous workplace conditions include, but are not limited to, faulty 
workstation layout, improper work methods, improper tools, and job design problems 
that include aspects of workflow, speed, posture, force requirements, and work/rest 
cycles.  They are also referred to as "stressors". 
 
Job Hazard Analysis and Control - The division of the complete working environment 
into components including personnel, workstation, workplace layout, equipment, 
supplies, and procedures for the purpose of identifying possible hazards and developing 
solutions for eliminating or controlling these hazards. 

Management Leadership – Management leadership is demonstrated by an effective 
MSD reporting system and prompt reports to MSDs, clear program responsibilities, and 
regular communication with employees about the program. 
 
Medical Management –  Medical management is the process of eliminating or materially 
reducing the risk of developing MSD signs and symptoms through early identification 
and conservative treatment. 
 
Musculoskeletal Disorder (MSD) – Disorder of the muscles, nerves, tendons, ligaments, 
joints, cartilage, blood vessels, or spinal discs.  These typically occur in the neck, 
shoulder, elbow, forearm, wrist, hand, abdomen (hernia), back, knee, ankle, and foot and 
include muscle strains and tears, ligament sprains, joint and tendon inflammation, 
pinched nerves, and spinal disc degeneration. 
 
Program Evaluation – Program evaluation is demonstrated by regular reviews of the 
elements of the program and of the effectiveness of the program as a whole. 
 

RESPONSIBILITIES 
 
Departments shall: 
 

• Provide sufficient resources and support for ergonomic efforts including staff time for 
training, and a budget for ergonomic-related expenditures. 

• Ensure that recommendations for reducing ergonomic hazards are implemented in a 
timely manner.   
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Workplace Supervisors shall: 
 

• Be familiar with the concept of ergonomics and identifying workplace conditions that 
can cause or contribute to injury. 

• Ensure that employees receive initial training in ergonomics awareness and refresher 
training every three years afterwards. 

• Assist with the prevention of workplace injury or illness through the implementation 
of recommendations designed to abate hazardous workplace conditions. 

 
• Ensure that employees who report MSDs or signs/symptoms of MSDs fill out an 

accident/injury report or Voluntary Reporting System (VRS) report and seek 
appropriate medical attention. 

 
 
Employees shall: 
 
• Report hazardous conditions or unsafe work practices and all work-related injuries or 

illnesses to their supervisors as soon as possible. 
 
• Know the ergonomic risk factors associated with their jobs. 
 
• Actively participate in prevention of MSDs by using safe work practices and the tools 

provided to perform their job safely. 
 
• Know the signs and symptoms of MSDs. 
 
• Know how to report an MSD and report MSDs early. 
 
• Participate in the evaluation, implementation and future development of the Duke 

Ergonomics Program. 
 
 
The Occupational and Environmental Safety office (OESO) shall: 
 

• Assess the nature and extent of ergonomic hazards or issues that affect the health, 
efficiency, and morale of employees and recommending ways of minimizing or 
controlling these hazards. 

• Provide accurate and timely information to Employee Occupational Health and 
Wellness (EOHW) and Workers’ Compensation to facilitate recognizing, evaluating, 
and promoting the correction of health problems related to ergonomics. 
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• Provide training to employees about ergonomic concepts, emphasizing tasks in 
their particular field of work.   

• Support managers with education, consultation, and direction regarding 
equipment design, workstation design, facility design, ergonomic implications of 
work processes, and other aspects of ergonomics related to health, productivity, 
and employee relations. 

 
(The above are provided to all Duke employees at no cost to employees or 
departments.) 

 
Employee Occupational Health and Wellness (EOHW) is responsible for medical 
management of work-related injuries to ensure early identification, evaluation and 
treatment of signs and symptoms.  This includes systematic evaluation and referral of 
employees, consistent treatment, conservative return to work, and systematic monitoring 
of medical cases. 
 

PROCEDURES 
 
Ergonomic evaluations are initiated by health care providers (EOHW and private), physical and 
occupational therapists, Workers’ Compensation, department heads, managers, supervisors at 
their discretion.  In addition, employees may request evaluations of their work areas with the 
notification of their supervisor or manager.  If an employee has been injured and believes it to be 
work-related, EOHW should be contacted prior to or in conjunction with requesting an 
ergonomic evaluation.  Contacting EOHW is the responsibility of the employee. 
 
All ergonomic evaluations seek to identify risk factors that may cause or aggravate 
musculoskeletal disorders.  If specific workplace risk factors are observed during the evaluation, 
written recommendations for controlling or abating the risk factors are provided to the 
requestor(s), the employee's supervisor/manager, and to the employee.  Recommendations 
typically consist of both engineering and administrative controls, with an emphasis on 
engineering controls.  Supervisors/managers are responsible for implementation of 
recommended controls. 
 
Lumbar support belts, also known as back belts, abdominal belts, or back supports, are 
discouraged for use unless specifically prescribed by EOHW for the individual employee.  See 
Supplement D for more information. 
 

TRAINING 
 
In the Health System, ergonomics training is mandatory for all new employees within 10 days of 
employment.  Refresher training is required for these employees every three years.   
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Ergonomics training is provided at: 
 
• New Employee Orientation (scheduled every two weeks) 
• on-line at www.safety.duke.edu 
• during annual safety update training 
• on-site (by appointment) 
 
Supervisors may request additional training for groups of employees or EOHW may recommend 
training for individuals.  Job-specific training courses are available for employees and are 
strongly recommended.  Examples of available topics are: 

• Office Ergonomics  

• Ergonomics Training for Supervisors  

• Ergonomics in the Laboratory 

• Patient Handling 

• Manual Materials Handling  

REFERENCES 
 
American National Standards Institute (ANSI) Z-365, Control of Work-Related Cumulative 
Trauma Disorders (Working Draft)   
 
American National Standards Institute (ANSI) 100, Standard for Human Factors Engineering of 
Computer Workstations (Working Draft) 
 
National Institute for Occupational Safety and Health (NIOSH),  Technical Report 94-122, 
Workplace Use of Back Belts  
 
National Technical Information Service (NTIS),  Publication No. PB91-226274, Scientific 
Support Documentation for the Revised 1991 NIOSH Lifting Equation 
 
Occupational Safety and Health Administration (OSHA) Guideline No. 3123, Ergonomics 
Program Management Guidelines for Meatpacking Plants 
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SECTION II. General Safety and Health 

Chapter 6. Vehicle Safety 

Revision Date  01/25/2007 

Review Date  01/2007 

VEHICLE SAFETY 
INTRODUCTION 

PURPOSE 

This policy has been developed to promote a proactive approach to safe driving practices, 
to provide adequate training for those who operate Duke vehicles and to combine the 
various vehicle safety practices and procedures into a comprehensive standard with the 
goal of reducing the number of vehicle accidents.  

DEFINITIONS 

Employee:  Any person, including students, hired on a full-time, part-time or temporary basis 
and compensated for services rendered.  For the purposes of this policy, all contractor 
employees that operate Duke vehicles are considered to be employees and are required to 
meet all requirements of this policy. 

Vehicles:  Vehicles owned or leased by Duke University by which persons or property may 
be transported.  These include some specially equipped vehicles that may not be licensed for 
road use to include, but not limited to, golf carts, forklifts, grounds equipment and others. 

Duke Vehicle Operator:  Any employee who operates a Duke vehicle. 

Commercial vehicles:  Vehicles owned or leased by Duke University which meet the 
following criteria in accordance with Part 383 of the Federal Motor Carrier Safety 
Regulations: 

• Vehicles whose gross vehicle weight or gross combined vehicle weight exceeds 
26,000 pounds. 

• Vehicles designed to carry 16 or more people (including the driver).  

• Vehicles that carry hazardous materials required by Federal law to be identified with 
hazmat placards.  

Commercial Vehicle Driver's License (CDL):  A North Carolina license issued to any 
employee who is required to operate a commercial vehicle. 
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RESPONSIBILITIES 

Departments shall: 

• Assign an individual to oversee implementation of this policy within the 
department as well as ensure compliance by departmental employees.Designate to 
Duke Human Resources, those positions where driving is required. 

• Require all employees who operate Duke vehicles, as well as their supervisors, to 
attend a Vehicle Safety Training Class within sixty (60) days of their employment 
date and every three years thereafter. 

• Require a supervisor to review the Vehicle Safety Policy with each new employee 
before authorizing that employee to operate a Duke vehicle.  Supervisors will use 
the Vehicle Safety Policy Review Checklist in Supplement E to document the 
review process.  

• Offer or schedule additional training as required to ensure the safe operation of 
specially equipped vehicles. 

• Schedule a Vehicle Safety Training Class for each employee who, while 
operating a Duke vehicle, has been involved in a vehicle accident in which the 
operator has been cited by the investigating police officer, or was determined to 
be at fault for the accident by Corporate Risk Management. 

• Take disciplinary action against employees who fail to comply with the Vehicle 
Safety Policy. 

• Maintain Duke vehicles assigned to them in good, safe and operable condition.  

Corporate Risk Management shall: 

• Administer the insurance program for all Duke vehicles. 

• Review each accident which involves a Duke vehicle in which the vehicle operator 
has been cited by the investigating police officer, and each incident where a vehicle 
operator has been cited for a violation of the NC Motor Vehicle Law, or the Duke 
Vehicle Safety Policy while operating a Duke vehicle. 

• Initiate and maintain a Duke Driving Record for each employee involved in an 
accident and/or incident. Notify the appropriate department by letter to schedule a 
Vehicle Safety Class for each employee who, while operating a Duke vehicle, has 
been involved in a vehicle accident in which the operator has been cited by the 
investigating police officer or was determined to be at fault for the accident by 
Corporate Risk Management. 
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Transportation Services shall: 

 Coordinate registration of Duke vehicles 

 Maintain the Vehicle Safety Policy 

 Provide training for Duke vehicle operators. 

Duke Police shall: 

• Enforce traffic and vehicle safety regulations. 

• Provide citation information to Corporate Risk Management  

• Coordinate the Fleet Watch Program   

Employee Occupational Health and Wellness (EOHW) shall: 

• Administer the appropriate Department of Transportation (DOT) physical and 
pre-placement physicals for CDL required positions. 

• Evaluate any driver who reports a change in medical condition that may affect 
their ability to drive. 

• Evaluate for fitness for duty any driver whose performance/behavior raises a 
concern for work safety 

OESO shall be responsible for monitoring the Vehicle Safety Policy and coordination of 
efforts between the various Departments.  

Employees who operate Duke vehicles shall: 

• Maintain a valid driver's license. 

• Comply with all appropriate sections of this policy, including reporting 
procedures. 

• Be at least 18 years old. 

• Operate Duke vehicles in a safe manner as outlined in the policy.   

• Report to EOHW any changes in medical condition that may affect their driving. 
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PROCEDURES 

The following are general procedures which apply to all Duke vehicles and operators.  
However, in addition to these procedures, more stringent regulations may apply to particular 
operations or specially equipped vehicles and are covered under specific policies.  
Employees are required to familiarize themselves with all policies governing their duties 
and functions as vehicle operators.   

DRIVING HISTORY 

Prior to employment into a position that requires a driver's license and the routine operation 
of a Duke vehicle, the Employment Office will obtain a driving history from the applicant’s 
resident state Department of Motor Vehicles. In all cases where the individual was 
previously employed or is currently employed by Duke University, the Employment Office 
will also obtain a copy of that individual's Duke Driving Record.   

Any person applying for new employment and whose state driving history or Duke Driving 
Record reveal any of the following conditions will not be allowed to operate a Duke vehicle. 

• A conviction for driving while impaired (DWI), or a conviction for reckless/careless 
driving within a three year period from the date of the conviction to the date of 
employment.  

Note:  For  individuals having a  DWI conviction prior to the three year 
limitation, the state driving history must show no  Motor Vehicle Points for at 
least one year prior to the date of employment.  Those individuals must be 
cleared by Employee Occupational Health and Wellness (EOHW) personnel 
before they may be hired into a driving position. 

• A revocation or suspension of license due to Motor Vehicle Points or by Corporate Risk 
Management declaration, within a three year period from the date of the 
suspension/revocation to the date of employment. 

Note:  Employees who have received a revocation/suspension not due to driver 
related convictions (such as failure to pay out-of-state fines) must resolve the 
matter at the Court having jurisdiction, and provide proof of the resolution to 
the Employment Office. 

• Convictions for traffic offenses totaling more than seven (7) Motor Vehicle Points, 
passing a school bus, or speeding within a school zone in excess of 10 mph within a two 
year period from the date of the initial conviction to the date of employment. 

Each case involving a current Duke employee's application for transfer or promotion, whose 
state driving history or Duke Driving Record reveal any of the above conditions will be 
referred back to the Employment Office.  The Employment Office will confer with the 
appropriate department:  Labor Relations, EOHW, and/or Corporate Risk Management.  The 
Employment's Office decision concerning approval or disapproval of the transfer/promotion 
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will be final.  If the referral was based on a conviction of DWI and the transfer/promotion is 
approved the individual must also be cleared by EOHW prior to assuming driving duties. 

AUTHORIZATION TO OPERATE DUKE VEHICLES:   

Corporate Risk Management administers the insurance program for all Duke-owned and -
leased vehicles and is the final authority in determining employee eligibility to operate 
Duke vehicles. Corporate Risk Management shall notify by letter any Duke vehicle 
operator who has had two accidents within a three-year period, and shall suspend or 
revoke a current employee's Duke driving privileges under certain conditions, outlined 
below. 

An employee's Duke driving privileges will be suspended or revoked if the employee is 
convicted of any of the following offenses WHILE DRIVING A DUKE VEHICLE: 

• driving while impaired; or 

• careless/reckless driving; or 

• leaving the scene of an accident resulting in bodily injury. 

Driving privileges can also be suspended or revoked if an employee driving a Duke 
vehicle is involved in three or more chargeable accidents within a three-year period. 

Note:  Employees convicted of any of these violations shall also be referred to 
EOHW for mandatory assessment. 

Additionally, Corporate Risk Management shall suspend or revoke an employee's Duke 
driving privileges if the employee consistently exhibits behavior which might negatively 
impact on his/her ability to drive safely, or fails to adhere to Duke-wide or departmental 
safety policies and procedures, including this policy.  

Note:  Corporate Risk Management does not endorse nor advocate the use of 
private vehicles to conduct University business since employees vehicles are not 
covered by the University's auto liability insurance. Although there may be times 
when this practice is necessary, it is the Department's responsibility to inform 
employees of the risk involved, ensure that proper records are kept and 
reimbursement made according to proper procedures. 

DRIVER'S LICENSE: 

STATE DRIVER'S LICENSE: 

• All Duke motor vehicle operators residing in North Carolina shall have in their 
possession a valid North Carolina driver's license while operating a Duke vehicle.  Prior 
to obtaining a North Carolina license, new employees may operate a Duke vehicle for a 
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grace period not to exceed thirty (30) days, if they possess a valid driver's license from 
another state. 

• Employees who reside outside of North Carolina may operate a Duke vehicle with a 
valid driver's license from the state in which they reside in their possession. 

COMMERCIAL DRIVER'S LICENSE (CDL): 

• Employees whose position requires operation of a commercial vehicle will possess the 
appropriately endorsed CDL for the vehicles that they will operate. CDL information is 
available through the North Carolina Department of Motor Vehicles or Duke University 
Transportation Services. 

• Employees who are required to possess a CDL to perform those duties and functions 
within the scope of their employment shall also be subject to the requirements of the 
Substance Abuse Policy Addendum (Commercial Driver's License). 

• Employees who are required to possess a CDL to perform those duties and functions 
within the scope of their employment shall possess proof of medical qualification in the 
form of a valid medical examiners certificate. This certificate will be provided after 
completing an EOHW physical exam at least every two years or after an EOHW pre-
placement physical exam. Departments shall maintain a list of those employees whose 
position requires them to have a CDL, and shall provide EOHW with additions or 
deletions to this list as they occur. 

DRIVER'S LICENSE CHECK: 

• Those employees who are required to have a CDL shall have a state driving history 
check annually, conducted at the departments' expense. Each case where a current CDL 
licensed employee's annual state driving history reveals any of the conditions listed in the 
driving history section shall be referred to the Employment Office and follow the 
procedures as outlined in the driving history section. 

LOSS OF DRIVER'S LICENSE: 

• Duke driving privileges are immediately revoked following an employee’s loss of 
driver’s licence. 

• Employees covered by this policy are required to report to their supervisor (no later than 
the next work day) any loss of their ability to drive for any reason. 

• Employees will have two weeks after notifying their supervisor of loss of license to 
regain the ability to drive or find alternate employment by following applicable policies 
and procedures. 

• Employees whose primary duties require driving a Duke vehicle (such as Police 
Officers, couriers, bus or van operators, mail carriers, etc.) are subject to immediate 
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discharge should their license be revoked or suspended. Departments may, but are not 
required to, assign employees to other non-driving duties within their Department until 
driving privileges are restored. 

• Employees who have not regained their license or have not found alternate work after 
two weeks may apply for a 90-day personal leave of absence without pay. 

• Employees who have lost their license for disability, but have regained their license must 
be cleared by EOHW prior to the operation of a Duke vehicle. 

• Employees who have been charged with DWI while operating their privately owned 
vehicles, but have had their license restored temporarily while awaiting the judicial 
process shall not operate Duke vehicles until cleared by EOHW.  If cleared by written 
authorization from EOHW, employees may continue to operate Duke vehicles until the 
judicial process has been completed. 

Note: This exemption does not apply to individuals required to have a CDL. 

• Employees who have been convicted of DWI, but have received a "restricted license" 
authorizing operation of their vehicles during working hours may, upon approval of their 
department, Corporate Risk Management and EOHW, operate a Duke vehicle on a 
limited basis until full driving privileges are restored. 

Note: This exemption does not apply to individuals required to have a CDL. 

• Departments shall notify Corporate Risk Management if a vehicle operator's driver's 
license has been suspended or revoked and provide all relevant information. 

INSPECTION OF DUKE VEHICLES: 

Departments will ensure: 

For Vehicles requiring a CDL 

That a complete vehicle safety inspection is conducted by the vehicle operator prior to 
the operation of the vehicle (daily or before each shift).  If the vehicle is shared by two or 
more employees, the Department will appoint a responsible person to conduct the vehicle 
safety inspection. 

• The inspection will include such safety equipment as: lights, turn signals, brakes, 
horn, tires, steering mechanism, mirrors, windshield wipers, and seatbelts. 

• Any defect that would prevent the safe operation of the vehicle will be corrected 
immediately or vehicles will be put "out of service" and not operated until such 
repairs are made.  
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For ALL Duke Vehicles: 

The safe operation of vehicles during adverse weather conditions by providing ancillary 
equipment such as mud/snow tires, chains, extra lights, ice scrapers or other safety 
equipment designed for a particular vehicle. Windows and mirrors will be scraped and/or 
defrosted.  

• That preventive maintenance is performed as necessary or required by manufacturer’s 
recommendations for each vehicle and all deficiencies corrected. 

• That the North Carolina Vehicle Inspection is performed annually in the month that it 
is required.   

• That no decal, bumper sticker, sign, emblem or logo other than those associated with 
Duke University, Duke University Health System, the Duke University School of 
Medicine or those required by city or state ordinances are permitted on Duke 
vehicles. 

USE OF DUKE VEHICLES: 

Departments are responsible for ensuring that Duke vehicles are operated only by Duke 
employees and only for those duties and functions within the scope of their employment.  
The following uses of Duke vehicles are strictly forbidden unless the Department Head has 
specific written exceptions for employees of that Department which have been approved by 
Corporate Risk Management: 

• Transporting personal items to or from University property (other than University 
authorized van pools). 

• Transporting family, friends or other passengers not affiliated with Duke University.  

• Transporting students not employed by the University or other "hitch-hikers".  The 
transportation of students for University related activities is the only exception.  

• Using a Duke vehicle to conduct any activity on or outside of Duke University other 
than that which is related to the nature of employment and is required to complete a 
job assignment. 

OPERATION OF DUKE VEHICLES:  

It is the responsibility of all vehicle operators to drive in a safe manner and to conform to 
all applicable laws and regulations.  In addition, vehicle operators are responsible for the 
conduct and actions of all passengers riding in the vehicle.  Vehicle operators will: 

• Obey all traffic signs, speed limits and other warning devices.  
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• Not pass a Duke Transit bus unless the bus is parked in a designated bus stop and out 
of the lane of travel. 

• Not engage in any activity involving the use of hands other than those actions 
necessary to operate the vehicle or necessary for required communication.  This 
includes, but is not limited to:  using a cell phone for non-work related purposes, 
eating, drinking, smoking, reading, etc. 

Note:  Employees operating vehicles that require a CDL may not carry or utilize 
any communication devices to include two-way radios, mobile or cellular 
phones or walkie-talkies that are not issued by the Department or required for 
the operation of the vehicle. 

Not wear radio headsets or listen to audio equipment above a minimum volume that 
would prevent them from hearing normal traffic warning devices or distract them 
from their driving duties. 

• Utilize mechanical and/or hand signals at all times to inform others of their 
intentions. 

• Adhere to the Duke University Parking and Traffic regulations when parking a Duke 
vehicle.  Duke vehicles may park only where authorized.  Duke vehicles may not 
park on yellow markings, in fire lanes, reserved spaces, handicapped spaces or on the 
landscape or sidewalks. 

• Ensure that the vehicle is secured when parked by: 

1. Turning the ignition switch off. 

2. Removing the key. 

3. Engaging the hand brake or the parking brake. 

4. Using wheel chocks if provided, or “curbing” the wheels of the vehicle when 
parked on an incline. 

• Adhere to the following rules while engaged in backing a vehicle: 

1. Walk around the vehicle before attempting to move, to determine that backing 
will not endanger pedestrians, other vehicles, other objects or the vehicle being 
moved. 

2. If there are passengers, one shall get out of the vehicle and guide the vehicle 
operator while backing. 

3. Back slowly. 
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4. Use both interior and exterior mirrors, checking both sides as the vehicle backs 
up. 

Note:  All enclosed cargo vans or other vehicles with limited visibility (with the 
exception of "hi-cube trucks") are required to mount an additional rear view mirror at 
the left rear of the vehicle to aid in backing.  Make, model and mounting specifications 
can be obtained from Duke University Transportation Services.   

• Ensure the safe transport of materials and goods by: 

1. Securely fastening all loads, regardless of weight or height, to prevent rolling, 
pitching, shifting or falling.  No one will be allowed to physically "steady" the 
load while riding in the back of the vehicle. 

2. Securely fastening all doors while the vehicle is in operation. 

3. Securing tailgate in an upright position while the vehicle is moving except 
when the load exceeds the length of the bed of the vehicle. 

4. Affixing a red flag to the end of any load that extends four feet or more 
beyond the end of the vehicle or loads that extend beyond the width of the 
vehicle. 

5. Utilizing a tarpaulin or other cover to cover loads of loose materials such as 
sand, gravel, or trash. 

6. Ensuring that Duke vehicles with an overall height of more than 11'0" do not 
travel that section of Campus Drive which requires passing beneath the East 
Campus bridge. 

7. Utilizing the proper loading docks or areas at each building. 

8. Ensuring that barriers installed in all enclosed vans to separate the cargo and 
passenger areas are secured and will protect the driver and passengers from 
injury should the load shift during transport. 

• Ensure the safe transport of hazardous materials. 

Note:  The US Department of Transportation classifies hazardous materials 
into the following groups:  Explosives, Flammable Materials, Compressed 
Gases, Oxidizers, Poisonous Materials, Corrosive Materials and Radioactive 
Materials.  Transportation of these materials is strictly regulated to protect 
people, property and the environment by minimizing the possibility of a 
hazardous materials release.  Anyone transporting these materials for Duke 
University should contact the OESO-Environmental Programs Division at 684-
2794 prior to transport to ensure compliance with the applicable regulations. 
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• Ensure the safe transport of passengers by requiring all occupants to be secured with a 
seat belt installed by the manufacturer.  This requirement does not apply to Duke Transit 
buses.   

• The following practices are strictly prohibited: 

1. Allowing any passenger to ride in the bed of the vehicle or to sit on the tailgate or 
sides of the vehicle, or allowing passengers to extend their arms or legs beyond 
the vehicle while it is moving. 

2. Allowing any passenger to ride in a trailer while it is being towed. 

3. Allowing the number of passengers to exceed the number of seat belts (except 
for buses). 

4. Allowing any passenger to ride between bucket-type seats, on the engine cowling 
or on a chair placed between the seats and not affixed to the floor, while the 
vehicle is moving. 

FIFTEEN PASSENGER VANS 

In addition to the requirements already outlined in this policy, departments shall ensure 
that the following requirements are followed when using fifteen passenger vans: 

 All drivers of fifteen passenger vans shall be at least 21 years old and meet the 
other requirements of Duke Vehicle Operators as previously outlined in this 
policy. 

 Departments shall schedule all fifteen passenger van drivers to attend additional 
training on the safe operation of fifteen passenger vans as provided by 
Transportation Services. 

 Departments leasing fifteen passenger vans shall carry (at the Department’s 
expense) supplemental liability insurance offered by the leasing agency. 

 On trips where a driver may be required to operate a fifteen passenger van for 
more than four hours consecutively, a trained relief driver shall be required.  The 
two shall alternate as necessary to ensure that neither operates the van while 
fatigued. 

 The use of fifteen passenger vans with cargo stored on the roof shall be 
prohibited. 

Note:  This portion of the policy applies to fifteen passenger van use only.  (This 
does not apply to cargo vans used by any department for any purpose.)  
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ACCIDENT REPORTING: 

It is the responsibility of all vehicle operators to report all accidents, regardless of damage, 
that involve Duke vehicles.  Accidents that occur on Duke property will be reported 
immediately to Duke University Police Department by calling "684-2444".  Vehicle 
accidents that occur outside Duke property will be immediately reported to the nearest law 
enforcement agency having jurisdiction, and to Corporate Risk Management as soon as 
possible.  Vehicle operators will follow these guidelines should an accident occur on Duke 
property: 

1. Call or have someone call the Duke University Police Department at "911" and give 
all pertinent information but do not leave the scene or move the vehicle.  

2. Contact your supervisor as soon as possible. 

3. Set out warning devices and aid in directing traffic until a police officer arrives on 
the scene. 

4. Assist injured persons but do not attempt to move them unless there is a clear and 
immediate danger to life. 

5. Obtain the names of witnesses, insurance information and other pertinent facts and 
forward those to Corporate Risk Management as soon as possible. 

6. Notify the Duke University Police Department if you strike an unattended vehicle or 
object, but do not leave the scene until given permission by a police officer.  

ENFORCEMENT: 

Departments will follow procedures as outlined in the Human Resources Policy Manual and 
applicable bargaining unit provisions. A copy of the disciplinary action form will be forwarded to 
Corporate Risk Management for attachment to the Duke Driving Record. 

TRAINING 

Vehicle Safety Training. 

All vehicle operators will receive training in the safe operation of vehicles. 

Specially Equipped Vehicles 

See the Duke Transit Safety Policy and Duke Transit Handbook for Duke Transit training 
requirements and the Powered Industrial Truck Safety Policy (Supplement I) for materials handling 
operators training. 

REFERENCES 

Motor Vehicle Laws of North Carolina  
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Duke University Parking and Traffic Regulations  

Occupational Safety and Health Administration Regulations 

Federal Motor Carrier Safety Regulations 
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SECTION III. Occupational Safety 
Chapter 1. Hazardous Energy 

Control 
Revision Date  10/27/2006 

Review Date  10/2007 
 

HAZARDOUS ENERGY CONTROL 
 

INTRODUCTION 

PURPOSE  
 
The purpose of the Hazardous Energy Control Program is to prevent the inadvertent 
energization of equipment that may result in personal injury.  This program applies to all 
Duke University employees performing service or maintenance on equipment where the 
unexpected start up, energization, or release of stored energy could occur and cause 
injury.  

DEFINITIONS 
 
Affected Employee – An employee whose job requires him/her to operate or use a 
machine or equipment on which servicing or maintenance is being performed under 
lockout or tagout, or whose job requires him/her to work in an area in which servicing or 
maintenance is being performed. 
 
Authorized Employee – A person who locks out or tags out machines or equipment in 
order to perform servicing or maintenance on that machine or equipment.   
 
Energized - Connected to an energy source or containing residual or stored energy.   
 
Energy Source - Any source of electrical, mechanical, hydraulic, pneumatic, chemical, 
thermal, or other energy.   
 
Hot Tap – A procedure used in the repair, maintenance and services activities which 
involves welding on a piece of equipment (pipelines, vessels or tanks) under pressure, in 
order to install connections.  It is commonly used to replace or add sections of pipeline 
without the interruption of service for air, gas, water, steam, and petrochemical systems. 
 
Lockout - The placement of a lockout device on an energy isolating device (e.g., circuit 
breaker or electrical power disconnect), in accordance with an established procedure, 
ensuring that the energy isolating device and the equipment being controlled cannot be 
operated until the lockout device is removed.   
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Lockout Device - A device that utilizes a positive means such as a lock, either key or 
combination type, to hold an energy isolating device in a safe position and prevent the 
energizing of a machine or equipment. Included are blank flanges and bolted slip blinds.  
 
Tagout - The placement of a tagout device on an energy isolating device, in accordance 
with an established procedure, to indicate that the energy isolating device and the 
equipment being controlled may not be operated until the tagout device is removed.   
 
Tagout Device - A prominent warning device, such as a tag and a means of attachment, 
which can be securely fastened to an energy isolating device in accordance with an 
established procedure, to indicate that the energy isolating device and the equipment 
being controlled may not be operated until the tagout device is removed.  
 

RESPONSIBILITIES 
 
Departments with employees performing maintenance and repair work shall: 
 

• Provide necessary equipment and resources to implement a Hazardous Energy 
Control Program.   

• Ensure full compliance with the detailed responsibilities of employees set forth in the 
referenced procedures, policies and standards applicable to their work areas. 

 
Departmental Supervisors shall: 
 

• Identify and inventory equipment with hazardous energy sources.  

• Develop specific hazardous energy control procedures for applicable machines and 
equipment.  

• Develop operating rules concerning control of hazardous energy sources.  

• Review hazardous energy control procedures with employees in their respective work 
areas.  

• Ensure compliance with the Hazardous Energy Control Program requirements within 
their specific work areas. 

• Ensure Hazardous Energy Control Program training for all personnel affected by this 
program.  

• Ensure that a hazardous energy control program review is performed at least 
annually.   
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• Monitor the purchase of equipment that will require lockout/tagout so that it is 
capable of utilizing a lockout device.  

• Inform contractors that the workplace contains equipment with hazardous energy 
sources. 

 
Employees shall:   
 

• Follow safe work practices while performing work on equipment with hazardous 
energy sources. 

• Report to their supervisors any unsafe conditions concerning the control of hazardous 
energy sources.   

• Ask their supervisor for assistance or clarification of work procedures as necessary. 

 
OESO shall: 
 

• Assist in determining workplace situations that require hazardous energy control 
procedures. 

• Assist supervisors with the formulation of specific hazardous energy control 
procedures.  

• Review procedures to ensure compliance.  

• Audit the Hazardous Energy Control Program on an annual basis.  

• Develop and conduct training on the Hazardous Energy Control Program. 

 
Contractors performing work at Duke University shall: 
 

• Ensure their personnel understand and comply with the Duke University 
Hazardous Energy Control Program and specific hazardous energy control 
procedures. 

• Coordinate any utility shut-down through the Duke Departmental Supervisor 
and/or Project Manager. 

• Coordinate operations with the Duke Departmental Supervisor and/ or Project 
Manager, when both university personnel and contractor personnel will be 
working on or near equipment with hazardous energy sources.   
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• Inform the Duke Departmental Supervisor and/ or Project Manager of any 
additional hazards confronted or created during their operations. 

 

PROCEDURES 
 
The departmental Hazardous Energy Control Procedure defines the specific actions to be 
used by department employees when performing service or maintenance on equipment 
where the unexpected startup or release of stored energy could occur and cause injury.  
Individual procedures are to be prepared for each department as appropriate. Shop 
specific procedures may be prepared when necessary but must be consistent with all 
departmental procedures. Elements of procedures must include: 
 

• A specific statement of the intended use of the procedure. 

• The identity of the Departmental Supervisor.   

• A listing of all situations which may require Lockout/Tagout.  

• Specific procedures for notifying affected employees. 

• Specific procedural steps for isolating, blocking, and shutting down energy sources. 

• Specific procedural steps for the placement, removal and transfer of lockout and 
tagout devices.  

• Specific requirements for testing a machine or equipment to determine and verify the 
effectiveness of the lockout and tagout devices.  

 
Contractors who must perform work which may require control of hazardous energy will 
be informed of the following:  
 

• The Duke University Hazardous Energy Control Program and any specific 
procedures applicable to the equipment or machines that they may perform service or 
maintenance upon. 

 

TRAINING 
 
The following training courses are required for all employees who work in departments 
where the Hazardous Energy Control Program applies. 
 
GS147 Lockout/Tagout for Authorized Employees  
GS148 Lockout/Tagout for Affected Employees 
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REFERENCES  
 
Code of Federal Regulations, Title 29, Part 1910.147 (OSHA), The Control of Hazardous 
Energy (Lockout/Tagout) 
 
ANSI/ ASSE Z244.1-2003, Control of Hazardous Energy: Lockout/ Tagout and 
Alternative Methods 
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SECTION III. Occupational Safety 
Chapter 2. Confined Spaces 

Revision Date  07/24/97 
Review Date  01/2007 

 

WORK IN CONFINED SPACES 
 

INTRODUCTION  

PURPOSE 
 
The Confined Space Entry program is designed to eliminate the occurrence of loss 
incidents while entering or working in confined spaces. This program applies to all 
operations in the Duke University System that requires university or contractor 
employees to enter or work in confined spaces. It is the policy of Duke University to 
maintain a progressive Confined Space Entry Program to ensure the identification and 
control of confined space hazards. The procedures in this program shall be followed prior 
to any entry into confined spaces by Duke University or Contractor employees. 
 

DEFINITIONS 
 
Confined Space -  A space that, by design, is large enough and so configured so that an 
employee can enter and perform work; has limited openings for entry and exit; and which 
is not intended for continuous employee occupancy. Confined spaces include any space 
that has an open top enclosure of more than four feet in depth which restricts the natural 
movement of air and enclosures with extremely limited openings for entry or exit. 
Confined spaces include (but are not limited to) storage tanks, process vessels, opened 
top spaces more than four feet in depth such as pits and vaults, silos, vats, degreaser 
vessels, boilers, ventilation and exhaust ducts, sewers, tunnels, and pipelines. 
 
Engulfment -   The surrounding and effective capture of a person by liquid or a finely 
divided solid substance that can be aspirated to cause death by filling or plugging the 
respiratory system or that can exert enough force on the body to cause death by 
strangulation, constriction, or crushing. 
 
Entry -  The act by which a person intentionally passes through an opening into a permit 
required space, and includes ensuing work activities in that space. The entrant is 
considered to have entered the space as soon as any part of the entrant's body breaks the 
plane of an opening into the space. 
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Hazardous Atmosphere -  An atmosphere which exposes employees to a risk of death, 
incapacitation, impairment of ability to self rescue, injury, or acute illness from one or of 
the following conditions: 

• A flammable gas, vapor, or mist in excess of 10 percent it's lower flammable limit 
(LFL or LEL).  

• An airborne combustible dust in a concentration that obscures vision at a distance of 
five feet or less.  

• An atmospheric oxygen concentration below 19.5 % or above 23.5 %.  

• An atmospheric concentration of any substance for which a permissible exposure 
limit (PEL) is published in 29 CFR 1910 which could result in an employee's 
overexposure to that substance.  

• Any atmospheric condition recognized as immediately dangerous to life or health 
(IDLH). 

 
Immediately Dangerous to Life and Health (IDLH) -  Any condition which poses an 
immediate threat of loss of life; may result in irreversible or immediate-severe health 
affects; may result in eye damage; irritation or other conditions which could impair 
unaided escape from the permit space. 
 
Permit Required Confined Space -  A confined space which has one or more of the 
following characteristics: 
 

• Contains or has a known potential to contain a hazardous atmosphere.   

• Contains a material with a potential for engulfment.  

• Has an internal configuration such that an entrant could be trapped or asphyxiated by 
inwardly converging walls, or a floor which slopes downward and tapers to a smaller 
cross-section.  

• Contains any other recognized serious safety or health hazard.  

 

RESPONSIBILITIES 
 
Departments with employees who are required to enter or work in confined spaces shall: 
 

• Provide necessary equipment and resources to perform work in confined spaces. 

• Develop and implement a departmental Confined Space Entry Plan. 
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Departmental Safety Coordinators shall: 
 

• Inventory all confined spaces. 

• Evaluate and classify all confined spaces to identify hazardous conditions and 
determine permit requirements, using the Duke University Confined Space Hazard 
Evaluation Survey Form. 

• Obtain all required sampling and safety equipment. 

• Label all Permit-required confined spaces with appropriate warning labels. 

• Schedule department employees required to work in confined spaces for training and 
certification with the Occupational and Environmental Safety Office. 

• Notify the Occupational and Environmental Safety Office of employees required to 
wear and use respirators. 

• Issue confined space entry permits in accordance with the departmental Confined 
Space Entry Plan. 

• Ensure that adequate supervision is present during confined space entries. 

• Audit departmental personnel periodically while performing confined space work to 
ensure employee performance. 

• Ensure that confined space entry by Contractors is managed as described below. 
 
Employees shall: 
 

• Follow safe work procedures while working in confined spaces. 

• Report to supervision any unsafe conditions concerning confined spaces. 

• Ask supervisors for assistance or clarification of work procedures as necessary. 

 
The Occupational and Environmental Safety Office shall: 
 

• Develop and implement the Duke University Confined Space Entry Program. 

• Approve all sampling methods and equipment. 

• Approve all safety equipment. 
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• Assist departmental heads and coordinators with their departmental confined space 
entry plans. 

• Approve departmental confined space entry plans. 

• Audit, on an annual basis, the Confined Space Entry Program to ensure Program 
effectiveness and compliance with applicable standards.  

 

PROCEDURES 

CONFINED SPACE ENTRY PLANS 
 
A Confined Space Entry Plan is a document which describes specific safety procedures 
for each department having confined space work areas. The intent of the Confined Space 
Entry Plan is to ensure that employees are protected from safety and health hazards 
associated with such work. Individual plans are to be prepared for each department. Shop 
specific procedures may be developed based on the needs of the department, however, all 
such sub-plans must be approved by the departmental representative  See Supplement F 
for an example of a Confined Space Entry Form. 
 
Elements of the Plan must include:  
 

• The identity of the department and the name of the departmental representative. 

• An inventory of all confined spaces and a description of the identification scheme for 
labeling such spaces. 

• The departmental criteria for permitting entry into confined spaces. 

• A description of the pre-entry and periodic atmospheric testing required for each 
category of space. 

• An inventory of all confined space equipment and its location. 

• A description of required training and qualification of personnel. 

• A description of isolation/lockout/tagout procedures. 

• A description of the entry sequence, to include emergency and rescue procedures. 
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CONTRACTORS 
 
Contractors who must perform work involving entry of permit confined spaces will be 
informed of the following in the contract documents: 
 

• A description of the hazards which may be present.  

• The Duke University safety requirements for confined space work.  

• The requirement to coordinate all confined space entries with the cognizant Confined 
Space Coordinator. 

 
Contractors are required to provide a confined space entry plan meeting the requirements 
of 29 CFR 1910.146 prior to the start of work.  Following a confined space entry, 
Contractors are required to debrief the cognizant Confined Space Coordinator of any 
hazards encountered or created during the operation. 
 

TRAINING 
 
The following training courses are required for all employees who work in departments 
which require a written Confined Space Entry Program. 
 
IH131 Confined Space Entry Procedures - All authorized entrants and attendants not in 

Telecommunications.   
IH132 Confined Space Entry Procedures for Tel-com - All Telecommunications 

authorized entrants and attendants.  
IH232 Confined Space Entry lead worker training - For confined space lead workers. 
IH031  Confined Space Hazards Awareness - All other maintenance employees not 

covered in above training. 
 

REFERENCES 
 
Code of Federal Regulations, Title 29, Part 1910.146 (OSHA), Permit Required Confined 
Spaces 
 
National Institute for Occupational Safety and Health (NIOSH), Publication No. 87-113, 
A Guide to Safety in Confined Spaces  
 
American National Standards Institute (ANSI),  Z117.1, Safety Requirements for 
Confined Spaces 
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  ELECTRICAL SAFETY 

PURPOSE 
The purpose of this policy is to protect persons and property against the hazards arising 
from the use of electricity.   This policy is not intended to outline all regulatory 
requirements or safe work practices that may be necessary when working with electricity.  
Additional requirements and guidance can be found in the policy references. 

RESPONSIBILITIES 

Departments shall: 
Ensure that all electrical installations conform to the standards in the prevailing National 
Electric Code, North Carolina Building Code and local electrical codes at the time of 
construction, renovation, or repair. 

Ensure that no electrical installations, modifications, or repairs are made by employees 
other than Duke-employed electricians and other trades performing electrical work within 
the scope of their trade, or authorized contractors. 

Report all problems with building electrical systems to the appropriate maintenance 
department for corrective action. 

Designate, where required, one or more competent persons to implement an Assured 
Equipment Grounding Conductor Program within the department.  (See Procedures 
section.) 

Supervisors shall: 
Ensure that employees exposed to live electrical hazards are provided with adequate 
electrical safety equipment, personal protective equipment, and training.  (See Training 
section.) 

Ensure that electrical safety equipment (portable GFCIs, insulated gloves, mats, etc.) are 
periodically performance tested as per manufacturer’s recommendations. 

Ensure that all purchases of extension cords, surge protectors, and other electrical devices 
conform to the requirements of this policy. 

SECTION:         III.  Occupational Safety 
Chapter:               3.   Electrical Safety 
Revision Date:     07/24/97, 12/2007 
Review Date:       01/2007 
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Ensure full compliance with the detailed responsibilities of employees set forth in the 
work procedures applicable to their work areas. 

Send for repair or replace all equipment found to be damaged or otherwise unsafe. 

Employees shall: 
Follow safe work practices while working on, around, or with electric equipment: First 
among these is to treat all electric equipment as energized unless the appropriate lock-
out/tag-out procedure has been fully implemented.  (See Control of Hazardous Energy 
Policy.) 

Ask supervisors for assistance or clarification of work procedures as necessary. 

Report to supervisors all electrical hazards. 

OESO shall: 
Maintain this policy and assist departmental heads and coordinators with their 
departmental electrical safety program. 

Review departmental work procedures to ensure compliance with the policy and best 
practices. 

Audit departments to ensure compliance with this policy. 

Develop and conduct basic electrical safety training for employees.  (See Training 
section.) 

Contractors shall: 
Ensure their activities do not interfere with the electrical supply of medically critical 
equipment or critical operations. 
 
Coordinate the scheduling of any interruption of electrical supply with the Duke Project 
Manager assigned to their project and the appropriate maintenance shop. 
 
Coordinate with the Duke Project Manager and the appropriate maintenance department 
supervisors to ensure that Duke work procedures (shut-down, lock-out/ tag-out, start-up, 
etc.) relevant to the project have been communicated to the contractor. 
 
Ensure their employees abide by the portions of this policy relevant to Contractors and to 
the federal and state Occupational Safety & Health Administration (OSHA) standards. 
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PROCEDURES 

Safe Work Practices 
Employees shall inspect their power tools, extension cords, portable GFCIs and electrical 
safety equipment for damage (worn insulation, bent/ missing pins, etc.) before use.  

Employees shall remove from service and tag any equipment found to be damaged or 
otherwise unsafe and notify their supervisor. 

Extension cords shall not be plugged into one another so as to increase the overall reach.   
Purchase an extension cord of the appropriate length for the job. 
 
Extension cords and equipment cords shall not be run through doorways, window 
openings, under carpeting or in any other manner that may result in damage to cord 
unless cord protectors are in place.   
 
Extension cords & equipment cords shall be placed in such a manner as to minimize the 
risk of tripping over the cord. 
 
Extension cords shall not be used as substitutes for permanent wiring.  Extension cords 
may remain in place for no more than 30 days if they are in continuous use and otherwise 
comply with the requirements for extension cords.  Contact the appropriate maintenance 
department for assistance with permanent wiring. 
  
Power strips may be used to supply office equipment.  Power strips shall not be plugged 
into one another so as to increase the overall reach or number of available outlets. 
 
All employees involved in maintenance, remodeling, or repair of buildings, structures, or 
equipment or similar construction-like activities shall have ground-fault circuit 
interrupter (GFCI) protection while using equipment powered from 125 volt, single-
phase, 15, 20, or 30 ampere receptacles. 

Exception:  If there are no actual or anticipated wet or damp conditions, and the 
equipment or tool is plugged directly into the permanent wiring of the building, a 
GFCI is not required. 

Receptacles other than 125 volt, single‐phase, 15‐, 20‐, and 30‐ampere receptacles that 
are not part of the permanent wiring of the building or structure and that are in use by 
employees involved in maintenance, remodeling, or repair of buildings, structures, or 
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equipment or similar construction-like activities shall have ground‐fault 
circuit‐interrupter protection.  Where the ground‐fault circuit‐interrupter protection 
required by this paragraph is not available, the Department shall establish and implement 
an Assured Equipment Grounding Conductor Program covering cord sets, receptacles 
that are not a part of the building or structure, and equipment connected by cord and plug 
that are available for use or used by employees on these receptacles. 

General Equipment Requirements 
All extension cords purchased or in use shall be the three wire type and have a minimum 
wire size of 14 AWG.  After the effective date of this policy, extension cords purchased 
for maintenance or construction use shall have ground-fault circuit interrupter (GFCI) 
protection integrated into the design. 

All power strips purchased or in use shall have a cord 6 feet or less in length, a 15 amp 
circuit breaker/ fuse, and a surge protector.  

The purchase or use of cube taps to expand the capacity of a duplex outlet shall be 
prohibited. 

Receptacles and plugs having grounding contacts shall have those contacts effectively 
grounded, except as allowed by the National Electrical Code. The use of adapters that 
eliminate the equipment ground is prohibited. 

Building Design Requirements 
All electrical installations shall conform to the standards in the prevailing National 
Electric Code, North Carolina Building Code and local electrical codes at the time of 
construction, renovation, or repair. 

Electrical equipment shall be installed in a neat and workmanlike manner. 

Unused openings in boxes, raceways, auxiliary gutters, cabinets, equipment cases, or 
housings shall be effectively closed to afford protection substantially equivalent to the 
wall of the equipment. 

The width & depth of working space around electrical equipment shall comply with the 
National Electrical Code at the time of construction.  For electrical panels operating at 
600V or less, an area 36 inches by 36 inches, centered on the panel, is the minimum 
generally required. 
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Regardless of the date of construction, all 125V, single-phase, 15 & 20 ampere 
receptacles installed in bathrooms or on rooftops shall have ground-fault circuit 
interrupter (GFCI) protection. 

Regardless of the date of construction, all 125V, single-phase, 15 & 20 ampere 
receptacles exterior to the building shall have ground-fault circuit interrupter (GFCI) 
protection. 

TRAINING 
 
OESO provided 
GS141: Basic Electrical Safety for Employees 
 
Maintenance Department provided 
GS142: Arc Flash Hazards for Maintenance Employees (NFPA 70E) 
GS143: Work Practices for High Voltage Electricians 
 

REFERENCES 
 

Code of Federal Regulations, Title 29, Part 1910, Subpart H (OSHA), Electrical 
Code of Federal Regulations, Title 29, Part 1926, Subpart K (OSHA), Electrical 
National Fire Protection Association (NFPA) 

101, Life Safety Code 
70, National Electrical Code 
70E, Employee Electrical Safety 

 
North Carolina Building Code 
 



 

APPENDIX A:  ASSURED EQUIPMENT GROUNDING CONDUCTOR (AEGC) PROGRAM 
 

REGULATORY REQUIREMENT 
 
Receptacles other than 125 volt, single‐phase, 15‐, 20‐, and 30‐ampere receptacles that 
are not part of the permanent wiring of the building or structure and that are in use by 
employees involved in maintenance, remodeling, or repair of buildings, structures, or 
equipment or similar construction-like activities shall have ground‐fault 
circuit‐interrupter protection.  Where the ground‐fault circuit‐interrupter protection 
required by this paragraph is not available, the Department shall establish and implement 
an Assured Equipment Grounding Conductor (AEGC) Program covering cord sets, 
receptacles that are not a part of the building or structure, and equipment connected by 
cord and plug that are available for use or used by employees on these receptacles. 

DEPARTMENT RESPONSIBILITIES 

The Department shall designate one or more competent persons to implement the AEGC 
program. 

A written description of the AEGC program, including the specific procedures adopted 
by the Department, shall be available for inspection by OESO and review by affected 
employees. 

PROCEDURES 
 
Each cord set, attachment cap, plug, and receptacle of cord sets, and any equipment 
connected by cord and plug, except cord sets and receptacles which are fixed and not 
exposed to damage, shall be visually inspected before each day's use for external defects, 
such as deformed or missing pins or insulation damage, and for indications of possible 
internal damage. Equipment found damaged or defective shall not be used until repaired. 
The following tests shall be performed on all cord sets and receptacles which are not a 
part of the permanent wiring of the building or structure, and cord- and plug-connected 
equipment required to be grounded: 

• All equipment grounding conductors shall be tested for continuity and shall be 
electrically continuous; 

• Each receptacle and attachment cap or plug shall be tested for correct 
attachment of the equipment grounding conductor. The equipment grounding 
conductor shall be connected to its proper terminal; and 



 

• All required tests shall be performed before first use; before equipment is 
returned to service following any repairs; before equipment is used after any 
incident which can be reasonably suspected to have caused damage (for 
example, when a cord set is run over); and at intervals not to exceed 3 months, 
except that cord sets and receptacles which are fixed and not exposed to 
damage shall be tested at intervals not exceeding 6 months; 

The Department shall not make available or permit the use by employees of any 
equipment which has not met the requirements of the previous paragraph. 

Tests performed as required by this program shall be documented.  This test record shall 
identify each receptacle, cord set, and cord- and plug-connected equipment that passed 
the test and shall indicate the last date it was tested or the interval for which it was tested. 
This record shall be kept by means of logs, color coding, or other effective means and 
shall be maintained until replaced by a more current record.  (An example log form 
follows.)  The record shall be made available within the Department for inspection by 
OESO and any affected employee. 

REFERENCES 
Code of Federal Regulations, Title 29, Part 1910, Subpart H (OSHA), Electrical 

Code of Federal Regulations, Title 29, Part 1926, Subpart K (OSHA), Electrical 

 



 

AEGC Program Log Form 

The Department shall not make available or permit the use by employees of any equipment 
which has not met the requirements of the Assured Equipment Grounding Conductor 
program. 

Retain this log until replaced by a more current record. 

ID # Type: External 
Defects? 

Continuity? Ground? Test Date/ 
Interval: 

Initials: 

A-123 30A -receptacle None. OK OK 1Q 2007 SEK 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 



 

ELECTRICAL SAFETY POLICY SELF-AUDIT CHECKLIST 
Revised: 04/2008 

Where applicable, the correct answer for all questions is “YES.”  “NO” answers require 
corrective action. 

I.  Questions  for ALL Department work areas: YES NO N/A 

1. Are all extension cords & equipment cords run so as to prevent damage 
to the cord insulation? 

   

2. Are all extension cords & equipment cords placed in such a manner as to 
minimize the risk of tripping over the cord? 

   

3. Do extension cords remain in use for less than 30 days?    

4. Are all extension cords purchased or in use of the three-wire type with a 
minimum wire size of 14 AWG?  (16 AWG is not acceptable.) 

   

5. Do all power strips purchased or in use shall have a cord 6 feet or less in 
length, a 15 amp circuit breaker/ fuse, and a surge protector? 

   

6. Is plugging extension cords or power strips into one another so as to 
increase their length or capacity prohibited? 

   

7. Is the purchase or use of cube taps prohibited?    

8. Is the use of adapters that eliminate the equipment ground (3-prong to 2-
prong adapters) prohibited? 

   

9. Do all electrical panels have a clear area at least 36 inches by 36 inches, 
centered on the panel, in front?   

   

10. Are the faceplates on switches and receptacles present and do they 
completely cover the switch/ receptacle wiring? 

   

11. Are receptacles in the employee bathrooms protected by a GFCI?    

12. Do all employees know how to contact maintenance for their location?    

13. Have all employees taken Basic Electrical Safety for Office Employees?    

II.   Additional Questions for MAINTENANCE/ CONSTRUCTION 
Departments: 

YES NO N/A 



 

1. Do employees inspect their power tools, extension cords, and portable 
GFCIs (worn insulation, bent/ missing pins, etc.) before use? 

   

2. Are all employees involved in maintenance, remodeling, or repair of 
buildings, structures, or equipment or similar construction-like activities 
provided ground-fault circuit interrupter (GFCI) protection while using 
equipment powered from 125 volt, single-phase, 15, 20, or 30 ampere 
receptacles? 

   

3. Do extension cords purchased for maintenance or construction use have 
ground-fault circuit interrupter (GFCI) protection integrated into the 
design? 

   

4. Do 15 & 20 amp receptacles on rooftops and in outdoor areas have GFCI 
protection? 

   

5. Have all employees taken Basic Electrical Safety for Maintenance 
Employees? 

   

6. Have employees who work on high voltage systems or who are at risk of 
exposure to arc-flash been trained on work practices and do they have 
appropriate electrical safety equipment & PPE for their work? 

   

    

III.  Additional Questions for HIGH VOLTAGE/ ELECTRICAL Shops:    

1. Are insulating equipment (gloves, mats, etc.) inspected for damage 
before each day’s use and after any incident that could be suspected of 
having caused damage? 

   

2. Are insulating gloves air tested before each day’s use and after any 
incident that could be suspected of having caused damage? 

   

3. Are insulating equipment stored in such a location and in such a manner 
as to protect it from light, temperature extremes, excessive humidity, 
ozone, and other injurious substances and conditions? 

   

4. Have rubber insulating gloves been electrically tested within the past 6 
months? 

   

5. Have rubber insulating sleeves been electrically tested within the past 12 
months? 

   

6. Have rubber insulating blankets been electrically tested within the past 
12 months? 

   



 

 

FIRE / LIFE 
SAFETY 
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SECTION IV. Fire/Life Safety 
Chapter 1. Fire Protection 

Revision Date  11/19/02 
Review Date  01/2007 

 

FIRE PROTECTION 
INTRODUCTION 

PURPOSE 
It is the policy of Duke University to take all possible steps to minimize the potential for 
fires and to install and maintain equipment necessary to control fires if they occur. 

RESPONSIBILITIES 
Facilities Management Department Construction Services, the Medical Center 
Engineering and Operations Department, and the Office of the University Architect shall 
ensure that all new installations of fire alarm systems, fire suppression systems, 
extinguishers and fire alarm equipment to include standpipes, sprinklers, hydrants and 
fixed extinguishing systems meet all federal, state and local regulations. 
 
Departments shall: 

• Ensure that employees are adequately trained in portable fire extinguisher use and 
general fire evacuation procedures. 

• Report any extinguisher out of place, or one which appears to have been used, to the 
OESO-Fire Safety Division at 684-5609. 

Employees shall know the location(s) of fire equipment in their specific workplace, be 
able to utilize such equipment as necessary and be familiar with all exits and evacuation 
instructions. 
 
OESO shall: 
 

• Inspect work places on a periodic basis.  

• Ensure that adequate fire extinguishers of the correct type and size are available. 

• Ensure that extinguishers are tested monthly. 

• Monitor the installation and maintenance of fire equipment and suppression systems. 

• Conduct fire drills and extinguisher training. 

• Coordinate inspections by the Durham Fire Marshal and other fire inspection 
officials. 



IV.1-2 

PROCEDURES 

FIRE EXTINGUISHERS 
 
Extinguishers shall be located, labeled, and maintained so that they may be easily 
identified and in good operating condition. 
 
All fire extinguishers shall be checked monthly to provide reasonable assurance that they 
operate properly. 

EVACUATION AND GENERAL FIRE PROCEDURES 

HOSPITAL/MEDICAL CENTER  

General 
 
If a general evacuation is ordered, all persons (patients, visitors, and employees) must 
evacuate the building.  Such circumstances would be an extreme emergency and ordered 
by Hospital Administration. General evacuation in Duke North and South Hospitals, the 
Eye Center, and the Clinical and Research Laboratory Building will be announced by the 
BAS Dispatcher over the building automated announcement system.  In other Medical 
Center Buildings an audible alarm will sound.  Persons should be evacuated to the 
outside of the building by using stairs designed as EXITS.  

Medical Gas Shutoff 
 
To assure that patient safety issues are adequately addressed prior to shutting off medical 
gases during an emergency situation (e.g., spread of a fire), the following procedure 
clarifies who is authorized to initiate a medical gas shut off.  The procedure outlined 
below applies when there is a fire at or near the medical gas distribution valves in a 
patient’s room.  Note:  Medical gases should NOT be shut off during fire drills. 
 

• The primary responsibility for shutting off medical gas(es) in a true emergency/fire 
situation (when medical gases could contribute to he spread of a fire) is the Charge 
Nurse.  On Intensive Care Units, the Charge Nurse must consult with the Respiratory 
Therapist, when available, to assure appropriate patient support after the medical 
gases are shut off. 

• The Nurse Manager (during normal working hours) and the Administrative Nursing 
Supervisor (during 2nd and 3rd shifts, holidays, and weekends) will respond to all fire 
alarms on their assigned units as quickly as possible to support the Charge Nurse’s 
decision and response. 
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• Respiratory Care personnel will respond to all fire alarms on inpatient units as 
quickly as possible to support the Nursing decision and response 

• Occupational and Environmental Safety personnel will respond to all fire alarms on 
inpatient units as quickly as possible to support the Nursing decision and response. 

• Directions on how to turn off medical gas valves will be posted on each valve. 

 

CAMPUS 
 
Total evacuation is required from all sections of the building.  The signal for evacuation 
is the sounding of the audible devices of the building fire alarm system. 
 

GENERAL EVACUATION PROCEDURES 
 

R -REMOVE ALL PERSONS IN IMMEDIATE DANGER TO SAFETY to include 
       patients, visitors, students and employees.  
 
A -ACTIVATE MANUAL PULL ALARM/DIAL 911.   
      Give the following information: 
      The exact location of the fire (Building and Location-Area, Building Zone or Color or 
      Zone Floor, Room Number) and the name of person calling and phone number. 
 
C -CLOSE ALL DOORS AND WINDOWS to prevent the spread of fire and smoke. 
 
E -EXTINGUISH THE FIRE with a portable fire extinguisher or EVACUATE THE 
      AREA.  DO NOT USE THE ELEVATOR. 
 
NOTE: Employees should review the Departmental Safety Procedures and Site 
Specific Fire Plan to familiarize themselves with all specific duties and 
responsibilities assigned to their job description. 
 

FIRE DRILL PROCEDURES 
 
Fire drills are required by law.  They are held, not only to comply with this law, but also 
to protect patients, visitors and employees in the buildings.  The drills may be conducted 
at any time.  All Duke buildings are subject to fire drills.  See Supplement U for hospital 
specific procedures. 
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EXITS IN OCCUPIED BUILDINGS 
 
Doors, aisles, corridors or passageways leading directly to an exit must be kept clear of 
all obstructions at all times to include chairs, tables, merchandise, equipment or similar 
impediments. 
 
No door, exit corridor, aisle, passageways leading to an exit or exit sign may be fully or 
partially covered, blocked, locked, or hidden by any decorations, objects (signs, banners, 
tables, chairs, etc.) or covering (sheets, banners, drapes, etc.). 
 
Areas directly outside of an entrance or exit must be kept clear of all encumbrances for a 
minimum distance of 12 feet. 

OPEN FIRES 
 
No open fire, cooking fire, campfire or bonfire will be allowed on University property 
unless the individuals responsible have obtained written consent of the OESO-Fire Safety 
Division and a permit from the Durham Fire Marshal. 
 
Open Fire Permits will be issued on a case by case basis only depending on weather 
conditions, acceptable location and general compliance as outlined in this policy and 
local ordinances. 
 

ELECTRICAL EQUIPMENT 
 
All electrical equipment utilized (lights, wires, plugs, connections, sockets, etc.) shall be 
UL approved and in good condition.  The use of improvised wiring is prohibited. 
 
All combustibles shall be kept at least 6 inches from any incandescent/fluorescent bulbs, 
electrical sockets, plugs, or other electrical appliance. 
 
Portable space heaters are prohibited unless authorized by the Occupational and 
Environmental Safety Office, and either the Facilities Management Department 
(Campus) or Engineering & Operations (Hospital & Medical Center). 

DECORATIONS 
 
Electrical: 
 
Holiday lights shall not be left energized more than 3- hours daily to reduce overheating. 
 
Electrical lights (110 volt) and fiber optic lights (110 volt) shall not be used on artificial 
Christmas trees, wreathes and greenery.  Only UL or FM approved, battery operated, 9 
volt lights may be used.  
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Each living group or office area should have an appointed representative to ensure that 
the electrical decorations are de-energized at the end of the daily period. 
 
Holiday/Theme Party Decorations: 
 
All decorations must be noncombustible, inherently flame resistant or treated with an 
approved fire retardant in accordance with manufacturer's specifications that will pass 
NFPA 701 test.  Decorative materials shall not exceed 10% of the aggregate areas of 
walls and ceilings. 
 
Straw, hay, corn fodder, dried flowers, bamboo and other similar combustibles are 
prohibited as decorations inside facilities without written authorization from the OESO-
Fire Safety Division. 
 
Exit doors and smoke doors may not be covered or blocked in any manner by 
decorations. 
 
All combustible party decorations shall be removed from the area immediately following 
the event. 
 

Exception: During the Christmas Holidays decorations should be removed 
no later than December 30th. Residence Halls should have all decorations 
removed no later than the closing of the residence halls by Housing 
Management. 

 
Greenery, such as live Christmas trees and holly, are prohibited inside of Hospital and 
Medical Center buildings.  In addition, live Christmas trees and holly are prohibited in 
Assembly areas, Schools, Day Care Centers, Stores, Hotels or Residence Halls unless the 
building is protected throughout by an automatic sprinkler system. 
 
If a live Christmas tree is allowed in a facility, the following rules apply: 

• Only one tree will be purchased for each department, group or living group 
and the tree located in a public area such as a commons area, reception area or 
lounge. 

• All trees will be prepared by sawing off the trunk of the tree at an angle at 
least one-half inch or more above the original cut and spraying the tree with 
an approved fire retardant in accordance with manufacturer's specifications as 
required by NC State Building Code. 

• The tree will be placed within a tree holder/stand capable of containing water 
to prevent drying.  The stand will be checked daily to assure the water level is 
adequate.  Remember: A tree will absorb large quantities of water while it is 
indoors. 

• The tree will be placed in a location away from all heat sources. 
• Smoking is not permitted near trees or other "live decorations". 
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Candles or other open flames are strictly forbidden for use inside University facilities 
except during religious ceremonies such as the observance of the Holiday of Chanukah. 
Those individuals wishing to utilize candles in observance of a religious holiday should 
contact OESO-Fire Safety Division to obtain information concerning fire prevention. 
 
All personnel should know the location of building fire equipment to include fire 
extinguishers and manual fire alarm pull stations. 
 
Keep all decorations (electrical and combustible) out of the reach of small children. 
 

TRAINING 
 
All employees are required to attend a fire safety training session upon hire and annually 
thereafter.  The training covers fire prevention, procedures to follow in a fire, evacuation, 
and extinguisher familiarization. 
 

REFERENCES: 
 
Code of Federal Regulations, Title 29, Part 1910, Subpart L (OSHA), Fire Protection 
 
North Carolina Building Code, Vol V, Fire Prevention  
 
National Fire Protection Association (NFPA) Standards 
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SECTION IV. Fire/Life Safety 
Chapter 2. Life Safety 

Revision Date  07/24/97 
Review Date  01/2007 

 

CONSTRUCTION/INTERIM LIFE SAFETY  
INTRODUCTION 

PURPOSE 
 
Duke University shall take every precaution to provide a safe environment for its 
employees, patients, visitors, students, and construction workers in all occupied areas 
during alteration or new construction to buildings or grounds.  This standard shall pertain 
to all construction or renovation projects, whether by outside contractors or by Duke 
University personnel. 

RESPONSIBILITIES 
 
Project Managers/Construction Coordinators from the University Architect’s Office, 
Facilities Management Department, Medical Center Facilities Planning, Design and 
Construction Office, or Medical Center Engineering and Operations shall: 
 

• Ensure that the construction areas are maintained in a safe manner.  

• Review the construction sites on a regular schedule to ensure compliance. 

• Contact the Occupational and Environmental Safety Office (OESO) as early in the 
project planning process to discuss safety, health, and environmental aspects which 
may need control. 

• Observe all work to ensure compliance with all applicable safety and health 
regulations. 

• Inspect construction sites daily to ensure that means of egress are kept free of all 
obstructions.  

• Report deficiencies, hazards, and noncompliance to the OESO. 

 
The OESO shall: 
 

• Provide support on matters of health and safety during the project planning process as 
well as situations which arise during construction. 
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• Specify the level and type of additional fire suppression devices and alarm systems 
necessary during construction. 

• Conduct periodic fire drills. 

• Conduct periodic inspections of construction sites to ensure that the safety or health 
of Duke employees, patients, or visitors is not impacted. 

 

PROCEDURES 

MEANS OF EGRESS  
 

• Exits and exit egress shall be continuously maintained free of all obstructions or 
impediments to allow full instant use in case of fire or emergency. 

• All personnel working in the facility shall be informed of exits and provided 
evacuation instructions.  

• Temporary closing of any exit or exit passageway must be approved by the OESO-
Fire Safety Division. 

FIRE ALARM/FIRE SUPPRESSION SYSTEMS 
 
Existing fire detection or suppression alarm systems shall not be impaired unless 
impractical  If impairment is necessary, the Contractor shall: 
 

• Provide, install, and maintain temporary fire extinguishers throughout the work until 
the permanent system is in operation.  All temporary systems shall be approved by 
the OESO-Fire Safety Division prior to installation. 

• Notify the OESO-Fire Safety Division at least 24 hours prior to the work start date to 
determine what action is necessary to protect the building fire alarm system, whether 
smoke detectors should be removed or protected in accordance with this policy or if 
other actions and notifications are necessary. 

FIRE PROTECTION 
 
To ensure that adequate measures are taken to comply with all applicable fire codes to 
reduce fire hazards and prevent fires, the Contractor shall: 
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• Establish procedures to minimize storage of combustible and flammable materials on 
site.  Combustible trash shall be removed from the site daily. 

• Keep all construction vehicles, equipment, trailers and machinery clear of the fire 
lanes and fire hydrants.  Ensure that deliveries of equipment or supplies in the fire 
lanes are quickly unloaded and the vehicles moved as soon as possible. 

• Notify OESO-Fire Safety Division to remove Duke portable fire extinguishers 
located in any existing building/structure prior to the start of construction.  In 
addition, the contractor shall provide the approved type and size of fire extinguisher 
required at the job site. 

• Obtain a "Hot Work Permit" from the OESO-Fire Safety Division prior to beginning 
work that involves welding, cutting or open flames and ensure that all regulations are 
followed by all personnel.  See Supplement S for additional information. 

CONSTRUCTION HAZARDS  
 
Hazardous conditions, when anticipated or discovered, shall be eliminated or controlled 
as soon as possible.  The Project Manager/Contractor shall: 

• Install job site fencing or other barricades around the construction perimeter to 
include areas of grading, excavation and trenching as well as the building to ensure 
that unauthorized personnel do not enter. 

• Install signs, signals, barricades and overhead protection to warn and protect 
employees, patients, visitors, and students. 

• Ensure that the contractor has obtained a permit and is following all regulations and 
recommendations prior to blasting operations.  

• Install a “Construction Safety Bulletin Board” with pertinent information inside or as 
near as possible to the construction site.  Further information regarding the 
specifications of this board can be found in Supplement G. 

PATIENT CARE AREAS 
 
In construction projects within Patient Care Areas, the Project Manager/ Contractor shall: 

• Maintain unobstructed access to the Emergency (Trauma) service area, and for 
emergency forces throughout the work. 

• Propose for OESO approval, an equivalent temporary system for fire protection, if 
compromising a fire detection or suppression system is unavoidable to complete 
work.  Testing and inspection of this system will be performed by Engineering and 
Operations personnel in coordination with OESO. 
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• Describe, in the construction documents, the details for and planned temporary fire-
rated or smoke partitions.  Other temporary partitions shall be of non-combustible 
materials. 

 
Two fire drills per shift per quarter will be conducted by the OESO Fire Safety Division.  
The Contractor's superintendent shall complete Duke's standard form documenting 
participation in the drill affecting the construction site or sites. 

CONTRACTOR AWARENESS 
 
Contractors will be made aware of Life Safety issues by OESO - Fire Safety personnel.  
This will be accomplished at pre-construction meetings and as-needed during 
construction.  Major topics will include: 
 

• Fire Alarm System Deactivation. 

• Fire extinguisher location and use. 

• Fire drill requirements and procedures. 

• Exits and passageway obstruction. 

• Hot Work Permits.  

• Construction Safety Bulletin Boards (for Patient Care Areas). 

• R-A-C-E Procedures. 

TRAINING 
 
Employees who will work in or adjacent to an area where structural or compartment 
features of fire safety are compromised, will be provided Life Safety information specific 
to the circumstances. 
 

REFERENCES 
 
National Fire Protection Association (NFPA) 101, Life Safety Code 
JCAHO Accreditation Manual, Standard 2.6, Interim Life Safety Measures 
Code of Federal Regulations, Title 29, Part 1910.35 (OSHA), Means of Egress  
Code of Federal Regulations, Title 29, Part 1926.150-.151 (OSHA), Fire Protection & 
Prevention 
Duke University Design Guidelines 
Duke University Contractor Safety Guidebook 
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SECTION V. Chemical Safety 
Chapter 1. Hazardous Chemicals 

in Laboratories 
Revision Date  07/24/97 

Review Date  07/2003 
 

HAZARDOUS CHEMICALS IN LABORATORIES 
 

INTRODUCTION 

PURPOSE 

The intent of this chapter is to minimize hazardous exposures to chemicals in research, 
clinical, and academic laboratories.   

RESPONSIBILITIES 

Department heads shall: 
 

• Ensure compliance with all  requirements for chemical safety and hygiene within 
their respective departments. 

• Provide direction on departmental approach to developing and implementing 
laboratory-specific Chemical Hygiene Plans. 

  

Principal Investigators of Research Laboratories/Directors of Clinical Laboratories shall: 

 

• Develop and implement a laboratory specific Chemical Hygiene Plan within their 
individual laboratories. 

• Train laboratory employees on how to find and use Material Safety Data Sheets. 

• Prepare Material Safety Data Sheets for chemicals produced in the laboratories for 
inter-laboratory use. 

• Inform all newly hired laboratory employees of specific chemical hazards present in 
the laboratory. 

• Obtain OESO approval for the use of high-risk chemicals or procedures as required. 

• Coordinate the provision of medical examinations, exposure monitoring, record 
keeping or other resources, as required. 

• Arrange for immediate emergency response, if necessary, for chemical spills, injuries 
and over-exposures. 
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• Evaluate the effectiveness of Chemical Hygiene Plans annually. 

 
Laboratory Employees/Students shall: 
 

• Know the provisions of and comply with their Chemical Hygiene Plan.  

• Report all accidents, possible over-exposures, or unsafe conditions to their 
supervisor. 

 
The Occupational and Environmental Safety Office shall: 
 

• Review and update the Duke University Chemical Hygiene Program annually. 

• Develop and conduct general Chemical Safety Orientation, Laboratory Safety 
Update, and Site-Specific Update Training for laboratory employees. 

• Develop and distribute the Duke University Laboratory Safety Manual. 

• Conduct exposure assessments and evaluate exposure control measures as necessary. 

• Provide emergency response for chemical spills. 

• Investigate laboratory accidents. 

• Maintain employee exposure records. 

• Develop a list of chemicals which require additional control measures (Particularly 
Hazardous Substances). 

• Review and approve high-risk procedures as defined in the Duke University 
Laboratory Safety Manual. 

• Conduct periodic safety audits of laboratories.  

PROCEDURES 

LABORATORY-SPECIFIC CHEMICAL HYGIENE PLANS 
 
Elements of the Chemical Hygiene Plan must include: 
 

• The identity of the laboratory(s) and names of the Department Head and 
Departmental Safety Coordinator, the Principal Investigator or Director, and any 
other person responsible for implementation of the plan.  
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• Standard Operating Procedures (SOP's) relevant to safety and health for operations 
involving hazardous chemicals: 

• General SOP's for the majority of chemicals used in laboratories as presented the 
Duke University Laboratory Safety Manual or by Prudent Practices for Handling 
Hazardous Chemicals in Laboratories, National Academy Press, 1995. 

• Laboratory-specific SOP's for all chemicals on the Particularly Hazardous 
Substances list. 

• Specific SOP's and OESO approval for selected chemicals on the Particularly 
Hazardous Substances list. 

• Location of Material Safety Data Sheets (MSDS) for chemicals used in the 
laboratory, as well as any other chemical hazard reference material. 

• Specific criteria for controlling exposures within the laboratory through engineering, 
administrative controls or the use of personal protective equipment.  

• Description of training or informational resources available. 

• Documentation of employee training. 

• Description of the mechanism for OESO approval of high-risk procedures.  

• Information about the availability of medical consultations, examinations or 
treatment. 

• Description of procedures for emergencies. 

• Inventories of Particularly Hazardous Substances. 

• Description of procedures for waste disposal. 

EXPOSURE MONITORING/HAZARD ASSESSMENTS 
 
The OESO will conduct exposure monitoring/hazard assessments if there is a reason to 
believe that exposure levels for a chemical may exceed regulatory limits.  The decision to 
conduct exposure monitoring shall be based on: 
 

• Hazard potential of chemical. 

• Amount of chemical used. 

• Type and effectiveness of control measures in place. 
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• Presence of over-exposure indicators, i.e. physical signs such as odors or visual 
appearance or symptoms of exposure. 

 

MEDICAL CONSULTATIONS AND EXAMINATIONS: 

EXPOSURE RELATED EXAMINATIONS:   
 
All laboratory personnel exposed to hazardous chemicals are given the opportunity to 
receive medical examination consultation under the following circumstances:  

• Whenever an employee believes they have developed signs or symptoms associated 
with exposure to a hazardous chemical. 

• Whenever an employee is involved in a spill, leak, explosion, or accidental release 
during which hazardous over-exposures may have occurred. 

• Whenever occupational exposure monitoring indicates exposures above regulated 
levels. 

MEDICAL CONSULTATIONS: 
 
Any employee may obtain free medical consultation regarding concerns about chemical 
or other occupational exposures by contacting Employee Occupational Health Service at 
684-3225 or Student Health Services at 684-6721. 

REPRODUCTIVE HEALTH POLICY: 
 
It is the intent of Duke University to provide a laboratory work environment which 
compromises neither the reproductive health of laboratory workers, regardless of gender, 
nor the health of the fetus.  Refer to Section I.7, Reproductive Health, for more 
information.    

ACCIDENT SPILL RESPONSE: 

The clean-up of a laboratory chemical spill should only be done by knowledgeable and 
experienced personnel as outlined by the laboratories Chemical Hygiene Plan.  Spill kits 
with instructions, adsorbents, reactants, and protective equipment may be available for 
the clean-up of minor spills.  A minor chemical spill is one that the laboratory staff is 
capable of handling safely without the assistance of safety and emergency personnel.  All 
other chemical spills are considered major and necessitate the activation of the 
institutional spill response policy.  Refer to inside front cover of this manual for 
additional information on emergency response. 



V.1-5 

CHEMICALS PRODUCED IN THE LABORATORY: 
 
Special requirements have been established for determining and communicating the 
hazards related to chemicals produced in the laboratory.  Specific provisions vary based 
on intended use. 

INTRA-LABORATORY USE OF CHEMICALS OF KNOWN COMPOSITION:   
 
When a chemical of known composition is produced and is determined to be hazardous, 
the principal investigator or laboratory supervisor must ensure that the personnel who use 
this chemical are provided appropriate training and  controls.   

INTRA-LABORATORY USE OF CHEMICALS OF UNKNOWN COMPOSITION:  
 
Chemicals produced in the laboratory, when their compositions are unknown, must be 
considered as "Particularly Hazardous Substances" and handled accordingly.   Each 
investigator or laboratory supervisor has the responsibility to identify and characterize 
these unknowns as soon as possible so that it may be determined whether or not they are 
hazardous chemicals.   

CHEMICALS PRODUCED FOR INTER-LABORATORY USE:   
 
If chemical substances are produced for distribution to other laboratories, then all 
requirements of 29 CFR 1910.1200, "Hazard Communication" must be met.  The 
provisions of this standard are presented in Duke's Hazard Communication Program 
(Section V.-2) and include: 

• Hazard Determination. 

• Development of Labels. 

• Preparation of Material Safety Data Sheets (MSDS’s). 

TRAINING 

GENERAL CHEMICAL SAFETY ORIENTATION  
 
The target population for this class is all newly hired employees.  The goals for this class 
are to familiarize employees with the pertinent regulations and Duke Chemical Safety 
Programs, to understand what safety and health resources are available at their work 
locations, and to improve employee awareness regarding chemical safety and health 
issues they may encounter in their work environments.   
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LABORATORY CHEMICAL SAFETY UP-DATE TRAINING 
 
The target population for this class is all clinical and research laboratory employees.  The 
training is required annually.  The goals for this class are to cover laboratory safety and 
health issues and include procurement, distribution, and storage for chemicals, as well as 
safe handling and proper disposal of hazardous chemicals. 
 

REFERENCES 
 
Code of Federal Regulations, Title 29, Part 1910.1450 (OSHA), Occupational Exposure 
to Hazardous Chemicals in Laboratories (Supplement M) 
 
Code of Federal Regulations, Title 29, Part 1910.1200 (OSHA), Hazard Communication 
 
Code of Federal Regulations, Title 29, Subpart Z (OSHA), Toxic and Hazardous 
Substances 
 
American National Standards Institute/American Industrial Hygiene Association 
(ANSI/AIHA)  Z9.5, Laboratory Ventilation 
 
National Academy Press, 1995, Prudent Practices for Handling Hazardous Chemicals in 
Laboratories  
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SECTION V. Chemical Safety 
Chapter 2. Hazard Communication 

Revision Date  03/21/00 
Review Date  01/2007 

 

HAZARD COMMUNICATION 
INTRODUCTION 

PURPOSE 
 
This program applies to all non-laboratory work areas; chemical safety in laboratories is 
covered by the Chemical Hygiene Program.  The Hazard Communication Program, as its 
name indicates, involves chemical safety education through communication of 
information.  Its intent is for Duke employees to learn about and respect the chemical 
products they use in their job functions.  Through this communication process, 
employees will gain better understanding of how to use chemicals safely and how to react 
if they become exposed to chemicals. 

DEFINITIONS 
 
Hazardous Chemical - Any element, chemical compound or mixture of elements and/or 
compounds which is a physical hazard or health hazard.  For the purpose of this program 
this definition includes pharmaceutical agents which are in powder or liquid form, not 
intended for immediate patient use. 
 
Health Hazard - 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 system, and agents which damage the 
lungs, skin, eyes, or mucus membranes.   

RESPONSIBILITIES 
 
Departments shall: 
 

• Develop and maintain an up-to-date inventory of all chemical products used in 
departmental work areas. 

• Maintain Material Safety Data Sheets for all hazardous chemicals listed on the 
inventory. 

• Ensure that MSDS’s are readily accessible to employees during all hours that 
employees work in the area.  
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• Prepare MSDS’s for chemical products formulated or manufactured by their 
department. 

 

Supervisors shall:  
 

• Conduct additional on-the-job training for specific chemical substances used in their 
workplaces. 

• Review the hazard information on all new chemical products brought into the 
workplace. 

• Request additional information from OESO as necessary. 

 

OESO shall: 

• Conduct Hazard Communication Training as part of employee orientation.   

• Maintain a master archive of MSDS’s for distribution to users. 

• Assist departments in the preparation of MSDS’s. 

 

Contractors who bring hazardous chemicals onto Duke University property shall: 

• Make the company’s Hazard Communication Program available for review at the 
work site. 

• Maintain an up to date hazardous chemical inventory, and all corresponding 
MSDS’s. 

• Be aware of all information contained in the Contractor Safety Guidebook 
(Supplement H). 

 

PROCEDURES 

MATERIAL SAFETY DATA SHEETS 
 
A Material Safety Data Sheet or MSDS is an information sheet, published by the 
manufacturer of the chemical product, which provides chemical data and safe handling 
information.  Information provided includes: 
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• Identification of Product and Manufacturer. 

• Hazardous ingredients of the product. 

• Physical and chemical characteristics. 

• Fire and explosion hazard data. 

• Reactivity data. 

• Health hazard data. 

• Precautions for safe handling and use. 

• Control measures. 

• Disposal data. 

• Emergency response data. 

 
Supplement J contains a list of terms used in MSDS's along with their definitions. 
 

OBTAINING  AN  MSDS 
 
In some cases, MSDS’s are received directly from the manufacturer.  If this happens, 
make a copy of the MSDS for the department file and send the original to OESO. 
 
If MSDS’s are needed for inventoried chemical products, the Departmental Safety 
Coordinator must send a MSDS request form (Supplement K) to the OESO.  
Manufacturer’s name and chemical identity are the minimum data necessary to obtain an 
MSDS; however, it is very important to list as much information as possible on the form.  
OESO will obtain the MSDS and forward a copy to the requesting department. 
 
MSDS's for pharmaceuticals may be obtained from the Pharmacy Drug Information 
Center which can be reached by calling 684-5125. 
 
In an emergency involving chemicals, call Duke Public Safety at 911. 
 

MANUFACTURE OF CHEMICAL PRODUCTS AT DUKE UNIVERSITY 
 
A MSDS must be prepared by the manufacturing department for all chemical products 
formulated or manufactured by Duke University.  The OESO will provide assistance as 
necessary.  Any distribution of Duke-manufactured chemical products must be 
accompanied by the MSDS. 
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CHEMICAL PRODUCT INVENTORIES 
 
Inventories should reflect the identities and quantities of chemical products used in 
departmental work areas.  Departments may choose to either develop inventories for the 
whole department or for each work area individually.  Inventories must contain the 
following information: 
 

• Identity of chemical product, including name, product number, and name and address 
of the manufacturer. 

• Location of chemical products (storage or use). 

• Quantity of the chemical product on hand in each area where it is stored or used. 
 
Inventories must be modified whenever there is a change to the type or quantity of 
chemical products, or to the location of use or storage. 
 

LABELING 
 
All containers of hazardous chemical products must be labeled as follows:  
 

• The name of the product as it is listed on the MSDS. 

• Appropriate hazard warnings, including both physical hazards and health hazards. 

 
When a chemical product is transferred to another container, all label information must 
be placed on the new container, except when the new container is  intended for the 
immediate use by the employee performing the transfer and the container does not leave 
the possession of that employee. 
 

STANDARD OPERATING PROCEDURES 
 
Use of the following chemicals require a Standard Operating Procedure (SOP) prepared 
by the using department, and prior approval from OESO: 
- 
 
Arsenic (inorganic compounds) 
2-Acetylaminofluorene 
Acrylonitrile 
4-Aminodiphenyl 

Asbestos 
Benzidine 
Benzene 
1,3-Butadiene 
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bis Choromethyl ether  
Chromium (hexavalent compounds) 
1,2-Dibromo-3-Chloroprene 
3,3-Dichlorobenzidine 
4-Dimethylaminoazobenzene 
Ethyleneimine 
Ethylene Oxide  
Formaldehyde or Formalin 
Lead 
Methyl Chloromethyl Ether  

Methylene Chloride 
4,4-Methylenedianiline 
Methyoxy Ethanol Acetate 
α-Napthylamine 
β-Napthylamine  
N-Nitrosodimethylamine 
β-Propiolactone 
Vinyl Chloride 

 

METHODS OF INFORMING CONTRACTORS OF THE HAZARDOUS CHEMICALS IN THE 
WORKPLACE 
 

If chemicals are to be used by Duke University personnel in the same area that contractor 
employees are assigned, the Duke Project Manager has the responsibility of informing 
the contractor of potential hazards in the work environment. The Project Manager must 
specifically discuss the following: 

 

• How to read and understand product labels. 

• How to obtain copies of MSDSs for products used by Duke personnel. 

• What precautionary measures the contractor should take during both normal 
operating conditions and during foreseeable emergencies. 

 

TRAINING 
 
Hazard Communication training is conducted in three stages.  The first two are 
mandatory, the last is recommended at a three year interval. 
 
The initial stage is done as part of the New Employee Orientation.  This consists of 
general information about chemical safety and is intended to prepare the employee for 
workplace specific hazard training. 
 
The second stage is conducted by the supervisor in the employee’s work area.  This 
training includes: 
 

• Identification of all chemical hazards in their workplace. 
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• Measures employees can take to protect themselves. 

• Methods of detecting releases and assessing potential for exposure. 

• Identification and use instruction of all chemical safety resources including MSDSs, 
SOP's, Chemical Inventories, Emergency Response Information, and other 
department specific resources. 

• Identification and use instruction for all safety equipment and personal protective 
equipment. 

 
The final stage is a general update recommended for all employees every three years. 
 

REFERENCES 
 
Code of Federal Regulations, Title 29, Part 1910.1200 (OSHA), Hazard Communication 
(Supplement L) 
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Duke University Bloodborne Pathogens Exposure Control Plan 
March, 2007 (first approved:  May, 1992) 

 
 
The following Exposure Control Plan (ECP) has been developed to eliminate or minimize 
employee exposure to bloodborne pathogens.  This plan addresses all of the provisions of 
the Occupational Safety and Health Administration's (OSHA) Occupational Exposure to 
Bloodborne Pathogens Standard (Appendix A), and is implemented by the Occupational 
and Environmental Safety Office.  The ECP represents an expansion of the procedures 
detailed in the Duke Hospital's Universal Blood and Body Fluid Precautions Policy. The 
major provisions of this plan are as follows: 
 

I. EXPOSURE DETERMINATION     
Exposures are determined by reviewing positions for reasonably anticipated risk of 
occupational exposure to human blood, body fluids, or other potentially infectious 
materials (PIMs) as defined by the Bloodborne Pathogens Standard and OSHA 
interpretations. 
  
 Occupational Exposure:  “Reasonably anticipated skin, eye, mucous membrane, 
non-intact skin, or parenteral contact with blood and other potentially infectious materials 
that may result from the performance of an employee’s duties.” 
 
 Other Potentially Infectious Materials:  “Any unfixed tissue or organ (other 
than intact skin) from a human (living or dead); and HIV-containing cell or tissue 
cultures, organ culture medium or other solutions, and blood, organs, or other tissues 
from experimental animals infected with HIV, HBV, or HCV.” 
 

A. Exposure potential for all employees will be assessed using the following criteria 
to define exposure prone tasks: 

 
1. Direct patient care activities likely to result in direct or indirect exposure 
to patient's blood or body fluids. 

 
2. Processing or handling human blood, body fluids, tissues or organs. 

 
3. Processing or handling of equipment, materials or waste that may have 
been contaminated with human blood, body fluids or other potentially infectious 
material (PIM) as defined above. 

 
4. Routine administration of first aid. 

 
5. Other likely or anticipated exposure to blood, body fluids or other PIM. 
  

 
B. This exposure determination will be conducted by the direct supervisor in 
collaboration with the Occupational and Environmental Safety Office (OESO).  

 
1. Each assessment should be made without regard to the use of personnel 
protective equipment.  
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2. Exposure determinations are to be made at the time a position is created  
and each time there is a change in work duties which may result in a change in 
occupational exposure. 

 
3. Exposure determinations are attached to the employee’s position code.  A 
status report identifying positions that require an exposure determination 
assessment are distributed to supervisors and managers with the safety training 
compliance reports.  Employees who do their training on-line are asked to 
complete bloodborne pathogens exposure determinations at the time they log in 
if this information is not available.   

 
4. An exposure determination must be recorded for each active employee.  

 
Note:  More than one category of exposure prone tasks may apply to an 
employee and all must be recorded.    

 
5. All employees identified as having occupational exposure potential must 
comply with all provisions of the ECP. 

 
C. The list of employee exposure determinations is included in the OESO database.  
Departmental supervisors or OESO may download a copy of the exposure 
determinations for Appendix B. 

 
D. The OESO will maintain a complete database of the exposure determinations. 

 
Contact OESO Biological Safety at 684-8822 or the Training Coordinator at 684-2794 
for further information.  
 
II. SCHEDULE AND METHOD OF IMPLEMENTATION 
 
The schedule and method of implementation of the Bloodborne Pathogens Standard's 
major provisions are as follows: 
 

A. The ECP and all appendices were approved by the Hospital Infection Control 
Committee (HICC) on May 20, 1992.  This material will be reviewed and updated 
when indicated, but at least annually.  The revised ECP will be approved by the 
Infection Control Committee (HICC), the Duke University Safety Committee, and 
the Executive Committee of the Medical Staff. 

 
B. Methods of Compliance 

 
1. Methods of compliance are defined in the Duke Hospital Universal Blood 
and Body Fluid Precautions Policy (Appendix C). 

 
2. Implementation will be accomplished through training, distribution of the 
Blood and Body Fluid Precautions poster, the Duke University Safety Manual, 
the Infection Control Manual, and site audits. 
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C. Compliance Monitoring 
 

1. OESO will conduct site audits and investigate reasons for non-compliance 
with the policy as identified through complaints or reported exposures. 

 
2. OESO will make suggestions to modify procedures based on an 
investigation of the problem, and will provide additional education and training 
as needed. 
 
3. OESO will provide supervisors and department heads with training 

compliance reports.  
 

4. OESO will provide supervisors and department heads with updates of 
compliance with hepatitis B provisions of the Standard.  

 
5. Department heads, managers, and supervisors are responsible for ensuring 
compliance and monitoring adherence to this safety policy.  Specifically, they 
must ensure that all personnel working under their supervision: 

 
a. understand and comply with practices/procedures identified in the ECP 
and other relevant safety procedures, 
 
b. have access to appropriate and necessary personal protective equipment 
and 
 
c. receive training, as required by this ECP. 

 
6. Failure to comply with this policy will be managed as a work rule 
violation through the University policy on disciplinary actions.  

 
D. HIV and HBV Research Laboratories. 

 
   1.  The HIV and HCV Research Laboratories and Production Facilities Policy      
are defined in Appendix D.  

 
2.  Implementation will be accomplished through site audits and on-site training. 

 
       E.   Hepatitis B Vaccination and Post-Exposure Evaluation and Follow-up. 
 

1.   Supervisors must ensure that new employees with exposure determinations 
of 1-5 receive the required training and meet with Employee and Occupational 
Health and Wellness (EOHW) for a health review and hepatitis B evaluation 
within 10 working days of initial assignment.  

 
2.  Hepatitis B vaccination procedures and post-exposure evaluation and follow-
up procedures are presented in Appendix E. 

 
F. Communication of Hazards to Employees.  
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1. Labels and Signs  
 

Biohazard warning signs must be affixed to containers of regulated medical 
wastes, refrigerators, freezers, and incubators containing blood, body fluids, 
or other PIM; other containers or bags used to store or transport 
contaminated equipment, materials, needles and sharps. 

 
2. Information and Training 

 
a.   Employee training will be provided by OESO during the New Employee     
Orientation Program, as a training module on-line, and upon request.  
Orientation training is also provided to all incoming housestaff, volunteers, 
and allied health / medical students. 

 
b. Training will be provided by OESO personnel through laboratory-

specific training provided on a scheduled basis, and area-specific 
training is provided upon request.  

 
c. Training is also provided on-line through the OESO web-site.  This 

includes passing a quiz for compliance.  Additionally, a 24 hour pager 
number is provided for any questions. 
 

d. Physician oriented training is provided during physician Grand Rounds. 
 

e. Departments who wish to provide area-specific or departmental training 
may do so upon approval of training material by OESO. 

 
f. Training is required for all employees with exposure determinations of 

1-5 as follows: 
 

 
• Within 10 working days of initial assignment to work area involving 
exposure prone tasks. 

 
• At least annually thereafter.  

 
• When changes in tasks and procedures result in a change in the 
employee's occupational exposure potential. 

 
g.   The Biological Safety poster will be distributed to supervisors,
 training coordinators and other interested work groups. 

 
h.   OESO will be available for consultation on a 24-hr basis on questions 
relating to the standard. 

 
G. Recordkeeping. 

 
1. Exposure Determination Records 
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a. Institutional records will be maintained by OESO in a safety management 
computer database. 

 
  
2. Training Records 

 
a. Institutional training records will be maintained by OESO in a safety 
management computer database. 

 
i.  Supervisors, training coordinators and other persons responsible for 
providing training should submit copies of updated training records to 
OESO at least quarterly. 

 
ii. Records will be maintained for 3 years from the date of training. 

 
iii. Training records will contain the following: (see OESO training log 
Appendix G) 

 
•  Dates of training sessions, 
 
•  Contents or a summary of the training session, 
 
•  Name and qualifications of the trainer, 
 
•  Name and Duke Unique ID of all persons attending the session. 

 
b. Documentation of employee participation in appropriate training will be 
maintained by the employee’s administrative office. 

 
3. Hepatitis B vaccine and post-exposure follow-up records will be maintained by 
Employee Occupational Health and Wellness (EOHW).  Employee compliance with 
hepatitis B vaccine provisions are downloaded from EOHW and maintained in the 
OESO safety management computer database. 

 
III. EMPLOYEE ACCESS TO ECP 
 

A.  A copy of the ECP is available on the safety web-site, www.safety.duke.edu 
through the Safety Manuals’ link. 
 
B.  A link to the ECP will be included in the Duke University Laboratory Safety 
Manual. 

 
C. Copies of the ECP are available in many work areas.  Ask your supervisor about 
the location of the ECP in your work area. 
 
E. A copy of the ECP will be provided to any employee upon request to the OESO.  
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IV. REVIEW AND UPDATE OF ECP 
 

A. The ECP will be reviewed by the OESO at least annually and submitted for 
approval by the HICC, Duke University Safety Committee, and the Executive 
Committee of the Medical Staff. 
 
B. The ECP will be updated whenever tasks or procedures affecting occupational 
exposure are modified.  The HICC, the DUSC, and the Executive Committee of the 
Medical Staff will approve all such modifications. 
 
C.  Affected employees will be trained regarding these modifications following 
approval either through the annual update training or through department-specific 
training. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

N.7 

 
 
 
 
 

Appendix A 
 
(OSHA Occupational Exposure to Bloodborne 
Pathogens Standard) 



Supplement N 

N.1 

This page is meant to be blank 



 

VI.1-1 

CODE OF FEDERAL REGULATIONS, TITLE 29, PART 1910.1030BLOODBORNE 
PATHOGENS. 

 

(a) Scope and Application. This section applies to all occupational exposure to blood or 
other potentially infectious materials as defined by paragraph (b) of this section. 

(b) Definitions. For purposes of this section, the following shall apply: 
"Assistant Secretary" means the Assistant Secretary of Labor for Occupational 
Safety and Health, or designated representative. 

"Blood" means human blood, human blood components, and products made from 
human blood. 

"Bloodborne Pathogens" means pathogenic microorganisms that are present in 
human blood and can cause disease in humans. These pathogens include, but are not 
limited to, hepatitis B virus (HBV) and human immunodeficiency virus (HIV). 

"Clinical Laboratory" means a workplace where diagnostic or other screening 
procedures are performed on blood or other potentially infectious materials. 

"Contaminated" means the presence or the reasonably anticipated presence of blood 
or other potentially infectious materials on an item or surface. 

"Contaminated Laundry" means laundry which has been soiled with blood or other 
potentially infectious materials or may contain sharps. 

"Contaminated Sharps" means any contaminated object that can penetrate the skin 
including, but not limited to, needles, scalpels, broken glass, broken capillary tubes, 
and exposed ends of dental wires. 

"Decontamination" means the use of physical or chemical means to remove, 
inactivate, or destroy bloodborne pathogens on a surface or item to the point where 
they are no longer capable of transmitting infectious particles and the surface or item 
is rendered safe for handling, use, or disposal. 

"Director" means the Director of the National Institute for Occupational Safety and 
Health, U.S. Department of Health and Human Services, or designated 
representative. 

"Engineering Controls" means controls (e.g., sharps disposal containers, self-
sheathing needles) that isolate or remove the bloodborne pathogens hazard from the 
workplace. 

"Exposure Incident" means a specific eye, mouth, other mucous membrane, non-
intact skin, or parenteral contact with blood or other potentially infectious materials 
that results from the performance of an employee's duties. 

"Handwashing Facilities" means a facility providing an adequate supply of running 
potable water, soap and single use towels or hot air drying machines. 
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"Licensed Healthcare Professional" is a person whose legally permitted scope of 
practice allows him or her to independently perform the activities required by 
paragraph (f) Hepatitis B Vaccination and Post-exposure Evaluation and Follow-up. 

"HBV" means hepatitis B virus. 

"HIV" means human immunodeficiency virus. 

"Occupational Exposure" means reasonably anticipated skin, eye, mucous 
membrane, or parenteral contact with blood or other potentially infectious materials 
that may result from the performance of an employee's duties. 

"Other Potentially Infectious Materials" means (1) The following human body 
fluids: semen, vaginal secretions, cerebrospinal fluid, synovial fluid, pleural fluid, 
pericardial fluid, peritoneal fluid, amniotic fluid, saliva in dental procedures,  any 
body fluid that is visibly contaminated with blood, and all body fluids in situations 
where it is difficult or impossible to differentiate between body fluids; (2) Any 
unfixed tissue or organ (other than intact skin) from a human (living or dead); and 
(3) HIV-containing cell or tissue cultures, organ cultures, and HIV- or HBV-
containing culture medium or other solutions; and blood, organs, or other tissues 
from experimental animals infected with HIV or HBV. 

"Parenteral" means  piercing mucous membranes or the skin barrier through such 
events as needlesticks, human bites, cuts, and abrasions. 

"Personal Protective Equipment" is specialized clothing or equipment worn by an 
employee for protection against a hazard. General work clothes (e.g., uniforms, 
pants, shirts or blouses) not intended to function as protection against a hazard are 
not considered to be personal protective equipment. 

"Production Facility" means a facility engaged in industrial-scale, large-volume or 
high concentration production of HIV or HBV. 

"Regulated Waste" means liquid or semi-liquid blood or other potentially infectious 
materials; contaminated items that would release blood or other potentially infectious 
materials in a liquid or semi-liquid state if compressed; items that are caked with 
dried blood or other potentially infectious materials and are capable of releasing 
these materials during handling; contaminated sharps; and pathological and 
microbiological wastes containing blood or other potentially infectious materials. 

"Research Laboratory" means a laboratory producing or using research-laboratory-
scale amounts of HIV or HBV. Research laboratories may produce high 
concentrations of HIV or HBV but not in the volume found in production facilities. 

"Source Individual" means any individual, living or dead, whose blood or other 
potentially infectious materials  may be a source of occupational exposure to the 
employee. Examples include, but are not limited to, hospital and clinic patients; 
clients in institutions for the developmentally disabled; trauma victims; clients of 
drug and alcohol treatment facilities; residents of hospices and nursing homes; 
human remains; and individuals who donate or sell blood or blood components. 

"Sterilize" means the use of a physical or chemical procedure to destroy all microbial 
life including highly resistant bacterial endospores. 
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"Universal Precautions" is an approach to infection control. According to the 
concept of Universal Precautions, all human blood and certain human body fluids are 
treated as if known to be infectious for HIV, HBV, and other bloodborne pathogens. 

"Work Practice Controls" means controls  that reduce the likelihood of exposure by 
altering the manner in which a task is performed (e.g., prohibiting recapping of 
needles by a two-handed technique). 

(c) Exposure Control. 
(1) Exposure Control Plan. 

(i) Each employer having an employee(s) with occupational exposure as defined 
by paragraph (b) of this section shall establish a written Exposure Control Plan 
designed to eliminate or minimize employee exposure. 

(ii) The Exposure Control Plan shall contain at least the following elements: 

(A) The exposure determination required by paragraph (c)(2), 

(B) The schedule and method of implementation for paragraphs (d) 
Methods of Compliance, (e) HIV and HBV Research Laboratories and 
Production Facilities, (f) Hepatitis B Vaccination and Post-Exposure 
Evaluation and Follow-up, (g) Communication of Hazards to Employees, 
and (h) Recordkeeping, of this standard, and 

(C) The procedure for the evaluation of circumstances surrounding 
exposure incidents as required by paragraph (f)(3)(i) of this standard. 

(iii) Each employer shall ensure that a copy of the Exposure Control Plan is 
accessible to employees in accordance with 29 CFR  1910.1030(e). 

(iv) The Exposure Control Plan shall be reviewed and updated at least annually 
and whenever necessary to reflect new or modified tasks and procedures which 
affect occupational exposure and to reflect new or revised employee positions 
with occupational exposure. 

(v) The Exposure Control Plan shall be made available to the Assistant Secretary 
and the Director upon request for examination and copying. 

(2) Exposure Determination.  

(i) Each employer who has an employee(s) with occupational exposure as 
defined by paragraph (b) of this section shall prepare an exposure determination. 
This exposure determination shall contain the following: 

(A) A list of all job classifications in which all employees in those job 
classifications have occupational exposure; 

(B) A list of job classifications in which some employees have occupational 
exposure, and 

(C) A list of all tasks and procedures or groups of closely related task and 
procedures in which occupational exposure occurs and that are performed 
by employees in job classifications listed in accordance with the provisions 
of paragraph (c)(2)(i)(B) of this standard. 
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(ii) This exposure determination shall be made without regard to the use of 
personal protective equipment. 

(d) Methods of Compliance. 
(1) General. Universal precautions shall be observed to prevent contact with blood or 
other potentially infectious materials. Under circumstances in which differentiation 
between body fluid types is difficult or impossible, all body fluids shall be 
considered potentially infectious materials. 

(2) Engineering and Work Practice Controls.  

(i) Engineering and work practice controls shall be used to eliminate or 
minimize employee exposure. Where occupational exposure remains after 
institution of these controls, personal protective equipment shall also be used. 

(ii) Engineering controls shall be examined and maintained or replaced on a 
regular schedule to ensure their effectiveness. 

(iii) Employers shall provide handwashing facilities which are readily accessible 
to employees. 

(iv) When provision of handwashing facilities is not feasible, the employer shall 
provide either an appropriate antiseptic hand cleanser in conjunction with clean 
cloth/paper towels or antiseptic towelettes. When antiseptic hand cleansers or 
towelettes are used, hands shall be washed with soap and running water as soon 
as feasible. 

(v) Employers shall ensure that employees wash their hands immediately or as 
soon as feasible after removal of gloves or other personal protective equipment. 

(vi) Employers shall ensure that employees wash hands and any other skin with 
soap and water, or flush mucous membranes with water immediately or as soon 
as feasible following contact of such body areas with blood or other potentially 
infectious materials. 

(vii) Contaminated needles and other contaminated sharps shall not be bent, 
recapped, or removed except as noted in paragraphs (d)(2)(vii)(A) and 
(d)(2)(vii)(B) below. Shearing or breaking of contaminated needles is 
prohibited. 

(A) Contaminated needles and other contaminated sharps shall not be bent, 
recapped or removed unless the employer can demonstrate that no 
alternative is feasible or that such action is required by a specific medical or 
dental procedure. 

(B) Such bending, recapping or needle removal must be accomplished 
through the use of a mechanical device or a one-handed technique. 

(viii) Immediately or as soon as possible after use, contaminated reusable sharps 
shall be placed in appropriate containers until properly reprocessed. These 
containers shall be: 

(A) puncture resistant; 
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(B) labeled or color-coded in accordance with this standard; 

(C) leakproof on the sides and bottom; and 

(D) in accordance with the requirements set forth in paragraph (d)(4)(ii)(E) 
for reusable sharps. 

(ix) Eating, drinking, smoking, applying cosmetics or lip balm, and handling 
contact lenses are prohibited in work areas where there is a reasonable 
likelihood of occupational exposure. 

(x) Food and drink shall not be kept in refrigerators, freezers, shelves, cabinets 
or on countertops or benchtops where blood or other potentially infectious 
materials are present. 

(xi) All procedures involving blood or other potentially infectious materials shall 
be performed in such a manner as to minimize splashing, spraying, spattering, 
and generation of droplets of these substances. 

(xii) Mouth pipetting/suctioning of blood or other potentially infectious 
materials is prohibited. 

(xiii) Specimens of blood or other potentially infectious materials shall be 
placed in a container which prevents leakage during collection, handling, 
processing, storage, transport, or shipping. 

(A) The container for storage, transport, or shipping shall be labeled or 
color-coded according to paragraph (g)(1)(i) and closed prior to being 
stored, transported, or shipped. When a facility utilizes Universal 
Precautions in the handling of all specimens, the labeling/color-coding of 
specimens is not necessary provided containers are recognizable as 
containing specimens. This exemption only applies while such 
specimens/containers remain within the facility. Labeling or color-coding in 
accordance with paragraph (g)(1)(i) is required when such 
specimens/containers leave the facility. 

(B) If outside contamination of the primary container occurs, the primary 
container shall be placed within a second container which prevents leakage 
during handling, processing, storage, transport, or shipping and is labeled or 
color-coded according to the requirements of this standard. 

(C) If the specimen could puncture the primary container, the primary 
container shall be placed within a secondary container which is puncture-
resistant in addition to the above characteristics. 

(xiv) Equipment which may become contaminated with blood or other 
potentially infectious materials shall be examined prior to servicing or shipping 
and shall be decontaminated as necessary, unless the employer can demonstrate 
that decontamination of such equipment or portions of such equipment is not 
feasible. 
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(A) A readily observable label in accordance with paragraph (g)(1)(i)(H) 
shall be attached to the equipment stating which portions remain 
contaminated. 

(B) The employer shall ensure that this information is conveyed to all 
affected employees, the servicing representative, and/or the manufacturer, 
as appropriate, prior to handling, servicing, or shipping so that appropriate 
precautions will be taken. 

(3) Personal Protective Equipment.  

(i) Provision. When there is occupational exposure, the employer shall provide, 
at no cost to the employee, appropriate personal protective equipment such as, 
but not limited to, gloves, gowns, laboratory coats, face shields or masks and 
eye protection, and mouthpieces, resuscitation bags, pocket masks, or other 
ventilation devices. Personal protective equipment will be considered 
"appropriate" only if it does not permit blood or other potentially infectious 
materials to pass through to or reach the employee's work clothes, street clothes, 
undergarments, skin, eyes, mouth, or other mucous membranes under normal 
conditions of use and for the duration of time which the protective equipment 
will be used. 

(ii) Use. The employer shall ensure that the employee uses appropriate personal 
protective equipment unless the employer shows that the employee temporarily 
and briefly declined to use personal protective equipment when, under rare and 
extraordinary circumstances, it was the employee's professional judgment that in 
the specific instance its use would have prevented the delivery of health care or 
public safety services or would have posed an increased hazard to the safety of 
the worker or co-worker. When the employee makes this judgement, the 
circumstances shall be investigated and documented in order to determine 
whether changes can be instituted to prevent such occurrences in the future. 

(iii) Accessibility. The employer shall ensure that appropriate personal 
protective equipment in the appropriate sizes is readily accessible at the worksite 
or is issued to employees. Hypoallergenic gloves, glove liners, powderless 
gloves, or other similar alternatives shall be readily accessible to those 
employees who are allergic to the gloves normally provided. 

(iv) Cleaning, Laundering, and Disposal. The employer shall clean, launder, and 
dispose of personal protective equipment required by paragraphs (d) and (e) of 
this standard, at no cost to the employee. 

(v) Repair and Replacement. The employer shall repair or replace personal 
protective equipment as needed to maintain its effectiveness, at no cost to the 
employee. 

(vi) If a garment(s) is penetrated by blood or other potentially infectious 
materials, the garment(s) shall be removed immediately or as soon as feasible. 

(vii) All personal protective equipment shall be removed prior to leaving the 
work area. 
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(viii) When personal protective equipment is removed it shall be placed in an 
appropriately designated area or container for storage, washing, decontamination 
or disposal. 

(ix) Gloves. Gloves shall be worn when it can be reasonably anticipated that the 
employee may have hand contact with blood, other potentially infectious 
materials, mucous membranes, and non-intact skin; when performing vascular 
access procedures except as specified in paragraph (d)(3)(ix)(D); and when 
handling or touching contaminated items or surfaces. 

(A) Disposable (single use) gloves such as surgical or examination gloves, 
shall be replaced as soon as practical when contaminated or as soon as 
feasible if they are torn, punctured, or when their ability to function as a 
barrier is compromised. 

(B) Disposable (single use) gloves shall not be washed or decontaminated 
for re-use. 

(C) Utility gloves may be decontaminated for re-use if the integrity of the 
glove is not compromised. However, they must be discarded if they are 
cracked, peeling, torn, punctured, or exhibit other signs of deterioration or 
when their ability to function as a barrier is compromised. 

(D) If an employer in a volunteer blood donation center judges that routine 
gloving for all phlebotomies is not necessary then the employer shall: 

{1} Periodically reevaluate this policy; 

{2} Make gloves available to all employees who wish to use them for 
phlebotomy; 

{3} Not discourage the use of gloves for phlebotomy; and 

{4} Require that gloves be used for phlebotomy in the following 
circumstances: 

[i] When the employee has cuts, scratches, or other breaks in his or 
her skin; 

[ii] When the employee judges that hand contamination with blood 
may occur, for example, when performing phlebotomy on an 
uncooperative source individual; and 

[iii] When the employee is receiving training in phlebotomy. 

(x) Masks, Eye Protection, and Face Shields. Masks in combination with eye 
protection devices, such as goggles or glasses with solid side shields, or chin-
length face shields, shall be worn whenever splashes, spray, spatter, or droplets 
of blood or other potentially infectious materials may be generated and eye, 
nose, or mouth contamination can be reasonably anticipated. 

(xi) Gowns, Aprons, and Other Protective Body Clothing. Appropriate 
protective clothing such as, but not limited to, gowns, aprons, lab coats, clinic 
jackets, or similar outer garments shall be worn in occupational exposure 
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situations. The type and characteristics will depend upon the task and degree of 
exposure anticipated. 

(xii) Surgical caps or hoods and/or shoe covers or boots shall be worn in 
instances when gross contamination can reasonably be anticipated (e.g., 
autopsies, orthopaedic surgery). 

(4) Housekeeping. 

 (i) General. Employers shall ensure that the worksite is maintained in a clean 
and sanitary condition. The employer shall determine and implement an 
appropriate written schedule for cleaning and method of decontamination based 
upon the location within the facility, type of surface to be cleaned, type of soil 
present, and tasks or procedures being performed in the area. 

(ii) All equipment and environmental and working surfaces shall be cleaned and 
decontaminated after contact with blood or other potentially infectious materials. 

(A) Contaminated work surfaces shall be decontaminated with an 
appropriate disinfectant after completion of procedures; immediately or as 
soon as feasible when surfaces are overtly contaminated or after any spill of 
blood or other potentially infectious materials; and at the end of the work 
shift if the surface may have become contaminated since the last cleaning. 

(B) Protective coverings, such as plastic wrap, aluminum foil, or 
imperviously-backed absorbent paper used to cover equipment and 
environmental surfaces, shall be removed and replaced as soon as feasible 
when they become overtly contaminated or at the end of the workshift if 
they may have become contaminated during the shift. 

(C) All bins, pails, cans, and similar receptacles intended for reuse which 
have a reasonable likelihood for becoming contaminated with blood or 
other potentially infectious materials shall be inspected and decontaminated 
on a regularly scheduled basis and cleaned and decontaminated immediately 
or as soon as feasible upon visible contamination. 

(D) Broken glassware which may be contaminated shall not be picked up 
directly with the hands. It shall be cleaned up using mechanical means, such 
as a brush and dust pan, tongs, or forceps. 

(E) Reusable sharps that are contaminated with blood or other potentially 
infectious materials shall not be stored or processed in a manner that 
requires employees to reach by hand into the containers where these sharps 
have been placed. 

(iii) Regulated Waste. 

(A) Contaminated Sharps Discarding and Containment. 

(B) Other Regulated Waste Containment. 

(C) Disposal of all regulated waste shall be in accordance with applicable 
regulations of the United States, States and Territories, and political 
subdivisions of States and Territories. 
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(iv) Laundry. 

(A) Contaminated laundry shall be handled as little as possible with a 
minimum of agitation. 

{1} Contaminated laundry shall be bagged or containerized at the 
location where it was used and shall not be sorted or rinsed in the 
location of use. 

{2} Contaminated laundry shall be placed and transported in bags or 
containers labeled or color-coded in accordance with paragraph 
(g)(1)(i) of this standard. When a facility utilizes Universal Precautions 
in the handling of all soiled laundry, alternative labeling or color-
coding is sufficient if it permits all employees to recognize the 
containers as requiring compliance with Universal Precautions. 

{3} Whenever contaminated laundry is wet and presents a reasonable 
likelihood of soak-through of or leakage from the bag or container, the 
laundry shall be placed and transported in bags or containers which 
prevent soak-through and/or leakage of fluids to the exterior. 

(B) The employer shall ensure that employees who have contact with 
contaminated laundry wear protective gloves and other appropriate personal 
protective equipment. 

(C) When a facility ships contaminated laundry off-site to a second facility 
which does not utilize Universal Precautions in the handling of all laundry, 
the facility generating the contaminated laundry must place such laundry in 
bags or containers which are labeled or color-coded in accordance with 
paragraph (g)(1)(i). 

(e) HIV and HBV Research Laboratories and Production Facilities. 
(1) This paragraph applies to research laboratories and production facilities engaged 
in the culture, production, concentration, experimentation, and manipulation of HIV 
and HBV. It does not apply to clinical or diagnostic laboratories engaged solely in 
the analysis of blood, tissues, or organs. These requirements apply in addition to the 
other requirements of the standard. 

(2) Research laboratories and production facilities shall meet the following criteria: 

(i) Standard Microbiological Practices. All regulated waste shall either be 
incinerated or decontaminated by a method such as autoclaving known to 
effectively destroy bloodborne pathogens. 

(ii) Special Practices 

(A) Laboratory doors shall be kept closed when work involving HIV or 
HBV is in progress. 

(B) Contaminated materials that are to be decontaminated at a site away 
from the work area shall be placed in a durable, leakproof, labeled or color-
coded container that is closed before being removed from the work area. 
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(C) Access to the work area shall be limited to authorized persons. Written 
policies and procedures shall be established whereby only persons who 
have been advised of the potential biohazard, who meet any specific entry 
requirements, and who comply with all entry and exit procedures shall be 
allowed to enter the work areas and animal rooms. 

(D) When other potentially infectious materials or infected animals are 
present in the work area or containment module, a hazard warning sign 
incorporating the universal biohazard symbol shall be posted on all access 
doors. The hazard warning sign shall comply with paragraph (g)(1)(ii) of 
this standard. 

(E) All activities involving other potentially infectious materials shall be 
conducted in biological safety cabinets or other physical-containment 
devices within the containment module. No work with these other 
potentially infectious materials shall be conducted on the open bench. 

(F) Laboratory coats, gowns, smocks, uniforms, or other appropriate 
protective clothing shall be used in the work area and animal rooms. 
Protective clothing shall not be worn outside of the work area and shall be 
decontaminated before being laundered. 

(G) Special care shall be taken to avoid skin contact with other potentially 
infectious materials. Gloves shall be worn when handling infected animals 
and when making hand contact with other potentially infectious materials is 
unavoidable. 

(H) Before disposal all waste from work areas and from animal rooms shall 
either be incinerated or decontaminated by a method such as autoclaving 
known to effectively destroy bloodborne pathogens. 

(I) Vacuum lines shall be protected with liquid disinfectant traps and high-
efficiency particulate air (HEPA) filters or filters of equivalent or superior 
efficiency and which are checked routinely and maintained or replaced as 
necessary. 

(J) Hypodermic needles and syringes shall be used only for parenteral 
injection and aspiration of fluids from laboratory animals and diaphragm 
bottles. Only needle-locking syringes or disposable syringe-needle units 
(i.e., the needle is integral to the syringe) shall be used for the injection or 
aspiration of other potentially infectious materials. Extreme caution shall be 
used when handling needles and syringes. A needle shall not be bent, 
sheared, replaced in the sheath or guard, or removed from the syringe 
following use. The needle and syringe shall be promptly placed in a 
puncture-resistant container and autoclaved or decontaminated before reuse 
or disposal. 

(K) All spills shall be immediately contained and cleaned up by appropriate 
professional staff or others properly trained and equipped to work with 
potentially concentrated infectious materials. 



 

VI.1-11 

(L) A spill or accident that results in an exposure incident shall be 
immediately reported to the laboratory director or other responsible person. 

(M) A biosafety manual shall be prepared or adopted and periodically 
reviewed and updated at least annually or more often if necessary. 
Personnel shall be advised of potential hazards, shall be required to read 
instructions on practices and procedures, and shall be required to follow 
them. 

(iii) Containment Equipment. 

(A) Certified biological safety cabinets (Class I, II, or III) or other 
appropriate combinations of personal protection or physical containment 
devices, such as special protective clothing, respirators, centrifuge safety 
cups, sealed centrifuge rotors, and containment caging for animals, shall be 
used for all activities with other potentially infectious materials that pose a 
threat of exposure to droplets, splashes, spills, or aerosols. 

(B) Biological safety cabinets shall be certified when installed, whenever 
they are moved and at least annually. 

(3) HIV and HBV research laboratories shall meet the following criteria: 

(i) Each laboratory shall contain a facility for hand washing and an eye wash 
facility which is readily available within the work area. 

(ii) An autoclave for decontamination of regulated waste shall be available. 

(4) HIV and HBV production facilities shall meet the following criteria: 

(i) The work areas shall be separated from areas that are open to unrestricted 
traffic flow within the building. Passage through two sets of doors shall be the 
basic requirement for entry into the work area from access corridors or other 
contiguous areas. Physical separation of the high-containment work area from 
access corridors or other areas or activities may also be provided by a double-
doored clothes-change room (showers may be included), airlock, or other access 
facility that requires passing through two sets of doors before entering the work 
area. 

(ii) The surfaces of doors, walls, floors and ceilings in the work area shall be 
water resistant so that they can be easily cleaned. Penetrations in these surfaces 
shall be sealed or capable of being sealed to facilitate decontamination. 

(iii) Each work area shall contain a sink for washing hands and a readily 
available eye wash facility. The sink shall be foot, elbow, or automatically 
operated and shall be located near the exit door of the work area. 

(iv) Access doors to the work area or containment module shall be self-closing. 

(v) An autoclave for decontamination of regulated waste shall be available 
within or as near as possible to the work area. 

(vi) A ducted exhaust-air ventilation system shall be provided. This system shall 
create directional airflow that draws air into the work area through the entry 
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area. The exhaust air shall not be recirculated to any other area of the building, 
shall be discharged to the outside, and shall be dispersed away from occupied 
areas and air intakes. The proper direction of the airflow shall be verified (i.e., 
into the work area). 

(5) Training Requirements. Additional training requirements for employees in HIV 
and HBV research laboratories and HIV and HBV production facilities are specified 
in paragraph (g)(2)(ix). 
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(f) Hepatitis B Vaccination and Post-exposure Evaluation and Follow-up. 
(1) General. 

 (i) The employer shall make available the hepatitis B vaccine and vaccination 
series to all employees who have occupational exposure, and post-exposure 
evaluation and  follow-up to all employees who have had an exposure incident. 

(ii) The employer shall ensure that all medical evaluations and procedures 
including the hepatitis B vaccine and vaccination series and post-exposure 
evaluation and follow-up, including prophylaxis, are: 

(A) Made available at no cost to the employee; 

(B) Made available to the employee at a reasonable time and place; 

(C) Performed by or under the supervision of a licensed physician or by or 
under the supervision of another licensed healthcare professional; and 

(D) Provided according to recommendations of the U.S. Public Health 
Service current at the time these evaluations and procedures take place, 
except as specified by this paragraph (f). 

(iii) The employer shall ensure that all laboratory tests are conducted by an 
accredited laboratory at no cost to the employee. 

(2) Hepatitis B Vaccination. 

(i) Hepatitis B vaccination shall be made available after the employee has 
received the training required in paragraph (g)(2)(vii)(I) and within 10 working 
days of initial assignment to all employees who have occupational exposure 
unless the employee has previously received the complete hepatitis B 
vaccination series, antibody testing has revealed that the employee is immune, 
or the vaccine is contraindicated for medical reasons. 

(ii) The employer shall not make participation in a prescreening program a 
prerequisite for receiving hepatitis B vaccination. 

(iii) If the employee initially declines hepatitis B vaccination but at a later date 
while still covered under the standard decides to accept the vaccination, the 
employer shall make available hepatitis B vaccination at that time. 

(iv) The employer shall assure that employees who decline to accept hepatitis B 
vaccination offered by the employer sign the statement in Appendix A. 

(v) If a routine booster dose(s) of hepatitis B vaccine is recommended by the 
U.S. Public Health Service at a future date, such booster dose(s) shall be made 
available in accordance with section (f)(1)(ii). 

(3) Post-exposure Evaluation and Follow-up. Following a report of an exposure 
incident, the employer shall make immediately available to the exposed employee a 
confidential medical evaluation and follow-up, including at least the following 
elements: 

(i) Documentation of the route(s) of exposure, and the circumstances under 
which the exposure incident occurred; 
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(ii) Identification and documentation of the source individual,  unless the 
employer can establish that identification is infeasible or prohibited by state or 
local law; 

(A) The source individual's blood shall be tested as soon as feasible and 
after consent is obtained in order to determine HBV and HIV infectivity. If 
consent is not obtained, the employer shall establish that legally required 
consent cannot be obtained. When the source individual's consent is not 
required by law, the source individual's blood, if available, shall be tested 
and the results documented. 

(B) When the source individual is already known to be infected with HBV 
or HIV, testing for the source individual's known HBV or HIV status need 
not be repeated. 

(C) Results of the source individual's testing shall be made available to the 
exposed employee, and the employee shall be informed of applicable laws 
and regulations concerning disclosure of the identity and infectious status of 
the source individual. 

(iii) Collection and testing of blood for HBV and HIV serological status; 

(A) The exposed employee's blood shall be collected as soon as feasible and 
tested after consent is obtained. 

(B) If the employee consents to baseline blood collection, but does not give 
consent at that time for HIV serologic testing, the sample shall be preserved 
for at least 90 days. If, within 90 days of the exposure incident, the 
employee elects to have the baseline sample tested, such testing shall be 
done as soon as feasible. 

(iv) Post-exposure prophylaxis, when medically indicated, as recommended by 
the U.S. Public Health Service; 

(v) Counseling; and 

(vi) Evaluation of reported illnesses. 

(4) Information Provided to the Healthcare Professional. 

 (i) The employer shall ensure that the healthcare professional responsible for 
the employee's Hepatitis B vaccination is provided a copy of this regulation. 

(ii) The employer shall ensure that the healthcare professional evaluating an 
employee after an exposure incident is provided the following information: 

(A) A copy of this regulation; 

(B) A description of the exposed employee's duties as they relate to the 
exposure incident; 

(C) Documentation of the route(s) of exposure and circumstances under 
which exposure occurred; 

(D) Results of the source individual's blood testing, if available; and 
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(E) All medical records relevant to the appropriate treatment of the 
employee including vaccination status which are the employer's 
responsibility to maintain. 

(5) Healthcare Professional's Written Opinion. The employer shall obtain and 
provide the employee with a copy of the evaluating healthcare professional's written 
opinion within 15 days of the completion of the evaluation. 

(i) The healthcare professional's written opinion for Hepatitis B vaccination shall 
be limited to whether Hepatitis B vaccination is indicated for an employee, and 
if the employee has received such vaccination. 

(ii) The healthcare professional's written opinion for post-exposure evaluation 
and follow-up shall be limited to the following information: 

(A) That the employee has been informed of the results of the evaluation; 
and 

(B) That the employee has been told about any medical conditions resulting 
from exposure to blood or other potentially infectious materials which 
require further evaluation or treatment. 

(iii) All other findings or diagnoses shall remain confidential and shall not be 
included in the written report. 

(6) Medical Recordkeeping. Medical records required by this standard shall be 
maintained in accordance with paragraph (h)(1) of this section. 

(g) Communication of Hazards to Employees. 
(1) Labels and Signs.  

(i) Labels 

(A) Warning labels shall be affixed to containers of regulated waste, 
refrigerators and freezers containing blood or other potentially infectious 
material; and other containers used to store, transport or ship blood or other 
potentially infectious materials, except as provided in paragraph 
(g)(1)(i)(E), (F) and (G). 

(B) Labels required by this section shall include the following legend: 

 
(C) These labels shall be fluorescent orange or orange-red or predominantly 
so, with lettering and symbols in a contrasting color. 
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(D) Labels shall be affixed as close as feasible to the container by string, 
wire, adhesive, or other method that prevents their loss or unintentional 
removal. 

(E) Red bags or red containers may be substituted for labels. 

(F) Containers of blood, blood components, or blood products that are 
labeled as to their contents and have been released for transfusion or other 
clinical use are exempted from the labeling requirements of paragraph (g). 

(G) Individual containers of blood or other potentially infectious materials 
that are placed in a labeled container during storage, transport, shipment or 
disposal are exempted from the labeling requirement. 

(H) Labels required for contaminated equipment shall be in accordance with 
this paragraph and shall also state which portions of the equipment remain 
contaminated. 

(I) Regulated waste that has been decontaminated need not be labeled or 
color-coded. 

(ii) Signs. 

(A) The employer shall post signs at the entrance to work areas specified in 
paragraph (e), HIV and HBV Research Laboratory and Production 
Facilities, which shall bear the following legend: 

 
(Name of the Infectious Agent) 

(Special requirements for entering the area)  

(Name, telephone number of the laboratory director or other 
responsible person.) 

(B) These signs shall be fluorescent orange-red or predominantly so, with 
lettering and symbols in a contrasting color. 

(2) Information and Training. 

 (i) Employers shall ensure that all employees with occupational exposure 
participate in a training program which must be provided at no cost to the 
employee and during working hours. 

(ii) Training shall be provided as follows: 
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(A) At the time of initial assignment to tasks where occupational exposure 
may take place; 

(B) Within 90 days after the effective date of the standard; and 

(C) At least annually thereafter. 

(iii) For employees who have received training on bloodborne pathogens in the 
year preceding the effective date of the standard, only training with respect to 
the provisions of the standard which were not included need be provided. 

(iv) Annual training for all employees shall be provided within one year of their 
previous training. 

(v) Employers shall provide additional training when changes such as 
modification of tasks or procedures or institution of new tasks or procedures 
affect the employee's occupational exposure. The additional training may be 
limited to addressing the new exposures created. 

(vi) Material appropriate in content and vocabulary to educational level, literacy, 
and language of employees shall be used. 

(vii) The training program shall contain at a minimum the following elements: 

(A) An accessible copy of the regulatory text of this standard and an 
explanation of its contents; 

(B) A general explanation of the epidemiology and symptoms of 
bloodborne diseases; 

(C) An explanation of the modes of transmission of bloodborne pathogens; 

(D) An explanation of the employer's exposure control plan and the means 
by which the employee can obtain a copy of the written plan; 

(E) An explanation of the appropriate methods for recognizing tasks and 
other activities that may involve exposure to blood and other potentially 
infectious materials; 

(F) An explanation of the use and limitations of methods that will prevent or 
reduce exposure including appropriate engineering controls, work practices, 
and personal protective equipment; 

(G) Information on the types, proper use, location, removal, handling, 
decontamination and disposal of personal protective  equipment; 

(H) An explanation of the basis for selection of personal protective 
equipment; 

(I) Information on the hepatitis B vaccine, including information on its 
efficacy, safety, method of administration, the benefits of being vaccinated, 
and that the vaccine and vaccination will be offered free of charge; 

(J) Information on the appropriate actions to take and persons to contact in 
an emergency involving blood or other potentially infectious materials; 
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(K) An explanation of the procedure to follow if an exposure incident 
occurs, including the method of reporting the incident and the medical 
follow-up that will be made available; 

(L) Information on the post-exposure evaluation and follow-up that the 
employer is required to provide for the employee following an exposure 
incident; 

(M) An explanation of the signs and labels and/or color coding required by 
paragraph (g)(1); and 

(N) An opportunity for interactive questions and answers with the person 
conducting the training session. 

(viii) The person conducting the training shall be knowledgeable in the subject 
matter covered by the elements contained in the training program as it relates to 
the workplace that the training will address. 

(ix) Additional Initial Training for Employees in HIV and HBV Laboratories 
and Production Facilities. Employees in HIV or HBV research laboratories and 
HIV or HBV production facilities shall receive the following initial training in 
addition to the above training requirements. 

(A) The employer shall assure that employees demonstrate proficiency in 
standard microbiological practices and techniques and in the practices and 
operations specific to the facility before being allowed to work with HIV or 
HBV. 

(B) The employer shall assure that employees have prior experience in the 
handling of human pathogens or tissue cultures before working with HIV or 
HBV. 

(C) The employer shall provide a training program to employees who have 
no prior experience in handling human pathogens. Initial work activities 
shall not include the handling of infectious agents. A progression of work 
activities shall be assigned as techniques are learned and proficiency is 
developed. The employer shall assure that employees participate in work 
activities involving infectious agents only after proficiency has been 
demonstrated. 

(h) Recordkeeping. 

(1)  Medical Records.  

(i) The employer shall establish and maintain an accurate record for each 
employee with occupational exposure, in accordance with 29 CFR. 

(ii) This record shall include: 

(A) The name and social security number of the employee; 

(B) A copy of the employee's hepatitis B vaccination status including the 
dates of all the hepatitis B vaccinations and any medical records relative to 
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the employee's ability to receive vaccination as required by paragraph 
(f)(2); 

(C) A copy of all results of examinations, medical testing, and follow-up 
procedures as required by paragraph (f)(3); 

(D) The employer's copy of the healthcare professional's written opinion as 
required by paragraph (f)(5); and 

(E) A copy of the information provided to the healthcare professional as 
required by paragraphs (f)(4)(ii)(B)(C) and (D). 

(iii) Confidentiality. The employer shall ensure that employee medical records 
required by paragraph  (h)(1) are: 

(A) Kept confidential; and 

(B) Not disclosed or reported without the employee's express written 
consent to any person within or outside the workplace except as required by 
this section or as may be required by law. 

(iv) The employer shall maintain the records required by paragraph (h) for at 
least the duration of employment plus 30 years in accordance with 29 CFR  

(2) Training Records. 

(i) Training records shall include the following information: 

(A) The dates of the training sessions; 

(B) The contents or a summary of the training sessions; 

(C) The names and qualifications of persons conducting the training; and 

(D) The names and job titles of all persons attending the training sessions. 

(ii) Training records shall be maintained for 3 years from the date on which the 
training occurred. 

(3) Availability. 

(i) The employer shall ensure that all records required to be maintained by this 
section shall be made available upon request to the Assistant Secretary and the 
Director for examination and copying. 

(ii) Employee training records required by this paragraph shall be provided upon 
request for examination and copying to employees, to employee representatives, 
to the Director, and to the Assistant Secretary. 

(iii) Employee medical records required by this paragraph shall be provided 
upon request for examination and copying to the subject employee, to anyone 
having written consent of the subject employee, to the Director, and to the 
Assistant Secretary in accordance with 29 CFR 

(4) Transfer of Records. 

(i) The employer shall comply with the requirements involving transfer of 
records set forth in 29 CFR 
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(ii) If the employer ceases to do business and there is no successor employer to 
receive and retain the records for the prescribed period, the employer shall 
notify the Director, at least three months prior to their disposal and transmit 
them to the Director, if required by the Director to do so, within that three month 
period. 

(i) Dates. 
(1) Effective Date. The standard shall become effective on March 6, 1992. 

(2) The Exposure Control Plan required by paragraph (c) of this section shall be 
completed on or before May 5, 1992. 

(3) Paragraph (g)(2) Information and Training and (h) Recordkeeping shall take 
effect on or before June 4, 1992. 

(4) Paragraphs (d)(2) Engineering and Work Practice Controls, (d)(3) Personal 
Protective Equipment, (d)(4) Housekeeping, (e) HIV and HBV Research 
Laboratories and Production Facilities, (f) Hepatitis B Vaccination and Post-
Exposure Evaluation and Follow-up, and (g)(1) Labels and Signs, shall take effect 
July 6, 1992. 

[56 FR 64004, Dec. 06, 1991, as amended at 57 FR 12717, April 13, 1992; 57 FR 
29206, July 1, 1992; 61 FR 5507, Feb. 13, 1996] 
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Appendix B 
 
(Insert Exposure Determination Lists) 
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Appendix C 
 
(Duke University Blood and Body Fluid Precautions 
Policy) 
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APPENDIX C 
 
DUKE UNIVERSITY 
BLOOD AND BODY FLUID PRECAUTIONS POLICY 
 
A. Universal Blood and Body Fluid Precautions (Standard Precautions) 
 

1. Scope 
 
Blood and body fluid precautions must be used by all employees who come in 
contact with any human blood, body fluid, or other potentially infectious materials.   
(This approach is referred to as "Universal Blood and Body Fluid Precautions", or 
simply as "Universal Precautions").  OSHA’s definition of body fluids is limited to 
blood, semen, vaginal secretions, breast milk, cerebrospinal fluid, amniotic fluid, or 
other body fluids that contain visible blood.  However, recognizing that blood is not 
always visible in body fluids, or not recognized until an exposure has occurred, the 
Blood and Body Fluid Precautions Policy of Duke Medical Center requires that 
Universal Precautions must be used with all body fluids. 
Duke University also includes the following under “other potentially infectious 
materials”: 
Any unfixed human tissues or organs, HIV-, HBV-, or HCV-containing cell lines, 
any animals or animal tissues infected with these pathogens, all primary human cell 
lines, and any established human cell lines that have not been documented to be free 
of these recognized bloodborne pathogens. 
 
2. Rationale 
 
The universal precaution approach is based on the premise that a medical history and 
examination cannot reliably identify all people infected with human 
immunodeficiency virus (HIV), hepatitis B virus (HBV), or other blood-borne 
pathogens.  Consequently, health care workers should consider all human blood and 
body fluids as potentially infectious and must employ appropriate protective 
measures to prevent possible exposures. 
 
3. Authority 
 
The United States Occupational Safety and Health Administration (OSHA) mandates 
that universal blood and body fluid precautions be implemented as part of an 
exposure control plan (29CFR 1910.1030).  The N.C. Communicable Disease Law 
mandates compliance with Universal Precautions in the healthcare setting as of 
February 1, l988 (10NCAC 7A.0209 d 9). At Duke Hospital, the Hospital 
Infection Control Committee (HICC), the Duke University Safety Committee 
(DUSC) and the Executive Committee of the Medical Staff have approved the 
implementation of Universal Precautions.  
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B. Specific Implementation. 
 

1. Engineering and Work Practice Controls 
 
Where possible, engineering and work practice controls shall be used to eliminate or 
minimize employee exposures. 

 
a. Puncture Precautions 

 
1. All health-care workers must take precautions to prevent injuries when 

using needles, scalpels, scissors, pipettes, and other sharp instruments 
or devices during procedures; when cleaning used instruments; during 
disposal of used needles and sharps; and when handling sharp 
instruments after procedures. 

 
2. All health-care workers must be trained on the availability and use of 

approved safety devices where appropriate for their work 
responsibilities.  The specific safer sharps in use at Duke Hospital and 
dates of implementation include: 

 
 Retractable safety lancets - 1989 
 Blunt suture needles - 1994  
 The “Interlink” needleless IV heplock system - 1996 
 The “safety-lok” shielded winged steel needle - 1999 
 Safety “Autogard” IV catheter needles - 1999 
 Mylar-coated capillary tubes – 1999 
 The “Eclipse” safety phlebotomy needle – 2001;  
 The “Pronto” push-button release vacutainer holder – 

2001(discontinued 2002) 
 The Blood Transfer Device – 2001 
 “Vital Signs” safety blood gas syringe – 2002 
 The “Eclipse” safety hypodermic needle (DH, RCH, PDCs)-2002 
 The Sims Portex safety hypodermic needle (DRH, DUAPs)-2002 
 Safety “PICC” catheter – 2002 
 “Safety Glide” insulin and TB needle - 2002 
 Blood Transfer Device #2 (Kendall) – 2003 
 Push-button winged steel needle – 2003 
 Arrow Introducer Kits (Safety scalpel) – 2003 
 Safety Huber needle – 2004 
 Sims (Futura Medical) safety disposable scalpels – 2004 
 “Safeset” closed A-line blood collection system - 2004 
 Safety hemodialysis fistula set (Medisystems Corp) – 2004 
 Integra retracting needle/syringe – 2004 
 Crile-Wood needle driver – 2005 
 Vantex double lumen kit (Edwards’) – 2005 
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 Accudrain CSF drainage system (needleless sample aspiration) – 
2005 

 Foley bags (BARD) (needleless sample aspiration) – 2005 
 Arrow Triple Lumen kits, CDC version, 100k lives campaign (all 

safety products except for finder needle:  not available) – 2005 
 InviroMedical Retractable Safety Syringe-Eye Center - 2007 

 
  

3. The need for changes in engineering controls (i.e., safer sharps devices 
or work practices) is identified through evaluation of the employee 
exposure database or as requested from frontline employees.  A Safety 
Device Steering Committee consisting of representatives from 
Biological Safety, Infection Control, Nursing, Procurement Services, 
and Materials Management evaluates the needs and priorities for safety 
device evaluation.  Sub-committees with appropriate representation are 
then appointed to screen specific safety devices.  Clinical trials are then 
conducted by employees in areas of high device usage.   Evaluations 
using the standardized forms developed by the “Training for 
development of innovative control technology project (TDICT)” from 
San Francisco General Hospital are conducted and scored.  Selected 
devices are approved through the Duke University Product 
Standardization Committee.  Procurement Services ensures effective 
implementation of the new devices.  Effectiveness of the safety sharps 
devices is determined by evaluating associated reported employee 
exposures on a quarterly basis and is part of the Performance 
Improvement Plan of the hospital. 

 
4. Exemptions:  Clinical areas or departments may apply to the Biological 

Safety Office for an exemption from use of a safety device stocked in 
the hospital or clinic if there is documented, clinical need for a non-
safety version of the device.  The exemption must be approved through 
the Biological Safety Office and the Duke University Safety 
Committee.  Approved exemptions currently include: 

 
1) ICN: 

a. Need non-safety 24ga, 0.56” IV catheters due to the bulk added and the 
difficulty in obtaining access to the 400-500 gram infants. (safety piece is 
sometimes bigger than the infants’ extremities). 

b. Need non-safety 24ga and 28ga PICC catheters for the same reasons 
above. 

 
2) ED: 

a. Need to stock non-safety 24ga (in addition to safety) for the infants that 
are very ill and often dehydrated.  Some nurses feel the safety catheter 
pulls the catheter out before you can tape in place. 
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3) PICU, ICN, Peds Cath Lab: 
a. Need non-safety butterflies because of an established practice in pediatrics 

when MDs use the butterfly as an introducer for A-lines by cutting off the 
tubing.  This cannot be done with the safety butterfly 

 
4) Nuclear Medicine, Nuclear Cardiology, PET, and Radiopharmacy: 

a. After review of all safety devices available, cannot find a safety 
needle/hypodermic needle combo that will accommodate the safety 
radiation syringe shields.  Need non-safety hypodermic needle 

 
5) Wake Forest Family Physicians (DUAP): 

a. Need non-safety 30ga needles for physicians to use for trigger point 
injections and local anesthesia.  No safety needles that size are available. 
The 27 ½ ga safety needles are ineffective. 

 
6) Allergy Clinic (2F/2G): 

a. Clinic staff have to change needles on the syringe after drawing up 
vaccines (“dry” needle technique).  The 27 ½ ga safety needles cannot be 
changed, so the old non-safety 27 ½ ga needle is requested.  (This was a 
special “carve out” for the clinics when the safety hypodermic needles 
were implemented) 

 
7) Oxford Family Physicians: 

a. Dr. Joanne Fruth needs non-safety 30ga, ½ “ needles (safety not available) 
for Candida antigen intralesional injections in the treatment of Verruca 
Vulgaris according to the Pfenninger protocol.  Safety insulin needles 
were tried but fell apart during the procedure 

 
8) Radiopharmacy and PET: 

a. Diane Walker requests the following sizes of non-safety syringes in order 
to accommodate the radiation shields on the syringes: 

i. 16ga, 1.5in needle 
ii. 16 ga, 3.25 angiocath 

iii. 18 ga, 3.5 in spinal needle 
iv. 19 ga, 3.5 in spinal needle 
v. 19 ga, 5 in IMI needle 

vi. 20 ga, 1 in needle 
vii. 20 ga, 1.5 in needle 

viii. 21 ga, 2 in needle 
ix. 23 ga, 1 in needle 
x. 23 ga, 1 in needle with 3cc syringe 

xi. 25 ga, 5/8 in needle 
xii. 27ga, 0.5 in 1cc TB syringe 

xiii. 28 ga, 0.5 in insulin syringe 
9)  DUAP: 
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a. Non-safety 30ga, ½” needles for injection of anesthesia for the comfort of 
the patient (safety not available in that size yet) 

10)  Family Medical Associates: 
a. Non-safety 30ga, ½” needles for local anesthesia during biopsy procedures 

for the comfort of the patient 
 

11) Transfusion Services: 
a. The safety mylar coated capillary tubes are too large (diameter) and too 

short to phenotype donor inventory to identify suitable units for patients 
with antibodies.  They need the Chown capillary tubes which are made of 
glass (non-safety).  

 
12) Duke Urgent Care: 

a. Needs 25 ga, 1 ½ inch non-safety needles to use during procedures such as 
digital blocks (i.e., fingers or toes), cortisone injections, etc. 

 
13) ASC OR: 

a. Needs 25 ga, 1 ½ inch non-safety needle:  length of safety device is too 
short for surgeons to place anesthesia into tissues, and for patient comfort 

 
14) Brookhollow Family Practice: 

a. Needs 30 ga non-safety needle for sclerotherapy in order to inject into the 
small spider veins. 

 
15) Endocrinology (Dr. Warner Burch): 

a. Needs  20 ga, 1.5 inch non-safety needle for thyroid nodule aspiration.  
The is a 3 inch 20 ga safety available, but it is too intrusive when 
aspirating the neck. 

 
16) Cardio-thoracic Surgery: 

a. Physicians are having trouble with the safety needles when they place into 
the aorta, ventricle or other cardiac structure to “de-air” the heart….the 
safety feature gets in the way, and can cause injury to other vessels or 
structures when working in such a small area. 

 
17) IVF lab: 

a. Needs non-safety needle to manipulate oocytes and embryos…the safety 
needles are too cumbersome for microscopic procedures. 

 
18) Eye Center: 

a. Needs 22ga, 1 ½ inch non-safety needle for retrobulbar injections of the 
eye (the safety guard gets in the way of the eye) 

b. Needs 27ga, ½ inch non-safety needle for intravitreal injections of the eye. 
(see above) 

c. Needs 30ga, ½ inch non-safety needle for anterior chamber paracentesis of 
the eye (see above) 
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d. Needs 25 ga, 5/8 inch non-safety needle for sub-conjunctival injections 
and posterior subtenon’s injections of the eye (see above) 

e. Needs 20 ga, 1 ½ inch non-safety needle to secondarily infuse the eye 
during cataract fragmentation (the safety guard gets in the way) 

f. Needs 21 and 23 ga non-safety butterfly needles in order to secondarily 
infuse during some eye surgeries (safety guard is cumbersome). 

 
19) Dr. Xiao-Guang Zhao’s lab: 

a. Needs the following sizes of non-safety needles because of the 
interference of the safety shield with the radiation shields used for 
protection from radioactive –labelled monoclonal antibodies used for brain 
tumor patients: 

i. 27ga, ½ in,  
ii. 22ga, 1 ½ in 

iii. 20ga, 1 ½ in 
iv. 16 ga, 1 ½ in 

 
20) Fine Needle Aspiration Biopsy Service: 

a. Needs the following sizes of non-safety needles in order to properly 
approach discrete lesions and perform the necessary excursions: 

i. 23ga, 25ga, 1 in. 
ii. 20ga, 23ga, 25ga, 1 ½ in 

 
21) PDC Sports Medicine and Orthopedics Clinic: 

a. Needs 16 and 19 ga non-safety (Sports Med) and 18 ga non-safety 
(Orthopeds) to aspirate joints.  Joint fluid is too thick to aspirate through 
the small gauges (no large safety needles). 

 
 

22)Duke Urgent Care: 
      a.   Needs 27ga 1 ¼ ga needle to perform digital blocks.  Safety sheath gets in 
way of    visualization when manipulating needle to reach several areas of the 
digits of the hand or toe. 
 

 
23) Duke Outpatient Clinic (Roxboro Rd): 

a. Needs non-safety needles in order to reach sites for the following 
procedures: 

25  1 1/2"   for Ankle & Wrist Aspirations. 
21   2"        for Hip Steroid Injections.  
18 1 ½”      for hip injections  

 
24) Oral Surgery : 

a. Requests the following non-safety needle for use in the mouth (using a 
recapping device, “The Protector - Needle Sheath Prop Disposable one-
handed recapper", around the cap because the needle is used multiple times 
on the same patient). 
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27ga, short 

 
 

 
 5.  Evaluations: 
 

a. In 2001, safer phlebotomy needles (“Eclipse”) and the blood transfer devices 
were evaluated by the phlebotomy team and frontline employees in other high 
use areas of the hospitals (ED, clinic labs, Mother-Baby Unit, Dialysis). In 
addition, the “Pronto” quick-release, reusable vacutainer holder was trialed by 
the phlebotomy team and approved for use on phlebotomy trays or in 
phlebotomy work stations where the discarding of holders with every needle 
generates an unmanageable medical waste burden.  The “Pronto” holder usage 
was discontinued in 2002 based on a letter of interpretation from the NC OSHA 
office. Employees are to use the new disposable holders and discard with every 
needle used. 

 
b. A committee was established in summer, 2001, to coordinate evaluations of safer 

hypodermic needles for use throughout the Duke Health System.  The Committee 
consisted of the Safety Device Steering Committee, with additional representation 
from the Private Diagnostic Clinics (PDC), Duke University Affiliated Practices 
(DUAP), Durham Regional Hospital, Raleigh Community Hospital, Duke 
Hospital Pediatrics, ED, and Anesthesiology.  The Safety Hypodermic Needle 
Committee screened safer products and narrowed trials to 3 manufacturers:  Sims 
Portex, BD, and Kendall.  Clinical trials were conducted in the high use areas:  
Duke PDCs (Allergy, Infectious Disease, Travel), Pediatrics, Emergency 
Department, Durham Regional Hospital, Raleigh Community Hospital, and the 
DUAP clinics.  Evaluations were conducted by non-managerial employees 
responsible for direct patient care.  Based on evaluations, the Duke Product 
Standardization Committee approved the implementation of the BD “Eclipse” in 
Duke Hospital and PDCs.  The “Eclipse” was also the preferred product at 
Raleigh Community Hospital.  The Sims Portex was the preferred product and 
was implemented at Durham Regional Hospital and the Duke University 
Associated Practices (DUAPs) in December, 2002. 

 
c. A safety syringe (“Vital Signs”) that met the clinical criteria set forth by Dr. John 

Toffaletti, Director of the Blood Gas Lab, was evaluated by the Pulmonary 
Function Team.  The safety syringe was accepted for procurement by the Product 
Standardization Committee in February, 2002, and has been implemented. 

 
d. Based on data that indicated a slower than anticipated decline in exposures and 

comments from employees, a new push-button winged steel needle (butterfly) 
was trialed in 2003 in phlebotomy and pediatrics.  Based on favorable evaluations 
by users, the new device was implemented in December, 2003. 
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e. The IV team evaluated a new adhesive system to secure IV catheters (“Statlock”) 
in November, 2004.  They tested it on PICCs  but felt it did not secure the line 
appropriately.  Therefore, the hospital will continue with the Arrow stapling 
device to secure catheters, except in areas where patients complain about the pain 
of removal of the staple (Cardio-Thoracic and SICU).  In those situations, the 
suture needle is used to suture in the catheter. 

 
f. Other safety devices implemented throughout the hospital have been evaluated 

by employees in individual departments for devices meeting specific needs, such 
as the Safety hemodialysis fistula set, or the Inviromedical Retractable Needle for 
use in Eye Surgery. 

 
 
5. Needles must not be recapped, purposely bent or broken, removed from 
disposable syringes, or otherwise manipulated by hand.  Exceptions (such as when 
needles must be recapped for sterility, i.e., re-use of needle on the same patient) for 
specific procedures must be approved by the Biological Safety Division.  Any approved 
recapping procedures must be done either by using a recapping device or a one-handed 
scoop method for recapping.  
 
6. Specimens with attached needles must not be transported to the laboratories.  
Exceptions for the need to process such specimens must be approved by the Clinical 
Laboratories, and the mode for safe transport of these exceptions (i.e., in puncture-
resistant containers) must be approved by the Biological Safety Division of OESO. 
 
7. Broken, contaminated glassware must not be handled directly with hands, but 
must be cleaned up by mechanical devices such as brush and dustpan or forceps. 
 
8. After use, disposable syringes and needles, scalpel blades, scissors, slides, any 
activated or unactivated safety devices, and other sharp items must be placed in puncture-
resistant containers for disposal.  
 
9. The puncture-resistant containers must be located as close as practical to areas 
where disposable needles or sharps are used.  The needle disposal containers are to be 
replaced before they become full. 
 
10. Leak proof, puncture-resistant containers must be used to transport reusable 
sharps to the reprocessing area.  
  
 
b. Hand/Skin Washing 
 

1. Hands and other skin surfaces must be washed as soon as feasible 
if they become contaminated with blood or body fluids.  
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2. Hands must be washed as soon as feasible after gloves are 
removed, and when leaving the work area. 

 
c. Standard Safe Work Practices 
 

1. Eating, drinking, smoking, applying cosmetics, and handling 
contact lenses are prohibited in work areas where there is reasonable 
likelihood of occupational exposure to blood or body fluids, or where blood 
or body fluid specimens are handled. 

 
2. Food and drink shall not be stored in work areas where blood or 
body fluids are present. 
 
3. Procedures involving blood or body fluids are to be performed in a 
manner to minimize splashing, spraying, spattering, and droplet generation. 
 
4. Mouth pipetting is prohibited. 
 

 d.   Laundry 
 

1. Soiled linen or reusable protective clothing must be handled as 
little as possible. 
 
2. All used laundry should be considered potentially infectious and 
should be placed in the standard laundry bags which have been chemically 
treated to minimize fluid leakage. 
 
3.  If linen is soaked with blood or body fluids and  is likely to leak through 

a single bag, "double-bags" are to be used. 
 

 4.   Laundry to be processed via an outside contractor must be placed in a 
labeled laundry bag for transport. 

 
e. Environmental Controls 
 

1. Clinical Laboratory Containment: 
 

a.   The processing and handling of clinical specimens shall be done in 
accordance with biosafety level-2 (BSL-2) containment guidelines 
[http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s3.htm].  BSL-2 work 
practices are consistent with the concept of Universal/Standard 
Precautions.  
b.     Facility requirements include, but are not limited to, handwashing 
sinks, impervious benchtops, no carpets or rugs, and a readily available 
eyewash station. 
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2.    Laboratory specimens must be collected in leak-proof containers and 
placed in a sealable secondary container (i.e., ziplock bag) for transport.  
Requisition slips should be attached to the outside of the secondary 
container. 
 
3.    Work areas must be maintained in a clean and sanitary condition.  
Work surfaces must be decontaminated with an appropriate disinfectant 
after completion of procedures or as soon as feasible when contaminated 
with blood or body fluids, and after the work shift.  
 
4.    Blood or body fluid spills must be decontaminated as soon as feasible.  
Spills should be soaked up with absorbent material (i.e., paper towels), and 
disinfected with an EPA-approved "hospital tuberculocidal" or 
“mycobacteriocidal” disinfectant or a freshly-prepared diluted bleach 
solution (1:10 or 1:100 bleach:water).  Alternatively, the Environmental 
Services “Virex” has been approved by Infection Control as suitable for 
human blood/body fluid spills (HIV-and HBV-cidal). 
 
5.    Protective coverings, such as imperviously-backed absorbent paper, 
used to cover surfaces must be removed as soon as feasible when overtly 
contaminated with blood or body fluids. 
 
6.    Disposable, contaminated items (dressings, disposable gloves, gauze, 
etc.) should be placed in a sturdy, leak-proof plastic bag and tightly closed 
for transport. Double bagging may be necessary if hard edges might 
perforate a single bag. 
 
7.    Bulk blood or body fluids contained in pleurevacs, blood bags, suction 
liners, materials dripping or saturated with blood, etc. (large volumes) are 
regulated medical waste and must be placed in "biohazard" boxes lined with 
plastic bags for proper disposal. Other medical waste is handled 
according to the Medical Center Medical Waste Policy. 
 
8.     Contaminated, reusable equipment must be either decontaminated on-
site or covered (i.e., placed in a plastic bag ) and labeled with a biohazard 
warning sign to prevent exposures during transport. 
 
9.     Biohazard warning signs must be affixed to containers of regulated 
medical waste, refrigerators and freezers containing blood or other PIM; 
and other containers or bags used to store or transport contaminated 
materials, needles and sharps. 

 
2. Barrier Precautions (Personal Protective Equipment) 

 
All health-care workers must routinely use appropriate barrier precautions to prevent 
skin and mucous membrane exposure when contact with any blood or other body 
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fluids is anticipated.  Each department must assess the exposure potential from 
procedures performed by their employees and identify all procedures which 
necessitate routine use of personal protective equipment because of a probability of 
exposure.  In addition, each employee should critically review their work 
responsibilities to make informed decisions regarding the appropriate use of personal 
protective equipment.  

 
a. Gloves must be worn for touching blood or body fluids, mucous 
membranes, or non-intact skin of all patients, for handling items or surfaces 
soiled with blood and body fluids, and for performing venipuncture and other 
vascular access procedures. 
 
b. Masks and protective eyewear or face shields must be worn to prevent 
exposure of mucous membranes of the mouth, nose, and eyes during procedures 
that are likely to generate splashes or splatters of blood or other body fluids. 
 
c. Appropriate protective gowns or aprons must be worn during procedures 
that are likely to generate splashes of blood or other body fluids. For 
procedures during which you anticipate your clothing will be soaked, fluid 
resistant aprons or gowns must be worn. 
 
d. Surgical Caps or hoods, shoe covers or boots must be worn in instances 
where gross contamination with blood/body fluids is reasonably anticipated (i.e. 
autopsy, surgery). 
 
e. Resuscitation bags or other ventilation devices should be available in areas 
where resuscitation is predictable, in order to minimize the need for emergency 
mouth-to-mouth resuscitation. 

 
3. Hepatitis B Vaccination 

 
Employees with occupational exposures to blood or body fluids must be offered and 
should be encouraged to participate in the free hepatitis B vaccination program.  
 
C. Exposures 
 
All blood or body fluid exposures via needlesticks, punctures, or broken skin or mucous 
membrane contact must be reported as soon as possible to Employee Occupational Health 
and Wellness (EOHW) in Duke South Hospital or the Volunteer Reporting System on-
line, and by calling the Exposure Hotline at 115 (Duke phone system) or 684-8115 (off-
site service) for appropriate post-exposure follow-up. 
 
D. Assistance 
 
Additional information regarding Universal Precautions and the Duke Hospital Exposure 
Control Plan may be found in the Infection Control Manual and the Medical Center 
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Safety Manual. The Biological Safety Division of OESO should also be contacted 
at 684-8822 for assistance in implementing procedures or to provide training for health-
care workers in Universal Precautions and the Bloodborne Pathogens Exposure Control 
Plan. 
 
Date Revised:  2/10/03, 12/09/04, 02/15/05, 02/06, 03/07 
6/97, 8/98, 8/99 
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Appendix D 
 
(HIV and HCV Research Laboratories Policy) 
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HIV  RESEARCH LABORATORIES – SORF Building  
 
 
A. Research laboratories engaged in the culturing or concentration of human 
immunodeficiency virus (HIV) or hepatitis B virus (HBV) must comply with all 
requirements outlined in the Duke University Bloodborne Pathogens Exposure Control 
Plan (ECP). 
 
B. A biosafety manual and Standard Operating Procedures (SOP) must be prepared 
to address the additional requirements that follow.  This manual must be periodically 
reviewed and updated at least annually.  Personnel working in the laboratory must read 
the biosafety manual and SOPs and must follow the outlined practices and procedures.  
 

1. Standard Microbiological Practices 
 

a. Eating, drinking, smoking, storing food, and applying cosmetics are not 
permitted in the work area. 
 
b. Mouth pipetting is prohibited. 
 
c. Persons must wash their hands after handling infectious materials and 
animals and when they leave the laboratory. 
 
d. All procedures must be performed in a biological safety cabinet to 
minimize the exposure to aerosols. 
 
e. Work surfaces must be decontaminated at least once a day and after any 
spill of infectious material. 
 
f. All infectious liquid or solid wastes must be decontaminated before 
disposal. 
 

 
2. Special Practices 

 
a. Access to the work area must be limited to authorized persons.  
Procedures for authorizing admittance to the work area must be described in a 
written document, and only persons who meet the following criteria shall be 
allowed to enter the work areas or animal rooms: 

 
i.  Individuals must be advised of the potential biohazard, 
 
ii. Individuals must meet specific entry requirements, i.e. 
immunization, or alternatively they must sign a waiver indicating that 
they have been informed of the potential hazards. 
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iii. Individuals must comply with all entry and exit procedures. 
 

b. Signs incorporating the universal biohazard sign must be posted on all 
access doors and must contain the following information: 

 
i.  Name of the infectious agent 
 
ii. Special requirements for entering the area 
 
iii.     Name, telephone number of the laboratory director or other 
responsible person. 

 
c. Laboratory doors must be kept closed when experiments involving HIV or 
HBV potentially infected materials are in progress. 

 
d. Laboratory coats, gowns, or other appropriate protective clothing must be 
used in the work area and animal rooms. Protective clothing must not be worn 
outside of the work area and must be decontaminated before laundering or 
disposal. 

 
e. Gloves must be worn when working with infectious materials and when 
handling infected animals.  

 
f. All activities involving infectious materials that pose a threat of exposure 
to droplet, spills, or aerosols must be conducted in biological safety cabinets or 
other physical-containment devices, such as centrifuge safety cups and sealed 
centrifuge rotors.  

 
g. The following shall apply to hypodermic needles, syringes, and other 
sharps: 

 
i.   glass pipettes are not permitted in the laboratory and use of other 
sharps and glassware should be avoided whenever possible, 

 
ii. extreme caution must be used when handling needles and syringes, 

  
iii.     needles shall be used only for parenteral injection and aspiration of 
fluids from laboratory animals and diaphragm bottles, 

 
iv. only needle-locking syringes or disposable syringe-needle units 
shall be used for the injection or aspiration of potentially infectious 
materials, 

 
v.  needles must not be bent, sheared, replaced in the sheath or guard, 
or removed from the syringe following use, 
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vi. the needle and syringe must be promptly placed in a puncture-
resistant container and autoclaved or decontaminated before reuse or 
disposal. 

 
h. Vacuum lines must be protected with high efficiency particulate air 
(HEPA) filters or filters of equal or superior efficiency and with traps containing 
liquid disinfectant traps. Filters must be checked routinely and maintained or 
replaced as necessary. 

 
i. All spills shall be immediately contained and cleaned up by appropriate 
professional staff or others properly trained and equipped to work with 
concentrated infectious materials. 

 
j. All spills or accidents that result in an exposure to personnel must be 
immediately reported to the laboratory director and Employee Occupational 
Health Services by calling the Exposure Hotline at 115 (Duke phone system) or 
684-8115 (off-site) for appropriate follow-up. 

 
k. Equipment which may become contaminated with blood or other 
potentially infectious material must be examined prior to servicing or shipping 
and must be decontaminated as necessary. 

 
l. Contaminated materials that are to be decontaminated at a site away from 
the laboratory must be placed in a durable, leak-proof, labeled or color-coded 
container which is closed and disinfected on the outside surface before being 
removed from the work area. 
 
m. All waste from work areas and animal rooms must be either incinerated or 
autoclaved before disposal. 

 
 

3. Containment Equipment 
 

a. Biological safety cabinets shall be certified when installed, whenever they 
are moved, and at least annually. 

 
4. Laboratory Facilities 

 
a. The work areas must be separated from areas that are open to unrestricted 
traffic flow within the building. Passage through two sets of doors is the 
basic requirement for entry into the work area from access corridors or other 
contiguous areas.  

 
b. Access doors to the work area or containment module must be self-
closing. 
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c. Each laboratory shall contain a facility for hand washing and an eye wash 
unit  which is readily available within the work area. The sink at the work 
area exit shall be foot, elbow, or automatically operated. 
 
d. An autoclave for decontamination of regulated waste must be available 
within or as near as possible to the work area. 

 
e. The surfaces of doors, walls, floors and ceilings in the work area must be 
water resistant so that they can be easily cleaned. Penetrations in these surfaces 
must be sealed or capable of being sealed to facilitate decontamination. 

 
f. A ducted exhaust-air ventilation system must be provided. This system 
must create directional airflow that draws air into the work area through the door 
(i.e., negative pressure).  The exhaust air must not be recirculated to any other 
area of the building, must be discharged to the outside, and must be dispersed 
away from occupied areas and air intakes.  The proper direction of the airflow 
must be verified. 

 
C. Training Requirements 
 

1. Employees in HIV and HBV Research Laboratories shall participate in the 
training  program outlined in Appendix F of the ECP (or equivalent). 
 
2. In addition, employees in HIV and HBV Research Laboratories shall meet the 
following requirements: 

 
a. Demonstrate proficiency in standard microbiological practices and 
techniques and in the practices and operations specific to the facility before 
being allowed to work with HIV or HBV. 
 
b. Possess experience in the handling of human pathogens or tissue cultures 
before working with HIV or HBV. 

 
OR 

 
c. The supervisor must provide a training program to employees who have 
no prior experience in handling human pathogens.  Initial work activities must 
not include the handling of infectious agents.  The supervisor must assure that 
employees participate in work activities involving infectious agents only after 
proficiency has been demonstrated. 

 
D.  Medical Surveillance 
 

1. All employees must be included in the specialized medical surveillance protocol 
administered by the Employee Occupational Health and Wellness.  
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Standard Operating Procedure for the HCV Research Laboratory 
Dr. Ravi Jhaveri 

December 1, 2006 
 

 
Scope of work: Isolation of Hepatitis C virus in the form of whole virions or genetic 
material (RNA) from human specimens (blood, serum, tissues, etc.) 
 
A.  Governing SOPs: 
 1.  Research laboratories involved in the culturing or concentration of hepatitis C 
virus (HCV) must comply with all requirements outlined in the Duke University 
Bloodborne Pathogens Exposure Control Plan (ECP). 
 
 2.  A biosafety manual and/or Standard Operating Procedures is prepared to 
address the additional requirements that follow.  This manual must be periodically 
reviewed and updated at least annually.  Personnel working in the laboratory must read 
the biosafety manual/SOP and must follow the outlined practices and procedures.  
 

3.  Other applicable SOPs include the Duke Human Vaccine Institute (DHVI) 
human specimen SOP and the DHVI general lab SOP.  Personnel working in the 
laboratory must also read and comply with these standards as long as they are working in 
a DHVI laboratory. 
 
B. Precautions for HCV work: 
 

1.  Facility:   
a.   The majority of the work will take place in GSRB1, room 1064 which is a 
tissue culture room dedicated for virus work (adenovirus previously), and is 
classified as BSL2.  Standard (Universal) Precautions will be followed in the 
clinical specimen lab (GSRB1). The HCV gradient experiments (concentrated 
virus) will occur in Feng Gao’s laboratory in the BSL3 suite of RP3.  
b.   Both labs have a secure corridor, and secure laboratory access. The viral 
concentration work will be done in the BSL3 suite, which requires passage 
through 2 closed doors. 
c.   Each laboratory contains a facility for hand washing and an eye wash unit 
which is readily available within the work area.   
d.   An autoclave for decontamination of regulated waste is available within or as 
near as possible to the work area. 
e.   The surfaces of doors, walls, and floors in the work area are water resistant so 
that they can be easily cleaned.  
f.   An exhaust-air ventilation system is provided that creates directional airflow 
that draws air into the work area through the entry area.  The exhaust air is not 
recirculated to any other area of the building, is discharged to the outside, and 
dispersed away from occupied areas and air intakes.  The proper direction of the 
airflow is verified in the BSL3 lab. 
 



 

VI.1-45 

 
2.  Practices:  

a.   Access to the work area is limited to authorized persons.  
i.   Individuals who enter the laboratory must be advised of the 
potential biohazard, 
 
ii. Entry requirements for the RP3 BSL3 lab include: 

a. Seamless front gown, gloves at entry 
Eye, nose, mouth protection at entry 
Hepatitis B immunization is required for entry  
Respirator NOT required 

 
iii. Individuals leaving the lab will remove all personal protective 
equipment (PPE) and wash their hands. 

 
b.   Signs incorporating the universal biohazard sign are posted on all access 
doors and must contain the following information: 

 
i. The Biosafety Level (BSL2 for GSRB lab, BSL3 for the RP3 lab) 
ii. Name of the infectious agent (HCV) 
iii. Special requirements for entering the area (see (a)(ii) above) 
iv. Name, telephone number of the laboratory director or other 

responsible person. 
 

c. Laboratory doors must be kept closed when experiments involving HCV 
or potentially infected materials are in progress. 

 
d. Laboratory coats, gowns, or other appropriate protective clothing are worn 
in the work area.  Protective clothing is not worn outside of the work area and 
must be decontaminated before laundering or disposal in the BSL3 suite. 

 
e. Gloves are worn when working with infectious materials.  

 
f. All activities involving infectious materials that pose a threat of exposure 
to droplet, spills, or aerosols are conducted in certified biological safety cabinets 
or other physical-containment devices, such as centrifuge safety cups and sealed 
centrifuge rotors.  Any open container work in the BSL3 suite is reviewed with 
the Biological Safety Office for a risk assessment and appropriate precautions 
are determined; as an example, when the equipment is too large to contain in the 
BSC. 

 
g. The following shall apply to hypodermic needles, syringes, and other 
sharps in both the BSL2 and BSL3 labs: 

 
i.   glass pipettes are not permitted in the laboratory and use of other sharps 
and glassware should be avoided whenever possible, 
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ii.  extreme caution is used when handling needles and syringes, 

  
iii.  needles are used only for parenteral injection and aspiration of fluids 
from laboratory animals and diaphragm bottles, 

 
iv.  only needle-locking syringes or disposable syringe-needle units shall be 
used for the injection or aspiration of potentially infectious materials. Safer 
needle devices such as the shielded hypodermic needle are evaluated and 
used when possible. 

 
v.  needles must not be bent, sheared, recapped, or removed from the 
syringe following use, 

 
vi.  the needle and syringe must be promptly placed in a puncture-resistant 
container located in the immediate work area and autoclaved before 
disposal. 

 
h. Vacuum lines in the BSL3 lab must be protected with high efficiency 
particulate air (HEPA) filters or filters of equal or superior efficiency and with 
traps containing liquid disinfectant. Filters must be checked routinely and 
maintained or replaced as necessary. 

 
3.  Decontamination, Spills, and Waste Disposal: 

 
a.   The Biosafety cabinet will be decontaminated with 70% ethanol routinely 
after every   use.   
b.   All spills shall be immediately contained and cleaned up by appropriate 
professional staff or others properly trained and equipped to work with 
concentrated infectious materials.  Spills of human blood or body fluids may be 
cleaned up with soap and water, then 10% bleach; spills of concentrated virus 
material will be decontaminated following the BSL3 spill procedure located in the 
Emergency Response Guide in the laboratory (soaking first with bleach), cleaned, 
then final decontamination with fresh bleach solution.  In BSCs, the final step will 
involve a wipe down with 70% ethanol to prevent corrosion of the cabinet 
surface. 
 c.   Equipment which may become contaminated with blood or other potentially 
infectious material must be examined prior to servicing or shipping and is 
decontaminated prior to removal using 70% ethanol spray and wiped down if 
there is no contamination.  If contaminated, the equipment is disinfected with 
10% bleach initially, followed by 70% ethanol, or per manufacturer’s instructions. 
 d.   Contaminated materials that are to be decontaminated at a site away from the            
laboratory, must be placed in a durable, leak-proof, labeled or color-coded 
container which is closed and disinfected on the outside surface before being 
removed from the work area. 
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 e.   All contaminated waste from work areas must be placed in double layer 
biohazard bags and autoclaved before disposal. 

             f.   Non-contaminated materials may enter and leave (books, manuals, etc.), 
 g.   In the BSL3 lab, housekeeping access is only permitted when the lab has 
been decontaminated AND all activities are stopped. As an example, this will 
occur prior to floor-stripping. 

 
 

4. Transport: 
    

All hazardous materials are secured for transport from lab to lab in a 
leakproof, breakproof container.  The outside of the transport container is 
sprayed with an effective germicide prior to transport.  
 
5. Exposure Follow-up: 

 
In the event of a needlestick or splash exposure to a mucous membrane 

surface, the employee should immediately cease working, contain the exposure 
to others by following the spill protocols listed above and immediately notify 
their supervisor and EOHW by calling the Exposure Hotline (115).  The EOHW 
HCV exposure protocol will be followed which includes baseline HCV 
serologies, liver enzyme testing, and follow-up testing and PCR, based on HCV 
PCR results of the source material. 

 
6. Training: 

 
a. All employees in the HCV laboratory will in the annual Duke University 

Bloodborne Pathogens and the Duke University Laboratory Safety Training 
Program. 

b. In addition, all employees in the BSL3 HCV laboratory will demonstrate 
proficiency in standard microbiological practices and techniques and in the 
practices and operations specific to the facility before being allowed to work 
with HIV or HBV by: 

 
 1). Possess experience in the handling of human pathogens or tissue 
cultures before working with HIV or HBV. 

OR 
 2). The supervisor must provide a training program to employees who 
have no prior experience in handling human pathogens.  Initial work activities 
must not include the handling of infectious agents.  The supervisor must assure 
that employees participate in work activities involving infectious agents only 
after proficiency has been demonstrated. 

 
7. Specific Precautions for HCV gradient centrifugation experiments: 
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All HCV serum samples will be centrifuged in sealed, leakproof centrifuge 
plastic tubes.  All open handling will take place only in the Biosafety cabinet.  
After the HCV serum samples are fractionated using the gradient, each fraction 
will be extracted from the tube and aliquoted to fresh sealed, leakproof cryovials.  
The fractions will be isolated using needle puncture of the centrifuge tube.  
(please see discussion of sharps handling).  This step will be performed using a 
metal hard backed surface to protect the investigator.  All of the fractionation will 
take place in the Biosafety cabinet within the BSL3 lab and the samples will be 
transported to the BSL2 lab (in compliance with the transport precautions) where 
they will be stored in a separate locked plastic container at -80 C until they are 
ready to be picked up by our collaborators within the Duke Liver Center.  *No 
open specimen handling will take place in the BSL2 lab*. 
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Appendix E 
 
(Post Exposure Evaluation and Follow-Up Procedures) 
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HEPATITIS B VACCINATION 
 
Employees who fall under this standard are required by the institution to have a 
placement health review at Employee Occupational Health and Wellness 
(EOHW).  At the time of the health review, the employee will be provided with 
pertinent information about the hepatitis B vaccine and it will be determined 
whether or not the employee falls under the exemptions for offering the vaccine.
 If the employee is not exempt the vaccine will be offered.  If the employee 
does not want to start the series at that time, he/she will be asked to read and 
sign the declination form and be given instructions that the vaccine will be 
available should he change his mind.  The hepatitis B vaccine is administered 
according to the Centers for Disease Control and Prevention (CDC) Guidelines 
(MMWR, vol 50, no. RR-11, June 29, 2001; available via internet at 
http://www.cdc.gov/mmwr/PDF/RR/RR5011.pdf ).  It is the employee's 
department that is responsible for making certain the employee goes through this 
process within 10 working days of initial assignment. 
 
POST BLOOD/BODY FLUID EXPOSURE EVALUATION AND FOLLOW-UP 
 
Exposure Definition 
Significant exposure includes contamination by blood or other body fluids or high 
titers of cell-associated or free virus via 1) percutaneous, e.g., needlestick; 2) 
permucosal, e.g., splash in eye or mouth; or 3) cutaneous exposure, e.g., 
nonintact skin, or involving large amounts of blood or prolonged contact with 
blood, especially when exposed skin is chapped, abraded,  or afflicted with 
dermatitis. 
 
Employee Exposure 
A 24-hour hotline number is available at 115 (Duke phone system) or 684-8115 
(off-site service) for immediate evaluation of exposures by EOHW staff.  The 
exposure will be reviewed.  Hepatitis B virus (HBV), hepatitis C (HCV), and 
human immunodeficiency virus (HIV) infection status of the source patient will be 
specifically investigated but the presence of other bloodborne diseases will be 
evaluated and appropriate protocols instituted, as needed.  Examples of these 
disease include malaria, syphilis, babesiosis, brucellosis, leptospirosis, arboviral 
infections, relapsing fever, Creutzfeld-Jakob disease, HTLV-1, and viral 
hemorrhagic fever. 
 
Information regarding all human blood or body fluid exposures is entered into the 
EOHW blood/body fluid exposure surveillance database (National Surveillance 
System for Hospital Healthcare Workers, otherwise known as NaSH).  
Information includes the type, brand, and purpose of device involved in the 
incident (if known), the location where the incident occurred, the occupation of 
the injured employee, an explanation of how the injury occurred, and the source 
material’s infectious status.  This data forms the basis for the Duke University 
Medical Center Sharps Injury Log. 
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                    Duke University Employee Occupational Health & Wellness 
                  BBF PROTOCOL: HEPATITIS B EXPOSURE PROTOCOL 
 
EXPOSURE DEFINITION 
Significant exposure includes blood or other body fluid contamination via 
percutaneous route, e.g., needlestick; mucosal contact, e.g., splashed in eye or 
mouth; or open skin area. 
 
EMPLOYEE EXPOSURE 
EOHW staff will review the exposure.  Other blood or body fluid exposure 
protocols will be instituted, as indicated. 
 
Check HBsAg status of patient source. 
 
l. Unvaccinated employee 

A. Source known HBsAg (+) 
1. Administer single dose of HBIG (0.06 ml/kg body weight 

within 24 hours, if possible). 
2. Start Hepatitis B Vaccine series. 
Note:  If exposure is >7 days, do not give HBIG; start Hepatitis B 
vaccine series if within reasonable proximity of exposure.  HBIG’s 
value >7 days post exposure is unclear. 

 
B. Source known, HBsAg (-) 

1. Start Hepatitis B vaccine series. 
 

C. Source known, HBsAg status undetermined 
1. High risk that source is HBsAg (+), e.g., patients with high risk 

of HBV carriage or patients with acute or chronic liver disease  
(serologically undiagnosed). 

a. Administer single dose of HBIG. 
b. Start Hepatitis B vaccine series. 

2. Low risk that source HBsAg (+) 
a. Start Hepatitis B vaccine series; categorized as 

“unknown source”. 
 

D. Source unknown 
1. Start Hepatitis B vaccine series; Categorized as “unknown 

source”. 
 

ll. Vaccinated employee 
A. Source known, HbsAg (+) 

1.  Employee completed all 3 doses. 
a. If known responder, no treatment. 
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b. If antibody response unknown, test employee and if 
adequate, no treatment 

 
c. If antibodies inadequate on testing or employee has 

previously not responded to vaccine, administer single 
dose of HBIG immediately; (no later than 7 days post 
exposure) and a booster dose of Hepatitis B Vaccine or 
HBIG x2 1 month apart if employee has failed to respond 
to at least 4 doses of HBV.¹ 

 
 

2. Employee completed 1 or 2 doses 
a. Administer single dose of HBIG immediately and 

continue on schedule with vaccine series. 
 

B. Source known, HBsAg (-) 
1. No testing or treatment. 

 
C. Source known, HBsAg status undetermined 

1. High risk that source is HBsAg(+) 
a. Employee has completed all 3 doses 

1) If known responder, no treatment. 
2) If antibody response unknown, test employee 

and if adequate, no treatment 
3) If antibodies inadequate on testing or 

employee has previously not responded to 
vaccine, administer single dose of HBIG 
immediately; (no later than 7 days post 
exposure) and a booster dose of Hepatitis B 
vaccine or HBIG x2 if employee has failed to 
respond to at least 4 doses of HBV.¹ 

b. Employee has received 1 or 2 doses of vaccine 
1) Administer single dose of HBIG immediately 

and continue on schedule with vaccine series. 
2. Low risk that source is HBsAg (+). 

a. If employee has completed series (3 doses), may 
request testing for HBsAb; otherwise no further 
testing or treatment; categorized as “unknown 
source”. 

 
D. Source unknown 

1.  If employee has completed series (3 doses), may request 
testing for HBsAb; otherwise no further testing or treatment; 
categorized as “unknown source”.         
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¹The option of giving one dose of HBIG and reinitiating the vaccine series is 
preferred for non-responders who have not completed a second 3 dose vaccine 
series.  For persons who previously completed a second vaccine series but failed 
to respond, 2 doses of HBIG are preferred. 
 
INFECTED EMPLOYEE 
The purpose of these guidelines is to address health care workers (HCWs) who 
have active infection with Hepatitis B virus, Hepatitis C Virus, and/or Human 
Immunodeficiency Virus (HIV) (see HIV and HCV Portocols). 
 
HCWs infected with HBV shall inform EOHW of their status. 
 
Those who come to the attention of EOHW will be assessed individually as to 
risk of transmission in patient care setting.  A confidential occupational 
assessment will be conducted by a committee made up of the chairperson of the 
HICC, the director of EOHW, and a member of the clinical faculty to be 
designated by the chief of the medical staff.  The function of the committee is to 
assure that no patient is exposed to undue risk from a HCW known to have 
tested positive for HBV.  Infected HCWs will be notified of their responsibility to 
report to the State Health Director via State law. 
 
Information concerning health status and work activities will be confidentially 
collected from appropriate resources and presented confidentially to the 
assessment committee.  Decisions of this committee on need for a change in 
work activities will be based on current clinical standards of care.  It is the 
function of the assessment committee to advise EOHW regarding a change in 
work activities.  Implementation of recommendations made by the committee will 
be administered through and according to policies of EOHW. 
 
HCWs with HBV infection will be reassessed periodically (based on health status 
and job risk) for their ability to safely continue their work activities. 
 
The work status of physician and non-physician HCWs will be communicated to 
the Chancellor for Health Affairs by the director of EOHW.  Information regarding 
specific cases will include recommendations for changes in the work status but 
will be strictly confidential.  Medical records are not shared with management. 
 
 
 
 
______________________________ 
George Jackson, MD 
EOHW Director 
Reviewed 12/06 
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Duke University Employee Occupational Health & Wellness 
          BBF PROTOCOL: HUMAN IMMUNODEFICIENCY VIRUS (HIV) 
 
 
EXPOSURE DEFINITION 
Significant occupational exposure includes contamination by blood or other body 
fluids or high titers of cell-associated or free virus via 1) percutaneous route, e.g., 
needlestick; 2) mucosal contact, e.g., splash in eye or mouth; or 3) cutaneous 
exposure, e.g., nonintact skin, or involving large amount of blood or prolonged 
contact with blood, especially when exposed skin is chapped, abraded, or 
afflicted with dermatitis. 
 
EMPLOYEE EXPOSURE 
Employee must inform EOHW of exposure.  Other BBF exposure protocols will 
be instituted, as indicated.  EOHW staff will review the type of exposure, 
employee status, patient source requesting HIV ab testing as necessary, make a 
decision on risk, and counsel the exposed employee offering the appropriate post 
exposure prophylaxis (PEP) based on CDC guidelines*.  Source patient will be 
informed of HIV AB testing by on site health care provider.  This includes 
research lab personnel who have exposures to high titers of cell-associated or 
free virus.  Other blood and body fluid (B/BF) exposure protocols will be 
instituted, as indicated. 
 

A. Patient Source is HIV infected, HIV ab neg but risk behaviors present**, or 
source is unknown 

1. Baseline encounter 
a. Evaluate type of exposure, employee status, patient source 
b. Counsel employee: risk of exposure, patient source 

information, offer PAS/EAP 
c. Offer/recommend PEP as appropriate. 

1) Brief medical history 
2)  Stat pregnancy test for fertile females 
3) OHS lll Panel (includeds LFTs, renal fn, lipids, glc, 

CBC with diff) 
4) Consent form for HIV PEP 

d. HIV ab 
2. 4-6 wks. OHS lll Panel 
3. 3 months post exposure HIV ab 
4. 6 month post exposure HIV ab 
5. 1 year post exposure for high risk exposure and/or co-infection with 

HCV: HIV ab 
Note: The 3 month follow-up activity is terminal for compliance purposes. 

B. Pt Source HIV ab negative with no known risk behaviors 
1. Baseline encounter 

a. No testing is advised but if the exposed employee requests 
testing, then HIV ab is offered 
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*Prophylactic medications may be altered based on source patient status. 
**Some risk behaviors include:  any STD (presumptive or documented) now or 
within recent years  (including HBV); IVDU: multiple sexual partners, bisexual, or 
sexual partners who have the previous risk factors; males who have sex with 
males; sexual abuse/possibility of sexual abuse; TB. 
 
The employee is counseled privately by EOHW staff on the results of all HIV 
testing. 
 
INFECTED EMPLOYEE 
The purpose of these guidelines is to address health care workers (HCW) who 
have active infection with Hepatitis B virus (HBV), Hepatitis C virus (HCV) and /or 
Human Immunodeficiency Virus (HIV) (see HBV and HCV Protocols). 
 
HCW’s infected with HIV shall inform EOHW of their status. 
 
Those who come to the attention of EOHW will be assessed individually as to 
risk of transmission in patient care setting.  A confidential occupational 
assessment will be conducted by a committee made up of the chairperson of the 
HICC, the director of EOHW, and a member of the clinical faculty to be 
designated by the chief of the medical staff.  The function of the committee is to 
assure that no patient is exposed to undue risk from a HCW known to have 
tested positive for HIV.  Infected HCWs will be notified of their responsibility to 
report to the State Health Director via State law. 
 
Information concerning health status and work activities will be confidentially 
collected from appropriate resources and presented confidentially to the 
assessment committee.  Decisions of this committee on need for a change in 
work activities will be based on current clinical standards of care.  It is the 
function of the assessment committee to advise EOHW regarding a change in 
work activities.  Implementation of recommendations made by the committee will 
be administered through and according to policies of EOHW. 
 
HCW’s with HIV infection will be reassessed periodically (based on health status 
and job risk) for their ability to safely continue their work activities. 
 
The work status of physician and non-physician HCW’s will be communicated to 
the Chancellor for Health Affairs by the director of EOHW.  Information regarding 
specific cases will include recommendations for changes in the work status but 
will be strictly confidential.  Medical records are not shared with management. 
 
__________________ 
George Jackson, MD 
EOHW Director       Reviewed 12/06 
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                    Duke University Employee Occupational Health & Wellness 
                                        BBF PROTOCOL:  HEPATITIS C 
 
EXPOSURE DEFINITION 
Significant occupational exposure includes blood or other body fluid 
contamination via percutaneous route, e.g., needlestick; mucosal contact, e.g., 
splash in eye or mouth; or cutaneous exposure, e.g., nointact skin. 
 
EMPLOYEE EXPOSURE 
EOHW staff will review the exposure.  Other blood or body fluid exposure 
protocols will be instituted, as indicated. 
 
Check HCV status of patient source. 
 
Patient source is anti-HCV reactive or has diagnosis of Hepatitis C: 
Baseline Hep C-AB drawn on all source patients.  Request PCR if Hep C-AB is 
positive. 

a. if HEP C-PCR is negative then: 
1. Baseline Hep C-Ab and liver enzymes 
2. 3 month Hep C-Ab and liver enzymes 
3. 6 month Hep C-Ab 

b. if Hep C-PCR is positive or not available then: 
1. Baseline Hep C-Ab and liver enzymes 
2. 2 month liver enzymes 
3. 3 month Hep C-PCR 
4. 6 month Hep C-Ab 

a. Unknown source exposure: 
1.  Baseline Hep C-Ab and liver enzymes 
2.  2 month liver enzymes 
3.  3 month Hep C-Ab 
4.  6 month Hep C-Ab 

 
Note: For Hep C the 3 month follow-up activity is terminal for compliance 
purposes. 
 
INFECTED EMPLOYEE*    

A. Employee infected from occupational exposure at Duke University. 
1. Evaluation by EOHW and referral for specialty medical treatment. 

 
B. Employee infected outside of Duke University 

1. Employees infected with HCV shall inform EOHW of their status. 
2. Periodic follow-up by EOHW based on risk of communicability. 

 
*A and B: 
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Those who come to the attention of EOHW will be assessed individually as to 
risk of transmission in patient care setting.  A confidential occupational  
assessment will be conducted by a committee made up of the chairperson of the 
HICC, the director EOHW, and a member of the clinical faculty to be designated 
by the chief of the medical staff.  The function of the committee is to assure that 
no patient is exposed to undue risk from a HCW known to be HCV infected. 
 
Information concerning health status and work activities will be confidentially 
collected from appropriate resources and presented confidentially to the 
assessment committee.  Decisions of this committee on any need for a change in 
work activities will be based on current clinical standards of care.  It is the 
function of the assessment committee to advise EOHW regarding a change in 
work activities.  Implementation of recommendations made by the committee will 
be administered through and according to policies of EOHW. 
 
The work status of physician and non-physician HCWs will be communicated to 
the Chancellor for Health Affairs by the director of EOHW.  Information regarding 
specific cases will include recommendations for changes in the work status but 
will be strictly confidential.  Medical records are not shared with management. 
 
 
 
 
 
 
 
________________________________ 
George Jackson, MD 
EOHW Director 
Reviewed 12/06 
 
 
 
Healthcare Professional’s Written Opinion 
The employee will be provided within 15 days of the completion of the evaluation 
a memo reflecting the EOHW recommendations for follow-up based on the 
testing of the source and risk of exposure. 
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BLOODBORNE PATHOGENS TRAINING PROGRAM  
 
Course Title:  OSHA Bloodborne Pathogens Standard  
 
 
 
Target Population:  All employees with routine, anticipated exposure to blood, body fluids, and other 
potentially infectious materials (PIM), i.e., exposure determination of 1-6. 
 
Course Medium:  A variety of courses are available to accomplish this training, including: 

1. Medical Center Orientation 
2. Allied Health Student Orientation 
3. Biological Safety for Housestaff  
4. Biological Safety via on-line training. OESO personnel are available via pager 

for questions during on-line training. 
5. Laboratory Safety  
6. Grand Rounds for Physicians 
7. Hospital Administration training 

 
OBJECTIVES:    
 
1.  Understand the modes of transmission of bloodborne pathogens, and the philosophy behind "Universal 
Precautions"; 
 
2.  Have a general understanding of the epidemiology and symptoms of bloodborne diseases; 
 
3.  Be familiar with the Duke University Exposure Control Plan and the means by which the employee can 
obtain a copy of the written plan: 
 
4.  Know the appropriate methods for recognizing tasks and other activities that may involve exposure to 
blood and other PIM; 
 
5.  Be familiar with the use and limitations of methods that will prevent or reduce exposure including 
appropriate engineering controls, work practices, and personal protective equipment; 
 
6.  Know the types, and proper use of personal protective equipment; 
 
7.  Know the basis for selection of personal protective equipment; 
 
8.  Be informed about hepatitis B vaccine, including information on its efficacy, safety, method of 
administration, the benefits of being vaccinated, and that the vaccine and vaccination will be offered free of 
charge; 
 
9.  Be informed of the appropriate actions to take and persons to contact in an emergency involving blood 
or other PIM; 
 
10.   Know the procedure to follow if an exposure incident occurs, including the method of reporting the 
incident and the medical follow-up that will be made available; 
 
11.  Be informed on the post-exposure evaluation and follow-up that the employer is required to provide for 
the employee following an exposure incident; 
 
12.  Know the signs and labels and/or color-coding required by the standard; 
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13.  Be familiar with waste management, laundry, and housekeeping practices specific for Duke University; 
 
14.  Understand his/her role and the University's role in the standard. 
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Preface 
 
The primary purpose of this document is to detail a Tuberculosis Control Plan for 
Duke University Health System (DUHS).  In addition, a selected number of 
appendices are included to provide more detail and quick access to supporting 
information for this Plan. 
 
This Plan was approved by the DUHS Infection Control Committee and Medical 
Center Safety Committee in July 1995, with revisions approved June 1996, July 
1997, July 1998, November 2000, December 2001, March 2003, February 2004, 
February 2005, February 2006 and March 2007. 
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I) INTRODUCTION 

This plan incorporates the concerns and responsibilities of the numerous 
disciplines and departments involved with the control and management of 
tuberculosis (TB) among patients, students, employees, and visitors at 
DUHS.  This plan is designed to enhance and promote good patient care 
while simultaneously preventing the transmission of TB to other patients, 
students, employees, and visitors. 
 
The very nature and essentials of patient care involve risk for the 
transmission of infectious diseases such as TB both to other patients and 
to health care workers.  It is the goal of this plan to lower this risk as much 
as is reasonably possible using well established principles of 
epidemiology, biological safety, infection control, and patient care. 
 

II) OVERVIEW OF INFECTION CONTROL MEASURES 
 

This plan is based on a hierarchy of tuberculosis control measures based 
upon recommendations and guidelines published by the Centers for 
Disease Control and Prevention (CDC), the Occupational Safety and 
Health Administration (OSHA), and applicable North Carolina State 
Administrative Codes.  At the top of this hierarchical list of control 
measures are early detection, isolation and treatment of persons with 
active tuberculosis as well as engineering controls such as room 
ventilation designed to reduce the risk of exposure to persons with 
infectious tuberculosis by reducing the concentration of aerosols of 
infectious bacilli. The lowest stratum level on the hierarchy of tuberculosis 
control is equipment such as a respirator mask.  Such equipment is useful 
in situations of known or suspected high risk as an adjunct measure to 
engineering controls and physical separation of infected patients. 
 

III) RISK ASSESSMENT 
 

A) Employee Occupational Health and Wellness (EOHW), the 
Biological Safety Division (Biological Safety) of the Occupational and 
Environmental Safety Office (OESO), and Infection Control will maintain 
records summarizing the results of all investigations of health care 
workers and patients with known or suspected exposure to 
Mycobacterium tuberculosis (M. tuberculosis). 

 
B) EOHW will provide reports to the Infection Control committee (ICC) 
every six months that include, along with appropriate demographic 
information, the number of hospital employees with known or suspected 
occupational exposure to TB, the number of health care workers (HCWs) 
who had a tuberculin skin test (TST) and their baseline status, the number 
of HCWs who converted their TST after a known or suspected exposure to 
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a patient with active tuberculosis, and the number of HCWs with 
suspected exposure who were lost to follow-up.  

 
C) EOHW will maintain records on all tuberculin skin tests done on 
new employees and tuberculin skin testing of current employees (including 
post-exposure tuberculin skin testing).  In a semi-annual written report to 
the ICC, EOHW will summarize, including appropriate demographic 
information, the following data: 

 
1) Current employees who had annual TST screening. 

 
2) Employees who have had a TST conversion. 

 
D) Biological Safety will summarize the following in a written report: 

 
1) Employees who have not complied with the annual or semi-annual 

requirement for a screening TST. 
 

2) The TST conversion incidence by job location and/or job description 
(whichever is more appropriate).  This information is provided to 
Biological Safety by EOHW and will be used for risk assessment. 

 
E) Infection Control and the Public Health Epidemiologist (PHE) in the 
Infectious Disease department (who serves as our liaison with the State 
Public Health system) will maintain a registry of all patients with 
documented infectious tuberculosis.  A report will be made regularly to the 
ICC providing information, including appropriate demographic information, 
concerning the following: 

 
1) Patients with microbiologically documented tuberculosis who were 

placed in isolation. 
 

2) Patients with suspected tuberculosis who were placed in isolation who 
did not ultimately have proven infection. 

 
3) The total number of days of isolation for: 

(a) Tuberculosis, and 
(b) Suspected tuberculosis 

 
4) Patients with microbiologically documented tuberculosis who did not 

get placed in isolation for a period of time. 
 

F) Biological Safety will assess the potential of each DUHS 
employee’s work responsibilities with particular reference to their 
likelihood for occupational exposure to TB.  Since DUHS encompasses 
multiple sites and types of services, specific areas or functional groups 
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within the setting have separate risk classifications.  Each employee will 
be assigned at least one of the following exposure determinations: 

 
0) No likely or anticipated exposure to M. tuberculosis. 
 
1) Work assignment for all or part of the employee’s scheduled work time 

in areas where there is a risk of exposure to TB aerosols (e.g., patient 
care areas).  New hires to these areas are evaluated by EOHW for 
infection with M. tuberculosis. 

 
2) Work assignment is in a high risk area and employee is an N95 

respirator user (See Appendix F). 
 

3) Work assignment is in a high risk area and employee is a PAPR 
respirator user (See Appendix F). 

 
4) Work assignment is in a high risk area and employee is evaluated 

annually by EOHW for infection with M. tuberculosis (See Appendix E). 
 

Biological Safety will analyze nosocomial tuberculosis exposures and 
potential nosocomial exposures, review the factors leading to such 
exposures, and make recommendations for preventing future exposures. 

 
IV) RESPONSIBILITIES 
 

A) Employees 
 

1) All employees with exposure determinations of 1 – 4 are expected to 
complete required educational in-service programs concerning 
tuberculosis control and comply with tuberculosis control policies 
outlined in this plan.  Employees with a designation of 2 or 3 must 
comply with the requirements of the DUHS Respiratory Protection 
Program Policy for TB (see Appendix F).   

 
2) Employees will report any incidents of possible exposure to 

tuberculosis to EOHW or Biological Safety. 
 

B) Department Managers 
 

All department managers will document each of their employees’ 
compliance with the DUHS tuberculosis policies and attendance at 
Infection Control and/or Biological Safety tuberculosis educational 
programs on their yearly performance evaluation. 
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C) Hospital Infection Control Committee (HICC) 

 
1) The HICC will at least annually review all tuberculosis control activities 

provided to the Committee by Infection Control, the PHE, Biological 
Safety, and EOHW.  Thereafter the HICC will report these finding to 
the Executive Committee of the Medical Staff. 

 
2) The Chairman of the HICC will review and then arbitrate any 

controversies or disagreements over proper isolation of individual 
patients with known or suspected tuberculosis.  The authority for this 
activity is outlined in the bylaws of the DUHS Medical Staff.  These 
bylaws specifically state the Chairman of the HICC has the 
responsibility and authority to mandate specific isolation should 
disagreement occur between treating DUHS physicians and personnel 
from Infection Control or the PHE. 

 
3) The Chairman of the HICC will be notified of any investigations of 

tuberculosis exposure of employees and students undertaken by 
Biological Safety and/or EOHW. 

 
4) The HICC and the Medical Center Safety Committee will review the TB 

Control Plan at least biannually. 
 

D) Infection Control and the PHE 
 

1) Assure compliance with DUHS policies as to the initiation and 
discontinuation of Special Respiratory Isolation and review and 
supervise the maintenance of Special Respiratory Isolation of all 
patients with known or suspected infectious tuberculosis at DUHS.  
(“Special Respiratory Isolation” is the term used at DUHS to describe 
“airborne precautions”, the term used by the CDC.  See Section VII of 
this document, “Management of Patients with Known or Suspected 
Tuberculosis” for details on the specific safety precautions to be used 
with Special Respiratory Isolation.)  On-call advice will be available 
24 hours a day 7 days a week by calling Infection Control (970-
9721) or the PHE (970-8853). 

 
2) Maintain a registry of all patients with infectious tuberculosis. 
 
3) Participate (in conjunction with the OESO and EOHW) in the 

orientation and continuing education of all new and current employees 
concerning tuberculosis control policies. 

 
4) In conjunction with OESO and EOHW review the tuberculosis control 

plan annually. 
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5) Assess the risk of transmission of tuberculosis to health care workers 

(HCWs) by periodically reviewing the records of all patients with 
infectious tuberculosis and reporting the following information to the 
HICC: 

 
(a) Patients with infectious tuberculosis who had delays in the 

institution of Special Respiratory Isolation and the duration of such 
delays. 

 
(b) Patients with infectious tuberculosis who had Special Respiratory 

Isolation discontinued prematurely. 
 

6) Report or assist in reporting all cases of known or suspected 
tuberculosis to the patient’s county of residence health department.  In 
turn, the health department will notify the NC Department of Health and 
Human Services.  (Appendix A) 

 
7) Notify Biological Safety of all patients placed in isolation for suspected 

or confirmed infectious tuberculosis, all positive AFB smears in 
patients with suspected infectious tuberculosis, and all M. tuberculosis 
positive cultures.   

 
E) Biological Safety/OESO 

 
1) OESO in conjunction with EOHW, the PHE, and Infection Control will 

assess the potential of each DUHS employee for occupational 
exposure to TB.  This assessment will include a review of each 
employee’s work responsibilities with particular reference to their 
likelihood for occupational exposure to TB.  (see III E) 

 
2) Educate all area supervisors of the requirement that this assessment 

be completed on all employees. 
 
3) Collate, organize and provide data on exposure determinations and 

provide department managers and supervisors with access to reports 
regarding employee compliance to the requirements associated with 
their assigned exposure determination.  Reports are also provided to 
EOHW, HICC, and the Safety Committee as needed.   
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4) Provide, document, and be responsible for any OSHA-required TB 
control training programs at Duke University and Duke University 
Health System.  This includes training at orientation and annual update 
training.  All HCWs with exposure determination ratings of 1 through 4 
shall receive annual education concerning tuberculosis control.  Those 
employees with exposure determinations of 2 or 3 will receive annual 
respirator training. 

 
5) Assure that appropriate ventilation or other engineering controls 

required by this plan are provided as needed (i.e., monitoring isolation 
room air pressure). 

 
6) Assure that appropriate respiratory protection is available on all units 

caring for a patient on Special Respiratory Isolation for TB. 
 
7) Identify potentially exposed employees and students and provide this 

list to EOHW for further evaluation. 
 

8) Manage and conduct annual reviews of the Respiratory Protection 
Program Policy for TB. 

 
F) Employee Occupational Health and Wellness (EOHW) 

 
1) New Employee Screening – New employees who will receive a 

medical placement health review will be evaluated for: 
 

(a) Prior TB history and any previous therapy for tuberculosis. 
 
(b) Prior TST placement (to include dates of the most recent negative 

or positive TST and any known prior TST conversion). 
 
(c) Prior preventative therapy for tuberculosis (if any) to include dates, 

types of treatment and results of prior chest radiographs. 
 

2) Follow-up and treatment of all HCWs with suspected tuberculosis 
(infection or disease): 

 
(a) CDC guidelines for the treatment of tuberculosis will be the basis 

for all therapeutic decisions after evaluation by an EOHW 
physician. 
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(b) Evaluation of all HCWs with suspected or known active tuberculosis 
is the responsibility of EOHW.  Such employees will be relieved 
from work until active disease is ruled out by appropriate medical 
and microbiological studies.  Grounds for removing any HCW from 
work may include by not limited to the development of signs or 
symptoms suggestive of active tuberculosis and/or radiographic 
changes consistent with active pulmonary tuberculosis.  All HCWs 
with confirmed active tuberculosis will be reported to DCPH to 
facilitate evaluation of the HCW’s family contract, especially 
children. 

 
3) Follow-up of all employees with potential exposures (see Section VI 

below). 
 
4) Periodic screening of employees (see Section V below). 

 
5) Implement the Respiratory Protection Program Policy for TB. 

 
G) Duke Student Health Service 

 
1) All Duke medical students and other allied health students will have a 

TST within 12 months prior to matriculation. 
 
2) All Duke medical students and other allied health students are required 

to have annual TST. 
 

3) All students who have a documented or suspected exposure to a 
patient with infectious tuberculosis will be evaluated at the Student 
Health Center using the same criteria as for Duke HCWs (see Section 
VI). 

 
4) Students have six weeks following notification of the need for post-

exposure tuberculin testing in which to record a current tuberculin test 
result with Duke Student Health.  A second test will be required 
approximately three months after exposure.  Noncompliant students 
will be restricted from clinical rotations. 

 
5) Students who perform patient care activities and travel to countries or 

areas within the U.S. designated by CDC/WHO as high hazard/high 
burden for TB must have a recorded tuberculin test result with Duke 
Student Health within a time frame of greater than three months and 
not more than six months after returning to Durham.  Noncompliant 
students will be restricted from clinical rotations. 
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6) Any student with active tuberculosis will be restricted from the 
classroom/patient care/campus study and living areas until treated and 
evaluated by the same criteria used to manage infected HCWs. 

 
H. The Clinical Microbiology Laboratory (CMB) (Appendix C) 

 
1) Specimens will be accepted for M. tuberculosis isolation, identification, 

and susceptibility testing in the CMB Laboratory, 108 CARL building.  
Routine AFB smears and cultures will be done weekdays.  The CMB 
Laboratory will report all positive M. tuberculosis test results to 
Infection Control or the PHE (see Appendix C) and forward all culture 
results to the NC Department of Health and Human Services, (Form 
DHHS 3005 [8/99]). 

 
2) CMB will provide an annual report to Biological Safety summarizing all 

isolates of M. tuberculosis and their susceptibilities. 
 
I. Anatomic Pathology 

 
1) The Department of Pathology (including Autopsy, Cytopathology and 

Surgical Pathology) will notify Infection Control or the PHE when 
specimens, tissues or organs are found on pathological examination to 
exhibit findings consistent with an infectious form of tuberculosis.  
These reports will be made by phone and in writing to Infection Control 
or to the PHE.  Whenever possible samples of these suspicious 
specimens will be sent to the Clinical Microbiology Laboratory for AFB 
culture to confirm disease and all for epidemiological investigations by 
Infection Control, the PHE, and the North Carolina public health 
system. 

 
2) The Autopsy Service will notify Infection Control or the PHE when 

thick-walled cavitary lesions of the lung containing caseous necrosis 
are found to communicate with an open bronchus or when a 
granulomatous laryngeal lesion of unknown etiology is encountered. 

   
3) The Pathology Department will notify Infection Control or the PHE 

when microscopic examination of any surgical or autopsy specimen 
discloses any form of tuberculosis. 

 
4) The Surgical Pathology Department will notify Infection Control or the 

PHE when they encounter any necrotizing caseous granulomatous 
lesion with or without a cavitary component which has findings 
consistent with an infectious form of tuberculosis.  All procedures that 
have the potential of producing aerosols on specimens from patients 
known to have active multi-drug resistant tuberculosis are to be 
performed within a certified biological safety cabinet using appropriate 
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biosafety precautions for the specific process/procedure in accordance 
with CDC/NIH guidelines. 

   
5) The Cytopathology Unit will notify Infection Control or the PHE of any 

AFB smear-positive results. 
 

J) Human Resources 
 

All contract workers for Duke Hospital will provide documentation of a TST 
within the past year. 
 

V) TUBERCULIN SKIN TESTING 
 

A) Tuberculin skin testing is used for new employee screening, for 
periodic employee surveillance (see Section XIII A), and after potential 
employee exposures to TB.  The test will be placed using the Mantoux 
method. 
 
B) A TST will be placed on all new employees who receive a medical 
placement health review unless they have one of the following conditions: 
 
1) History of a prior TST reaction 10 mm in diameter or greater.  The 

employee must provide documentation of a previous positive test or 
the employee will be tested again by EOHW.   

 
2) History of prior treatment for tuberculosis infection or disease. 
 
3) Allergy to TST reagents. 
 
4) Currently receiving anti-tuberculosis therapy. 
 
5) Documented negative test within the last 90 days. 
 
C) Employees will be questioned at the time of testing whether they 
have known or suspected immunosuppressive conditions (e.g., HIV 
infection, prior organ transplantation or recent or current chemotherapy); 
such individuals will be evaluated and counseled by an EOHW provider 
regarding their risk of TB. 
 
D) A standard TST will employ 5 units of tuberculin and will be read 
48-72 hours after placement by personnel from EOHW or other licensed 
HCWs (i.e., MD, RN, PA, or NP). 
 
E) Employees who are 55 years or older or have a history of BCG 
vaccine but no documentation of  a positive tuberculin status and who 
have not had a TST within the last year will be tested and if negative will 
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have a repeat test in 1-2 weeks.  Thereafter, such individuals will have 
routine tuberculin skin testing.   
 
F) All TST reactions meeting the following criteria will be classified as 
positive: 
 
1) Greater than or equal to 5 mm of induration if: 
    

(a) The employee is a close recent contact of a patient with infectious 
tuberculosis. 

 
(b) Their screening X-ray shows fibrotic changes thought to be 

consistent with old, healed tuberculosis infection. 
 

(c) The employee has known HIV infection. 
 

2) Greater than 10 mm induration if one or more of the following are 
present: 

 
(a) Other medical risk factors known to substantially increase the risk 

of tuberculosis disease once infection has occurred (see Appendix 
B). 

 
(b) The employee is a foreign-born person from a high prevalence 

country such as Asia, Africa, Latin America, or countries that were 
in the former Soviet Union. 

 
(c) The employee has had recent residence in a high prevalence area 

for tuberculosis (such as New York City). 
 

(d) The employee is from a medically underserved population. 
 

(e) Recent IV drug abuse has occurred or is suspected.  
 

(f) The employee has regular employment in a patient area or other 
high hazard area. 

 
3) Greater than 15 mm induration if: 
 

(a) The employee is not in category 1 or 2. 
 

G) Employees who are prior BCG vaccine recipients will be evaluated 
and tested in the same manner as other employees.  If their TST is 
positive, they will be evaluated by the same criteria used for other 
employees (i.e., their BCG status will not affect their evaluation or follow-
up). 
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H) Pregnancy is not a contraindication for tuberculin skin testing.  The 
same guidelines used for non-pregnant employees will be utilized to test 
and evaluate pregnant HCWs with two exceptions: 
 
1) Pregnant HCWs infected with M. tuberculosis will be informed of the 

possibility that infection can progress more rapidly during pregnancy. 
 
2) Pregnant HCWs who meet current guidelines for prophylactic therapy 

or treatment of active disease will be handled on an individual basis in 
conjunction with their primary physician.  [Note: both INH and Rifampin 
are considered safe for use in pregnancy in general, preventative 
therapy and treatment of active disease are considered safe and 
appropriate in pregnant women]. 

 
VI) EXPOSURE INVESTIGATION 

 
An exposure will be defined as contact with a patient with infectious 
tuberculosis in inadequate respiratory isolation. 
 
A) Infection Control or the PHE will notify OESO when a patient with 
infectious tuberculosis has been admitted in whom isolation was not 
immediately instituted.  It will be the responsibility of EOHW and OESO to 
follow up on possible employee exposures. 
 
B) Records of patients from whom M. tuberculosis is isolated will be 
reviewed to verify that proper infection control procedures were 
maintained.  OESO will notify Department Managers of all such 
exposures; Infection Control or the PHE will notify the physicians of 
exposed patients.  It will be the joint responsibility of OESO and 
Department Managers to prepare a list of exposed HCWs for subsequent 
follow-up and evaluation.  It will be the responsibility of individual 
physicians to notify exposed patients and arrange for their follow-up and 
evaluation. 
 
C) Post-exposure testing will focus on those staff that constitute a “first 
circle” of exposure such that the maximum number of staff tested in most 
cases will be less than 20.  Any conversions within this first group will 
result in testing of all those exposed.  In addition community conversion 
data on all cases will be aggressively pursued to assist with the decision 
on the depth of testing.  All exposed staff will be asked to define their 
estimated cumulative hours of exposure.  All such evaluations will include 
the documentation of the circumstances of the exposure, the level and 
duration of the exposure, the presence or absence of signs and/or 
symptoms of active tuberculosis in the source patient.  Those chosen for 
“first circle” testing will be those with the most exposure time. 
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D) HCWs to be evaluated will be notified and evaluated by EOHW.  All 
such evaluations will include the presence or absence of signs and/or 
symptoms of active tuberculosis in the exposed HCW, prior TST status of 
the HCW and the subsequent risk of tuberculosis infection and/or disease 
in the HCW.  Once notified, it is expected that the employee will have 
Tuberculin Skin testing.  Employees have three weeks post notification to 
respond or their department director or chairperson will be notified.  Any 
faculty or staff who have not had tuberculin test results recorded in EOHW 
within six weeks of the notification will be restricted from further work at 
DUHS. 

 
E) In the event of a known clinic exposure to tuberculosis Infection 
Control or the PHE will notify OESO who will, in turn, notify the 
Department Managers and Nurse Managers at the location the TB 
exposure was known to have occurred.  After consultation with 
department heads, supervisors, nurses, OESO will notify EOHW of 
exposed HCWs to be evaluated. 

 
F) In addition Infection Control or the PHE will notify OESO if 
exposure to tuberculosis is known to have occurred in employees of 
outside contractors.  OESO will notify EOHW who will notify all involved 
contractors of the exposure.  However, it will be the responsibility of these 
outside contractors to contact such exposed individuals and arrange for 
their appropriate evaluation and follow-up. 
 
G) Exposed HCWs and other individuals will have their TST status 
established following a significant exposure.  If the employee has not had 
a TST placed within the last three months prior to the exposure, a baseline 
TST will be placed at that time.  When such tests are negative, a follow-up 
TST should be repeated 10-14 weeks later. 

 
H) In all instances of nosocomial transmission of tuberculosis an 
attempt will be made to identify the source.  When a source patient is 
identified, drug susceptibility testing will be performed and the results of 
these studies will be shared with all physicians who evaluate and treat 
exposed or infected contacts. 
 
I) When an employee returns from providing patient care in an area 
that is high risk for TB the employee will undergo evaluation by EOHW 
when returning to work at DUHS. 
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VII) MANAGEMENT OF PATIENTS WITH KNOWN OR SUSPECTED 
TUBERCULOSIS 

 
A) Recognition of Patients with Potential Tuberculosis Infection 
 
1) Diagnosis of tuberculosis should be considered in any patient with 

unexplained prolonged cough or complaints such as hemoptysis, night 
sweats, weight loss, or fever in whom an alternate diagnosis has not 
been established or thought to be highly likely.  All patients with 
suspected tuberculosis should be placed in Special Respiratory 
Isolation in a designated isolation room by their primary health care 
givers until active infectious tuberculosis is excluded.  It is the 
responsibility of the physicians and nurses caring for individual patients 
with known or suspected tuberculosis to initiate isolation.  Questions 
concerning the medical or epidemiological rationale for continuing such 
isolation should be forwarded to Infection Control or the PHE. 

 
2) Appropriate diagnostic studies should be conducted on all patients with 

suspected tuberculosis.  These studies may include tuberculin skin 
testing; collection of sputum, smears, and cultures; and chest 
radiography.  In selected instances, bronchoscopy, the induction of 
sputum for microbiologic studies, nasogastric aspirations (for pediatric 
patients), and/or bone marrow biopsy may be undertaken. 

 
3) When patients with previously diagnosed tuberculosis are admitted to 

DUHS before there is microbiologic and/or clinical confirmation of cure, 
Special Respiratory Isolation must be utilized pending further 
assessment and evaluation of their infectiousness.  Questions 
concerning prior TB treatment at the patient’s county health 
department should be directed to Duke’s PHE at 668-4345 or 970-
8853. 

 
B) Inpatient Management of Patients 
 
1) All patients with known or suspected pulmonary or laryngeal 

tuberculosis (or open draining wounds or abscesses that contain M. 
tuberculosis) will be placed in Special Respiratory Isolation in an 
appropriately ventilated isolation room (described in detail in Section 
VIII A) and Infection Control or the PHE will be notified.  This isolation 
will include admission to a designated isolation room whenever 
possible (Appendix D) and the wearing of proper protective respiratory 
devices by all persons entering the patient’s room.  Proper protective 
respiratory devices are described in detail in Appendix F and include 
N95 respirator masks for those employees who are fit-tested by EOHW 
and Powered Air Purifying Respirators (PAPRs) for those who are not 
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fit-tested.  Bacterial/viral filters will be used in the inspiratory and 
expiratory tubing of intubated patients with known or suspected TB. 

 
2) Visitors are to wear N95 respirator masks while in the patient’s room.  

The patient’s primary nurse is responsible for providing the visitors with 
instructions on how to wear the N95 respirator masks and how to 
perform a user seal check before allowing the visitors to enter the 
patient’s room.   

 
3) If a designated isolation room is not available (i.e., all are being used 

for Special Respiratory Isolation), or if it would not be medically 
appropriate to place the patient on one of the designated units (i.e., an 
obstetric or pediatric patient) then the patient will be placed in the 
isolation room for the area they are in (these are the back-up isolation 
rooms listed in Appendix D that are located throughout the hospital).  
The remainder of the instructions in Section VII B 1 will be followed.   

 
4) If a TB isolation room (designated or back-up) is not available or if the 

patient is in an area that lacks isolation rooms (i.e., the Emergency 
Department or Radiology) then a portable high-efficiency particulate air 
filter (HEPA) will be placed in the patient room (refer to Section IX) and 
the remainder of the instructions in Section VII B 1 will be followed.  
The portable HEPA should be turned on and off following the 
instructions on the instruction sheet accompanying the unit (if the 
instructions are missing follow this hyperlink to the document: Portable 
HEPA Operating Instructions).  For areas that do not have their own 
portable HEPAs, one can be ordered from the Equipment Distribution 
Department through DHIS or by calling the Service Response Center 
at 681-2727. 

 
5) Special Respiratory Isolation (SRI) is required for:  

 
(a) Patients presenting with signs and symptoms of TB, with particular 

importance placed on the presence of a persistent cough (see 
Appendix B).  In patients with normal immune systems the chest x-
ray is often the most valuable tool used to raise suspicion for TB.  
Persons with impaired immune systems often do not have chest x-
rays suggestive of TB even though they may have the disease.  
Also, patients that present with only one or two of these signs and 
symptoms of TB and belong to one of the groups that are at high-
risk for TB, then suspicion for active TB should be raised (see 
Appendix B). 

 
(b) Patients with sputum smears positive for AFB in whom an 

alternate diagnosis has not been established or strongly expected. 
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(c) Patients with confirmed active pulmonary or laryngeal tuberculosis 

who have sputum smears positive for AFB.  These patients are 
considered infectious and must be kept on Special Respiratory 
Isolation until: 

 They have three consecutive sputum smears collected at least 
eight hours apart which are negative, one of which should be an 
early morning specimen; and 

 They have been compliant on tuberculosis medications to which 
the organism is judged to be susceptible; and 

 There is evidence of clinical response to tuberculosis treatment. 
 

(d) SRI is required for any patient with active multi-drug resistant 
tuberculosis (MDR-TB). 

 
(e) A physician order is required to discontinue SRI, along with 

the appropriately documented rationale for the decision. 
 

6) Special Respiratory Isolation (SRI) is not required: 

(a) For patients with suspected or known active pulmonary or laryngeal 
tuberculosis who are initially sputum smear negative once they 
have been started on tuberculosis treatment. 

(b) For patients admitted with a diagnosis of “rule out tuberculosis” if 
that diagnosis is considered an unlikely but theoretically possible 
diagnosis (i.e., patients who are currently not coughing and who 
simultaneously do not have cavitary lung lesions suggestive of 
tuberculosis). 

 
7) Infection Control or the PHE must be notified when patients are placed 

on Special Respiratory Isolation for tuberculosis.  All such patients will 
be individually evaluated by personnel from Infection Control or the 
PHE to ensure the use of proper precautions.  Infection Control or the 
PHE will in turn notify OESO of the presence of an isolated patient.  
OESO will assure that appropriate respiratory protection is available 
and will monitor ventilation status daily. 

 
8) Special Respiratory Isolation may be initiated by attending physicians, 

consulting physicians, triage nurses, inpatient nurses, physician 
assistants, nurse practitioners, the PHE, or Infection Control personnel.  
(Isolation orders initiated by a physician’s assistant or nurse are valid 
for 24 hours, during which time a physician must co-sign the orders or 
write an order to discontinue isolation.)  In the event that a dispute 
occurs over the need for isolation, the Chairman of the HICC has the 
responsibility to review the circumstances and decide upon the need 
for isolation.  (Refer to Section IV C 2) 
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9) All patients placed in Special Respiratory Isolation will be instructed by 
the patient’s medical and nursing staff on the need to adhere to 
isolation policies and to cover their mouth and nose with tissues when 
coughing and sneezing.  Patients are to stay in their isolation rooms 
until tuberculosis has been ruled out.  (See Section C, below for the 
criteria required to discontinue isolation.)  The only time a patient may 
leave their room is if a diagnostic procedure must be performed 
outside of the isolation room and Infection Control or the PHE has 
approved the transport.  Patients who refuse to adhere to Special 
Respiratory Isolation will be reported to the Durham County Health 
Department.  (Appendix A)  Legal action may be taken to enforce 
appropriate Special Respiratory Isolation precautions when requested 
by the attending physician, the PHE, or Infection Control.  The DUHS 
Public Safety Office will assist local law enforcement as needed in 
enforcing court-ordered isolation.  

 
10) In the event that a patient with known or suspected tuberculosis must 

be transported to another area within the hospital for any reason, these 
patients must wear a surgical mask that covers the nose and mouth 
during the period of transport.  Persons who transport such patients do 
not need to wear respiratory protection outside the isolation room while 
the patient is wearing a mask.  In instances where diagnostic testing 
must be done outside the isolation room, efforts to schedule the 
procedure at a time when it can be performed rapidly and without 
prolonged waiting are encouraged.  In such instances, the receiving 
area will be notified that the patient requires Special Respiratory 
Isolation.  A procedure request form should indicate the need for 
Special Respiratory Isolation. 

 
C) Discontinuation of Isolation 
 
1) Special Respiratory Isolation (SRI) may be discontinued: 
 

(a)  In instances where an alternate diagnosis has not been 
established, tuberculosis is considered ruled out when the patient 
has three consecutive sputum smears collected at least eight hours 
apart which are negative.  It is highly recommended that one 
sputum specimen be collected in the early morning.  Early morning 
specimens have the highest yield of acid-fast bacteria (AFB). 

 
(b) For patients with suspected tuberculosis when an alternate 

diagnosis has been either confirmed or is thought highly probable 
by the attending physician, (e.g., patients with s past history of a 
fungal pulmonary disease, or patients with a known history of 
infection with nontuberculosis mycobacteria who may have 
presented with positive AFB smears). 
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(c) SRI may be discontinued for patients with soft tissue or open 

draining lesions when the wound is either no longer draining or the 
draining material no longer contains acid-fast material on at least 
three occasions (if the patient is concurrently on effective anti-
tuberculosis chemotherapy). 

 
2) Under special circumstances, Special Respiratory Isolation may be 

discontinued at the discretion of the Chairman of the ICC. 
 
D) Outpatient Management of Patients (Refer to Appendix G for  
Clinic Flowcharts) 
 
1) For all clinics: 

 
(a) Notify Infection Control or the PHE when patients are placed on 

Special Respiratory Isolation for known or suspected tuberculosis in 
the clinics.  Infection Control, the PHE, and Biological Safety will 
provide advice concerning the use of proper precautions and will 
ensure that confirmed employee exposures are evaluated. 

 
(b) If a patient with known or suspected infectious pulmonary or 

laryngeal tuberculosis (or open draining wounds or abscesses that 
contain or are suspected of containing M. tuberculosis) must be 
seen in an outpatient clinic and the visit cannot be rescheduled to a 
time when the patient is no longer considered infectious, the clinic 
should be notified prior to the patient’s arrival. 

 
(c)  The patient should be instructed to wear a surgical mask when 

entering the building where the clinic is located - and clinic staff 
should place the patient directly into the exam or procedure room 
and close the door – the patient should not spend any time in a 
waiting room with other patients or visitors.  These precautions 
should also be taken with coughing children with known or 
suspected tuberculosis.  If the patient can wear a surgical mask 
during their entire visit employees do not need to take respiratory 
precautions. 

 
(d) If the clinic is not equipped to handle TB patients (employees are 

not fit-tested and ventilation is not adequate) and the patient cannot 
wear a surgical mask during the entire visit, consider referring the 
patient to a clinic that is equipped to handle TB patients, an 
Emergency Department, or the health department in the patient’s 
county of residence. 
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(e) Patients are no longer considered infectious if they meet all three 
criteria that follow: 

 They have three consecutive sputum smears collected at least 
eight hours apart which are negative (with one specimen 
preferably an early morning specimen when the yield of AFB is 
greater. 

 They have been compliant on tuberculosis medications to which 
the organism is judged to be susceptible. 

 There is evidence of clinical response to tuberculosis treatment. 
 

(f) Note:  Persons with suspected or known active pulmonary or 
laryngeal tuberculosis who are initially sputum smear negative do 
not require respiratory isolation once they have been started on 
tuberculosis treatment. 

 
(g) Before discontinuing Special Respiratory Isolation precautions for 

subsequent clinic visits by the patient, clinic personnel should 
obtain verification that the patient is receiving effective therapy and 
is no longer infectious (contact Infection Control or the PHE). 

 
2) In Duke Clinic, if the patient cannot wear a surgical mask for the 

entire visit: 
 

(a) If an appropriately ventilated isolation room is not available 
(described in detail in Section VIII A), a portable HEPA should be 
placed in the exam or procedure room where the patient will be 
seen (refer to Section IX).  The portable HEPA should be turned on 
and off following the instructions on the instruction sheet 
accompanying the unit (if the instructions are missing follow this 
hyperlink to the document: Portable HEPA Operating Instructions).  
If a clinic does not have a portable HEPA unit assigned to it, one 
can be ordered from the Equipment Distribution Department 
through DHIS or by calling the Service Response Center in Duke 
Hospital at 681-2727. 

 
(b) All HCWs entering the room or enclosed area where there is a 

patient who is not wearing a surgical mask and has known or 
suspected tuberculosis must wear an appropriate respiratory 
protection device.  Proper protective respiratory devices are 
described in detail in Appendix F and include N95 respirator masks 
for those employees who are fit-tested by EOHW and Powered Air 
Purifying Respirators (PAPRs) for those who are not fit-tested.  If 
PAPRs are needed in an area where they are not stocked or if 
additional PAPRs are needed they can be obtained through DHIS 
or by calling the Equipment Distribution Department at 681-2727.  
The disposable head coverings are ordered from Material Services 
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through SAP (#302001).  In a medical emergency with an 
unmasked patient an N95 respirator is acceptable temporary 
protection whether the employee is fit-tested or not. 

 
3) For off-site clinics: 

 
(a) Before the patient arrives confirm that the patient is no longer 

infectious or reschedule the visit if medically possible. 
 

(b) If the suspicion of infectious TB disease is discovered during a 
clinic visit place a surgical mask on the patient as soon as possible.  
Contact a clinic equipped to handle TB patients (fit-tested 
employees and adequate ventilation), a local Emergency 
Department, or the health department in the patient’s county of 
residence and make plans to refer the patient.  Keep the patient in 
an exam room with the door closed until the patient can be referred.  
In a medical emergency with an unmasked patient an N95 
respirator mask is acceptable temporary protection whether the 
employee is fit-tested or not. 

 
4) Emergency Medical Service:  

 
(a) For patients with known or suspected tuberculosis, the vehicle’s 

ventilation system should be operated in the non-recirculating 
mode, and the maximum amount of outdoor air should be provided 
to facilitate dilution. Use the rear exhaust fan if one is present. 

 
(b) If the patient is on Special Respiratory Isolation the drivers and 

other HCWs present in the enclosed vehicle with the patient must 
wear appropriate respiratory protection (see Appendix F). 

 
(c) If the patient has signs or symptoms of infectious TB disease 

consider having the patient wear a surgical or procedure mask, if 
possible, during transport, in waiting areas, or when others are 
present. 

 
E) Management of Patients in the Operating Room 
 
1) Because the current Operating Room has recirculated air under 

positive pressure, surgery on patients with known or suspected TB 
should be postponed until TB has been ruled out or the patient is 
determined to no longer be infectious.  
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2) If surgery cannot be postponed then a portable HEPA is placed in the 
room from the time the patient enters the room until after the room has 
been cleaned following the case, a minimum of 60 minutes.  The 
portable HEPA should be turned on and off following the instructions 
on the instruction sheet accompanying the unit (if the instructions are 
missing follow this hyperlink to the document: Portable HEPA 
Operating Instructions). 

 
3) The case should be scheduled in a room with an adjoining induction 

room (i.e., double door access) and should be scheduled as the last 
case of the day. 

 
4) Bacterial/viral filters are used in the inspiratory and expiratory tubing of 

intubated patients with known or suspected TB. 
 
5) All HCWs entering the room or enclosed area must wear N95 

respirator masks. 
 

6) During postoperative recovery, the patient should be monitored and 
should be placed in a private room that meets recommended 
ventilation standards for TB isolation rooms (listed in Appendix D). 

 
7) The following ICU level isolation rooms are on a designated TB unit:  

8201 and 8216.  If a patient requires Special Respiratory Isolation 
attempts must be made to first place them in one of these rooms.  If 
these rooms are already occupied by patients on Special Respiratory 
Isolation, or if medically the patient requires the specialized care of one 
of the other intensive care units then one of the following isolation 
rooms may be used:  3201, 3216, 4201, 4216, 5610 (pediatrics only), 
7201, and 7216.  Patients on Special Respiratory Isolation have priority 
for these rooms. 

 
8) The approved N95 respirator mask is worn at all times by anyone 

entering the patient’s isolation room.  Powered Air Purifying 
Respirators (PAPRs) may be used outside of the operating suites. 

 
9) In cases of known multi-drug resistant tuberculosis that require 

surgery, contact Biological Safety (684-8822) for coordination of 
additional engineering controls to be implemented by the Engineering 
and Operations HVAC division.  Also contact EOHW to arrange for 
N95 respirator fit-testing for those employees working within the sterile 
field.   The details for this protocol can be found in the Operating Room 
Safety Manual. 
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VIII) VENTILATION CONTROLS 
 

A) Isolation Rooms – Inpatient (listed in Appendix D) 
 
Patients with known or suspected tuberculosis will be placed in designated 
isolation rooms.  The doors for these isolation rooms must remain closed, 
and entrance is allowed only through anteroom doors.  Allow 
approximately 30 to 45 minutes after a known or rule out tuberculosis 
patient leaves an isolation room before entering without respiratory 
protection.  During this time the doors should remain closed as much as 
possible.  The ventilation time is based on the room size and the air 
changes per hour and varies from room to room.  Such designated 
isolation rooms remain under negative air pressure with respect to the 
corridor, have a minimum of six air exchanges per hour (12 air exchanges 
per hour for new construction) and have appropriate exhaust capabilities, 
i.e., dedicated outside exhaust or exhaust through HEPA filtration.  OESO 
will monitor this negative airflow periodically using smoke tubes.  In 
addition, a list of rooms that provide appropriate ventilation (Appendix D) 
will be maintained by OESO and provided to Bed Control, departmental 
managers, nurse managers, the PHE, and Infection Control.  It is the 
responsibility of OESO to maintain records on the testing and utilization of 
these isolation rooms and to notify the Infection Control Committee of 
deficiencies and inadequacies of ventilation controls. 

 
B) TB High Hazard Procedures: 
 
1) Cough-inducing procedures (e.g., bronchoscopy, sputum collection, 

sputum induction, aerosolized pentamidine treatment, etc.) on patients 
with known or suspected tuberculosis should be performed in rooms 
that meet the ventilation requirements as outlined for isolation rooms 
(Section V B).  If such rooms are not available, supplemental control 
devices such as isolation booths or portable HEPAs must be employed 
(refer to Section IX for information on portable HEPAs).  Portable 
HEPAs should be turned on and off following the instructions on the 
instruction sheet accompanying the unit (if the instructions are missing 
follow this hyperlink to the document: Portable HEPA Operating 
Instructions).  After completion of cough-inducing procedures, patients 
with known or suspected tuberculosis must remain in the isolation 
booth or isolation room until coughing subsides and be instructed to 
use tissues to cover their mouth and nose when coughing.  Cough-
inducing procedures other than inductions to collect sputum samples 
for TB evaluation should not be performed on patients with active 
tuberculosis unless absolutely necessary.  HCWs must wear 
respiratory protection while cough-inducing procedures are performed 
on patients with known or suspected tuberculosis (see Appendix F).  
Patients with known or suspected tuberculosis who are recovering 
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from sedatives or anesthesia following procedures such as 
bronchoscopy must be monitored in a separate isolation room.  After 
the patient leaves the treatment or procedure room, the room air 
should be given time to turn over prior to the next patient being placed 
in the room.  One hour should be adequate for most treatment rooms.  
During this time, the door should remain closed, HCW s should wear 
appropriate respiratory protection when entering the room and the 
portable HEPA should be left running during this time. 

 
2) Aerosol-Generating Procedures: 

 
(a) Autopsy rooms should meet the criteria for isolation rooms in 

Section V B.  They must be at negative pressure with respect to 
adjacent areas and the room air should be exhausted directly to the 
outside of the building because infectious aerosols are likely to be 
present.  Respiratory protection should be worn by personnel while 
performing autopsies on deceased persons who may have had TB 
at the time of death (see Appendix F). 

 
(b) Laboratory workers handling specimens potentially containing TB 

organisms must adhere to the CDC/NIH Guidelines.  For example, 
procedures causing aerosolization of TB must be performed within 
a Biological Safety cabinet (BSC).  Laboratories without BSCs 
should be evaluated by Biological Safety for alternative control 
measures. 

 
IX) PORTABLE HIGH-EFFICIENCY PARTICULATE FILTER UNITS 
 

Portable high-efficiency particulate air (HEPA) filter units will be used in 
the control of tuberculosis in known or suspected cases of infectious 
tuberculosis who are hospitalized in the Emergency Department, the 
Labor and Delivery areas, the Operating Room, the Ambulatory Care 
areas, the Outpatient Clinics, the Radiology departments, and the 
Interventional Cardiac Catheterization Laboratory or any area where 
such patients may be housed and recommended ventilation is not 
available.  The portable HEPA should be turned on and off following the 
instructions on the instruction sheet accompanying the unit (if the 
instructions are missing follow this hyperlink to the document: Portable 
HEPA Operating Instructions).  OESO will be responsible for education 
concerning the proper utilization and maintenance of such devices (extra 
units are available through DHIS or call the Equipment Distribution 
Department, 681-2727.  OESO has the responsibility for providing on-call 
advice concerning the use and advisability of such units and for preparing 
and maintaining the “Portable HEPA Operating Instructions” sheet 
mentioned above.  Clinical Engineering is responsible for the electrical 
safety and motor performance of the units.  The biological safety cabinet 
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certification contractor for the university and health system (on contract 
through Biological Safety) provides annual certification and service which 
includes monitoring and changing the filters as necessary.   
 

X) RESPIRATORY PROTECTION (also see Appendix F) 
 

A) All HCWs entering an enclosed area where a patient who has 
known or suspected tuberculosis must wear an appropriate respiratory 
protection device. 

 
B) Appropriate respiratory protection is worn by all personnel 
performing or assisting in cough inducing procedures such as 
bronchoscopy or the delivery of aerosolized pentamidine treatments on 
patients with known or suspected TB.  Appropriate respiratory protection 
must also be worn by personnel mixing or administering BCG outside of a 
Biological Safety cabinet. 

 
C) Appropriate respiratory protection is worn by all personnel 
performing or exposed to TB aerosol-generating procedures in the 
autopsy suite or in the laboratory and those Engineering and Operations 
HVAC employees who may be exposed to TB aerosols in the air handling 
system. 

 
D) The Respiratory Protection Program for TB is administered by 
EOHW.  (Appendix F) 

 
XI) DISCHARGE PLANNING 
 

A) Criteria for Discharge 
 

1) Unless discharged to an institution with tuberculosis isolation facilities 
or home with the restrictions noted in #3, discharge of institutionalized 
patients with active TB requires a minimum of two criteria:  initial 
therapy with a minimum of four anti-tuberculosis drugs until 
susceptibility test results are known, and at least three negative AFB 
smears collected at least eight hours apart with one specimen 
preferably an early morning specimen.  

 
2) Contact the health department in the patient’s county of residence no 

less than 48 hours before a patient with active tuberculosis is 
discharged (see Appendix A).  The PHE or Infection Control will 
provide assistance in contacting the patient’s local health department 
ensuring that the health department is provided with the specific 
information required prior to discharge.  Refer to guidelines found in 
the Infection Control policies and procedures on the Duke Intranet.   
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3) Patients who may be infectious at the time of discharge should only be 
discharged to other facilities with tuberculosis isolation capabilities or 
to home.  They should not be discharged to home while considered 
infectious if there are persons in the household who are at high risk of 
acquiring active tuberculosis (such as children less than five years of 
age or persons infected with HIV or others who are severely 
immunocompromised). 

 
4) It is the responsibility of the attending physician to write discharge 

orders that adhere to provisions described above.  These criteria can 
only be altered at the discretion of the Chairman of the ICC in 
corroboration with the patient’s personal physician and/or the local 
health department. 

 
XII) EDUCATION 
 

A) Responsibility for education of staff concerning tuberculosis control 
policies, procedures and their implementation will be the joint 
responsibilities of Infection Control, the PHE, and OESO. 

 
B) All Duke medical students and allied health students will receive 
instruction on TB control measures before rotations in patient care or 
CMB. 

 
C) All employees whose jobs involve a potential for exposure to 
tuberculosis will receive education that is specific for their work 
responsibilities.  Such training is conducted at the time of employment by 
OESO and annually thereafter. Although the level and detail of this 
training may very according to job description, the following elements are 
included in orientation training for employees with exposure determination 
ratings of 1- 4: 

 
1) Basic concepts of the transmission, pathogenesis and diagnosis of 

tuberculosis (including the difference between tuberculosis infection 
and active disease due to tuberculosis, potential signs and symptoms 
of tuberculosis and the possibility of late reactivation of asymptomatic 
tuberculosis infection). 

 
2) The risk of occupational exposure to tuberculosis, the rationale for 

isolation and situations that increase the risk of exposure to 
tuberculosis, and the steps to be taken if exposure occurs. 
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3) The hierarchy of control measures designed to prevent transmission of 
tuberculosis outlined in this plan and a summary of policies and 
procedures related to this goal.  Area-specific control measures will be 
provided to personnel who work in areas with special or unique risks 
(e.g. the emergency department, bronchoscopy rooms, and using 
inhalation equipment). 

 
4) The rationale and necessity of annual tuberculin skin testing in high-

risk areas, the potential significance of a positive TST and their 
responsibility and obligation to participate in annual tuberculin skin 
testing programs. 

 
D) All records related to education and training of employees will be 
stored in a computer database maintained by OESO.  Statistical 
summaries of training by exposure determination group will be provided 
periodically to the ICC and the Medical Center Safety Committee by 
OESO. 

 
XIII) PERIODIC EMPLOYEE SURVEILLANCE: 
 

A) Employees with negative tuberculin test: 
 

1) Health system personnel with exposure determination of 4 will be 
tested annually. 

 
2) Routine surveillance testing for all faculty and staff with significant 

contact with patients will be conducted on a 13-month cycle rather than 
12 months.  This is designed to reduce the bolus effect caused by the 
high rate of hiring which occurs between the end of May and mid-July. 

 
3) Animal care personnel working with non-human primates will be tested 

annually. 
 

B) Employees with prior positive tuberculin reactions or those who 
cannot take the TST for other medical reasons will be required to 
complete an annual questionnaire in place of the annual TST that includes 
specific questions concerning the absence or presence of symptoms 
suggestive of active tuberculosis or other risk conditions.  (Appendix B).  
This includes HCWs with patient contact in high-risk areas or animal care 
personnel working with non-human primates.  

 
C) Employees with positive tuberculin skin tests who have completed 
a full course of preventative therapy with INH require no follow-up. 
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D) Employees who are new converters: 
 

1) All employees with documented recent TST conversion will be 
counseled by EOHW and have the following tests: 

 
(a) Chest x-ray. 

 
(b) Clinical assessment that includes evaluation of the patient’s health 

history, including high risk associated disease(s) (Appendix B), 
possible source of conversion and whether the conversion was 
likely or possibly related to their occupation. 

 
2) INH prophylaxis (or other alternate therapies) will be recommended for 

all recent tuberculin converters consistent with current 
recommendations of the CDC/USPHS and the Tuberculosis Advisory 
Group. 

 
3) Employees who are recent converters who are placed on preventative 

therapy with INH (or other alternate therapies) will be treated according 
to recent CDC recommendations and guidelines. 

 
E) Treatment of Health Care Workers with Active Tuberculosis: 

 
1) Anti-tuberculous therapy based on current CDC recommendations will 

be advised for all HCWs with active tuberculosis. 
 

2) HCWs will be relieved from work activities until EOHW authorizes their 
return.  The local Health Department will be notified and consulted. 

 
3) All HCWs with active tuberculosis will be informed of the risk of 

disease among household contacts.  In such instances, follow-up and 
treatment of household contacts will be the responsibility of the local 
Health Department. 
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XIV) APPENDICES 
 
Appendix A:  Durham County & North Carolina Public Health Services 
 

A) Durham County Health Department (DCHD) 
 

Tuberculosis is a reportable disease in North Carolina.  NC General 
Statute (130A-135) requires licensed physicians to report cases and 
suspected cases of reportable communicable diseases and conditions in 
persons who have consulted them professionally.  Physicians (or 
Infection Control/PHE @ DUHS) will forward case reports to the 
health department of the patient’s county of residence who will then 
forward them to the Epidemiology Division, Department of Health and 
Human Services (DHHS) P. O. Box 27687, Raleigh, NC 27611-7687.  
Tuberculosis should be reported within 24 hours by phone and card 
(DHHS 2124). 
 
The DCHD provides the following TB control services regardless of the 
ability to pay: 
 
1) Follow-up of all contacts of Durham County cases and collaboration 

with other counties as needed. 
 

2) Directly observed treatment for active cases. 
 

3) Clinic services for patients discharged with M. tuberculosis (nursing, 
chest x-ray, laboratory, pharmacy, nutrition, and health education). 

 
4) All tuberculosis medication (M. tuberculosis) for prophylaxis or 

treatment. 
 

5) Tuberculin skin testing for anyone. 
 

6) Chest x-ray as indicated for anyone with a (+) TST. 
 

7) M. tuberculosis evaluation of persons with a previous (+) TST and one 
negative chest x-ray. 

 
8) Maintenance of a registry of patients with tuberculosis who reside in 

Durham County. 
 

9) All Durham County residents’ case reports are reported to NC DHHS. 
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B) North Carolina Department of Health and Human Services 
(DHHS) 

 
Tuberculosis is a reportable disease in North Carolina (NC General 
Statute 130A-135) and requires: 
 
1) Case Report 

 
Licensed physicians report cases and suspected cases of reportable 
communicable diseases and conditions in persons who have consulted 
them professionally (see above). 
 

2) Laboratory Report 
 

Each smear positive for acid-fast bacilli and each culture positive for M. 
tuberculosis should be reported within seven days of obtaining the 
result.  The completed report is sent to:  DHHS, Division of 
Epidemiology, Tuberculosis Branch, P.O. Box 27687, Raleigh, NC 
276211-7687.  (Appendix C) 
 

C) Statutes of the State of North Carolina provide the following for 
TB control: 

 
1) Duty to pay:  outpatient treatment paid for by the patient’s local health 

department. 
 

2) Public health powers to direct:  examination, outpatient care, in-
home isolation, or hospitalization for a person with (or suspected) 
tuberculosis. 

 
3) Confidentiality:  Protection is provided to the individual, but release of 

information for statistical purposes, public health control measures, 
and to medical persons providing care for a patient is enabled. 

 
Note:  a person, by court order, may be held for up to 30 days to 
determine their clinical and infectious tuberculosis status as a public 
health precaution.  Such a person should have a reasonable possibility of 
having an infectious form of tuberculosis. 
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Appendix B:   
 
Groups at High Risk for TB 
• Close contacts of active TB cases 
• Individuals born in countries with high TB rates (refer to the World Health 

Organization’s website for updated information) 
WHO: TB - Profiles of High-Burden Countries

• Persons who are medically underserved 
• Alcoholics / IV drug abusers 
• Residents and employees of high-risk congregate settings (e.g., long-term 

care facilities, homeless shelters, or prisons) 
• Persons with certain medical conditions which increase the risk of developing 

clinical tuberculosis once tuberculosis infection has occurred: 
 HIV infection (due to immunosuppression) 
 Silicosis 
 Abnormal chest radiograph showing fibrotic lesions 
 Diabetes mellitus 
 Prolonged corticosteroid therapy 
 Immunosuppressive therapy 
 Hematologic and reticula endothelial diseases 
 End-stage renal disease 
 Intestinal bypass 
 Post-gastrectomy 
 Chronic malabsorption syndromes 
 Carcinoma of the oral pharynx and upper gastrointestinal tract 
 Being 10% or more below the ideal body weight 

 
Signs and Symptoms of Active TB
• Persistent cough (> 3 weeks) 
• Hemoptysis (bloody sputum) 
• Fever 
• Night Sweats 
• Unexplained weight loss 
• Chest X-ray changes suggestive of TB 
• Chest pain 
• Anorexia 
• Fatigue 
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Appendix C:  Clinical Microbiology (CMB) 
 

A) Service and Responsibilities 
 

The CMB Laboratory of the DUHS Clinical Laboratories, for the purposes 
of this Exposure Control Plan, will report all positive M. tuberculosis test 
results to the patient’s physician and Infection Control or the PHE.  In 
addition the CMB Laboratory will forward positive smear results and 
culture results positive for M. tuberculosis to the NC Department of Health 
and Human Services, Division of Epidemiology, Tuberculosis Control 
Branch (form DHHS 3005, 8/99).  (Appendix A) 
 
The Mycobacteriology Section of the CMB Laboratory is a College of 
American Pathologists (CAP) approved Extent III laboratory.  All 
specimens received in the Mycobacteriology Section of the CMB 
Laboratory, 108 CARL Building, will be processed for detection and 
isolation of mycobacteria.  All isolated mycobacteria are identified to the 
species level whenever possible.  Susceptibility testing is performed on all 
isolates of M. tuberculosis.  The following are the laboratory procedures 
and reporting policy of the CMB Laboratory. 
 
B) Laboratory Procedures 

 
1) Routine Procedure for Primary Isolation of Mycobacteria from 

Clinical Specimens 
 

Clinical specimens are processed by the Mycobacterial Growth 
Indicator Tube (MGIT) methodology using conventional preparation 
techniques as detailed in the CDC Manual, Procedures for the Isolation 
and Identification of Mycobacteria. 
 
Sputum, gastric aspirates, tissues, and some other types of specimens 
must be liquefied (digested using a mucolytic agent) and 
decontaminated (selectively eliminating the bacteria) to enhance 
mycobacterial growth.  N-acetyl-L-cysteine sodium hydroxide 
technique of Kubica and Dye is used at DUHS CMB.  N-acetyl-L 
cysteine sodium hydroxide acts as the decontaminating agent.  
Sodium citrate stabilized the acetyl-cysteine with its ability to bind (by 
chelation) any heavy metal ions which may be present. 
 
Other specimens such as sterile body fluids contain little organic 
material and if collected aseptically, do not require liquefaction or 
decontamination and may be directly inoculated onto the culture 
medium.  If these specimens are received in large volumes, 
centrifugation aids in concentrating the mycobacteria present in the 
specimen. 
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All procedures; processing of specimens, smear preparation, media 
inoculation, subculturing, and sensitivity tests are performed in the 
Biological Safety cabinet in the Mycology/Mycobacteriology section 
using appropriate Level II or Level III biosafety precautions for the 
specific process/procedure, in accordance with CDC/NIH guidelines. 
 

2) Routine Processing Time 
 

Specimens are processed daily Monday through Friday with the 
exception of holidays.  Those specimens received before 9:30 am will 
be processed that same day.  Specimens received after 9:30 am are 
processed the following weekday.  Specimens received on 
evenings, late nights, Saturdays, Sundays, and holidays are 
refrigerated and processed the first available weekday. 
 

3) Stat Acid-fast Smear 
 

A STAT direct smear will be done daily after 9:30 am and weekends or 
holidays on any patient for infection control purposes.  Requests for a 
STAT AFB smear (for M. tuberculosis only) are to be referred to the 
Medical Microbiology Fellow (pager 970-8885).  A technologist will 
perform a direct smear and stain on the unconcentrated specimen and 
report results by telephone or pager to the requesting physician.  The 
smear result will be finalized after the concentrated procedure is 
performed on the next working weekday. 
 

C) Reporting M. tuberculosis Results 
 

1) Routine Reporting 
 

All specimens and tissues of DUHS patients, including the deceased, 
in which Mycobacterium tuberculosis Complex (e.g., Mycobacterium 
tuberculosis, Mycobacterium bovis, and Mycobacterium africanum) is 
detected, will be reported as follows: 
 
(a) Patient with suspected or previously unknown infectious 

tuberculosis by: 
 

 Promptly calling the patient’s physician and the PHE (668-4343 
or 970-8853) or Infection Control (684-5457 or 970-9721) with 
the first positive result when any of the following results are 
obtained: 

 
 A positive respiratory smear 
 A smear negative, culture positive for M. tuberculosis 
 All multiple drug-resistant M. tuberculosis isolates 
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(b) Patient with previously known infectious tuberculosis by: 
 

 Promptly calling the patient’s physician and the PHE (668-4345 
or 970-8853) or Infection Control (684-5457 or 970-9721): 

 
 With a noted change in the susceptibility pattern of the 

patient’s most recent isolate 
 On all positive smears and cultures positive in a patient with 

MDR infectious tuberculosis 
 

2) Supplementary Reporting 
 

The Work Queue Sequence list is faxed daily to the PHE.  This list 
includes all AFB culture requests (AFB is the group that includes M. 
tuberculosis) on all patients (inpatients or outpatients) at DUHS 
(including Duke Hospital and Clinics, Durham Regional Hospital, and 
Duke Hospital Raleigh). 
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Appendix D:  Isolation Rooms 
 

Isolation Rooms for Known and Suspect TB Patients 
2/2006 

 
Designated TB Isolation Rooms  
– Patients on Special Respiratory Isolation should be placed in one of these rooms 
whenever possible, unless all these rooms are occupied by patients on Special 
Respiratory Isolation or it is not medically appropriate to place the patient on one of 
these nursing units.  Employees are fit-tested by Employee Health for the N95 respirator 
mask on these nursing units. 
 
4332   7822   8101 
5101 (Peds)  7831   8201 
5131 (Peds)  7833   8216 

7834   8332 
 
Back-up TB Isolation Rooms  
– The list (below) is in order of preferred use.  These rooms are to be used only if all 
possible designated TB isolation rooms are being used for patients on Special 
Respiratory Isolation.  Contact the PHE (668-4345 or 970-8853) or Infection Control 
(684-5457 or 970-9721) for approval.  Employees not fit-tested by Employee Health for 
the N95 respirator mask must use the PAPR for respiratory protection. 
 
1st Back-up Choice:  4101, 6101, or 6332 
2nd Back-up Choice:  7101 or 7332 
3rd Back-up Choice:  7732 
 
-The following back-up isolation rooms are grouped together by medical specialty and 
would be used according to the medical needs of the patient: 
 
Peds  NICU  PICU     L & D
5332  5509  5610     5809 
  5510  Note: additional rooms 
    can be switched to  
    negative pressure by E&O 
 
Med/Surg Other ICU’s___________________________ 
2101  3201  4201  7201  9201 
2332  3216  4216  7216  
 
Additional TB Back-up Isolation Rooms 
(not to be used unless absolutely necessary due to the immunosuppressed 
patient population on these units) 
 
3101  9101 
3332  9332 
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High-Hazard / Cough-Inducing Procedure Rooms 
(Always maintained in negative flow; air flows from least contaminated to most 
contaminated areas) 
 
BUILDING FLOOR / DEPT. ROOMS 
Duke Hospital * 0 / Bronchoscopy 0667, 0669, 0671 
Children’s Health Center * 3 / Peds Bronchoscopy 3907A, 3907B 
Duke Clinic 2 / Clinic 2J, Infectious 

Disease Clinic 
2338, 2340 

Duke Clinic 3 / Autopsy 3222E, 3222F 
CARL 1 / Clinical Microbiology 

Laboratory 
111, 111A 

* Room 0670 in Duke Hospital Bronchoscopy and room 3904H in the Periop. 
area of the Children’s Health Center are routinely kept on positive pressure but 
can be converted to negative pressure by Engineering and Operations 
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Appendix E:  Annual TB Surveillance Groups 
 

 Nursing Personnel (including PRMs): 
N43  
N51 
N78 
N81 
N82 
N83 
ED (includes unit coordinators) 
Life Flight (all EMS transport personnel) 

 Adult ID Clinic – 2J 
 Clinics 2F/2G & Off-site Pulmonary Clinics 
 Pediatric ID & Pulmonary Clinic 
 Housestaff  

ED (part of the Department of Surgery) 
ID (peds/adult) 
Pulmonary (peds/adult) 
Internal Medicine (peds/adult) 

 MD Faculty 
ED (part of the Department of Surgery) 
ID (peds/adult) 
Pulmonary (peds/adult) 
Selected MDs that work in Autopsy 

 Respiratory Care Services (including equip handlers) 
 Radiology (on-site) 
 Clinical Microbiology Lab employees that work with AFB 
 Personnel Who Perform bronchoscopies:  

DN - GI Adult Diagnostic Service 
CHC – GI Peds Diagnostic Service 

 Autopsy Techs 
 IV Team  
 Hospital-based ECG Technicians (Heart Station) 
 Patient Advocates 
 Phlebotomists (CLSS and Peds) 
 Employees that work with non-human primates 
 Selected Employees from the following groups, designated by their 

supervisor: 
− E&O HVAC employees 
− Laboratory staff that assist with bone marrow biopsies 
− Pathology MDs that perform FNAs in patient rooms 
− Admission and Discharge Coordinators 
− Social Workers 
− Pastoral Care staff 
− EVS workers 
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Appendix F:  Respiratory Protection Program Policy for TB 
 
A) Introduction 
 
In October 1994 the CDC published “Guidelines for Preventing the Transmission 
of Mycobacterium tuberculosis in Health-Care Facilities”, which specified that 
respiratory protection be provided for employees that have the potential to be 
exposed to TB aerosols.  Duke University’s TB Exposure Control Plan, including 
Appendix F on respiratory protection, was developed in response to this CDC 
guideline.  Beginning January 1, 2005 the use of respirators for protection 
against M. tuberculosis is regulated by OSHA Standard 29 CFR 1910.134.  In 
accordance with this OSHA requirement, Duke University modified the Duke 
Respiratory Protection Policy to include TB and developed the Respiratory 
Protection Policy for TB, SARS, and Other Airborne Particulates in Clinical 
Settings.  In December 2005 the CDC published an updated version of their 
guidelines titled “Guidelines for Preventing the Transmission of Mycobacterium 
tuberculosis in Health-Care Settings, 2005” and these updates have been 
incorporated into this document.  Duke University requires all employees, 
students, etc., who have the potential to be exposed to TB aerosols to participate 
in the Duke Respiratory Protection Program.  This program is managed through 
OESO.  All individuals included in the program receive medical clearance, 
training on respirator usage, and fit-testing to select an appropriately fitting mask.  
The TB specific Respiratory Protection Program is implemented through EOHW. 
 
In order to minimize the number of persons who must be entered into the 
Respiratory Protection Program, every effort will be made to cluster patients on 
Special Respiratory Isolation onto the general medical units on the eighth floor 
(N81 and N83), the Medical Intensive Care Unit (N82), and the pulmonary/renal 
unit (N78).  Personnel included in the Respiratory Protection Program for TB will 
include, but are not limited to personnel in the following areas that may have 
direct contact with a patient on Special Respiratory Isolation or the potential to be 
exposed to TB aerosols generated during high hazard procedures: 
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PERSONNEL REQUIRING N95 RESPIRATOR FIT-TESTING (2007) 
 

 Nursing Personnel (including PRMs): 
N43 
N51 
N78 
N81 
N82 
N83 
ED (includes unit coordinators) 
Life Flight (all EMS transport personnel) 

 Adult ID Clinic – 2J 
 Clinics 2F/2G & Off-site Pulmonary Clinics  
 Pediatric ID & Pulmonary Clinic 
 Designated employees in clinics with risk to 

aerosolized BCG, (Urology 1G, Surgical Oncology 
1A, N. Duke St.) 

 Housestaff  
ED 
ID (peds/adult) 
Pulmonary (peds/adult) 
Internal Medicine (peds/adult) 

 MD Faculty 
ED 
ID (peds/adult) 
Pulmonary (peds/adult) 
Selected MDs that work in Autopsy 

 Respiratory Care Services (including equip 
handlers) 

 Radiology – only selected high-risk areas: 
Bone & Chest 
Peds (Bone & Chest) 
CT 
RNs that float to all areas in Radiology  

 Clinical Microbiology employees working with AFB 
 Personnel who perform bronchoscopies:  

DN - GI Adult Diagnostic Service 
CHC – GI Peds Diagnostic Service 

 Selected E&O HVAC employees (superv will 
designate) 

 Those employees in areas designated as PAPR 
users but are documented as latex sensitive in 
EOHW  

 
 
 

 
PERSONNEL DESIGNATED AS PAPR USERS (2007) 

 
Note:  Any latex sensitive employees that are designated as PAPR users need to be fit-

tested with the N95 if possible – the PAPR hood contains latex. 
 

 Those who fail the N95 fit-test 
 Those who have beards or other facial 

hair that interferes with the fit of the 
N95 

 Autopsy Techs 
 IV Team  
 Hospital-based ECG technicians 

(Heart Station) 
 Patient Advocates 
 Phlebotomists (CLSS and Peds) 
 Selected Laboratory staff that assist 

with bone marrow biopsies (superv will 
designate) 

 Selected Pathology MDs that perform 
FNAs in patient rooms  

 Selected Admission and Discharge 
Coordinators (superv will designate) 

Selected Social Workers (superv will 
designate) 

 Selected Pastoral Care staff (superv will 
designate) 

 Selected EVS workers (superv will 
designate) 

 Low-risk Radiology departments: 
Mammography 
Neuro. Intervention 
Ortho 
GI 
GU 
Vascular Intervention 
Pet Scan 
Nuclear Med 
Ultrasound & Fetal Diagnostic 
Center 
Note:  MRI Techs are not classified 
as needing respiratory protection 
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B) Approved Respirators 
 

1) The N95 respirator mask – The primary respiratory protection 
device is the N95 respirator mask.  Every effort will be made to qualify all 
employees covered under the Plan with the N95.  Training on the proper 
use of respirators is required and is provided by Biological Safety.  On-line 
training is available at OESO's Safety Training Website.  The module is 
called “Respirator Training for Airborne Pathogens”. 

 
2) The N95 masks will be available at all rooms or areas housing 
patients requiring Special Respiratory Isolation.  The N95 mask is 
approved for individual use only and cannot be shared between medical 
personnel working in the same area at different times.  The mask cannot 
be used between patients.  It can be reused with the same patient as long 
as:  1) it is properly stored, 2) it is not visibly contaminated, and 3) it is 
intact (i.e., not crushed or torn).  It is important to note that these 
respirators are authorized for use in protecting employees from TB droplet 
nuclei.  No other use is currently authorized.  N95 respirator masks can be 
ordered from Material Services through SAP: 

o SAP #14173 Technol medium, orange, “duck-billed” mask 
o  SAP #14174 3M medium, green, molded mask 
o  SAP #26378 3M small, green, molded mask   

 
Note:  Employees must wear the N95 respirator mask that they were 
fit-tested for. 
 
3) PAPRs – The PAPR will be used by all employees that cannot be 
successfully fit-tested for the N95 mask including those employees with 
facial hair interfering with the sealing surface of the N95.  Training on the 
proper use of the PAPR is required and is provided by Biological Safety.  
On-line training for the PAPR is available at OESO's Safety Training 
Website.  The module is called “PAPR training – Airborne Pathogens”.  
PAPRs are located in the anterooms of the designated isolation rooms 
and in high hazard areas.  Additional PAPR units can be ordered from the 
Equipment Distribution Department through DHIS or by calling 681-2727.  
The disposable head coverings are ordered from Material Services 
through SAP (#302001).  PAPR head coverings do contain latex. 

 
4) Use of PAPRs on the back-up TB units – Although the majority of 
known or suspected TB patients are housed in one of the above 
designated areas, this may not always be possible.  If a patient cannot be 
placed on one of the designated units (e.g. all the isolation beds were 
occupied by other patients on Special Respiratory Isolation), or if it would 
not be medically appropriate to place the patient on one of these units 
(e.g. an obstetric or pediatric patient); or if the patient must be seen in a 
nondesignated area, the following contingency plan is enacted: 
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a) The patient should be placed in the isolation room for the area they are 

in.  If an isolation room is not available right away and the patient will 
spend time in a regular patient room then a portable HEPA is ordered 
from Equipment Distribution through DHIS or by calling the Service 
Response Center at 681-2727.  Place the portable HEPA in the 
patient’s room to help clear the air (refer to Section IX).  The portable 
HEPA should be turned on and off following the instructions on the 
instruction sheet accompanying the unit (if the instructions are missing 
follow this hyperlink to the document: Portable HEPA Operating 
Instructions).     

 
b) PAPRs are ordered from Equipment Distribution through DHIS (or by 

calling 681-2727) for employees to use for respiratory protection. The 
disposable PAPR head coverings are ordered from Material Services 
through SAP (#302001).  PAPR head coverings do contain latex. 

 
c) Ask the patient to wear a surgical mask until the portable HEPA and 

the PAPRs arrive from Equipment Distribution.  The patient should also 
wear a surgical mask anytime they are transported outside of their 
room. 

 
d) Biological Safety can be paged at 970-2780 for assistance in utilizing 

the PAPRs. 
 
e) Priority fit-testing for the N95 masks is possible for small numbers of 

personnel that are providing direct care to a patient on TB isolation on 
non-fit-tested nursing units when the patient cannot be moved to a fit-
tested nursing unit for medical reasons.  Contact the PHE or Infection 
Control to have this arranged with EOHW. 

 
Note:  Anytime a person wearing a respirator experiences difficulty 
breathing, chest pain or other symptoms they should exit the room and 
remove the respirator.  If these symptoms are not relieved, then they 
should seek medical attention. 
 

C) Respirator Approval Process 
 

1) Medical clearance initially involves review of a screening 
questionnaire for medical conditions that may preclude respirator usage.  
Occasionally a person may need to be referred for further medical 
evaluation.  Employees must be re-evaluated for medical clearance if their 
medical condition changes. 
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2) Training includes basic information regarding TB as taught through 
the initial orientation and annual update safety training programs, as well 
as information on the purpose, proper use, storage, handling, and 
limitations of the respiratory protective devices. 

 
3) Fit-testing is required in accordance with OSHA regulations and 
involves matching a mask type and size to each individual’s face and 
measuring leakage potential during use conditions.  Personnel who have 
already been fit-tested at another institution within the last year do not 
need to be retested as long as they can provide adequate documentation 
and were fitted with one of the masks available at DUHS. 

 
4) Upon successful completion of medical clearance, annual training, 
and fit-testing in accordance with OSHA regulations, each individual is 
approved to wear a specific N95 respirator (manufacturer and size), 
supplied through Material Services.  Employees may only wear the 
respirator size and type for which they have been fitted.  Substitution by 
manufacturer, size, or model is not allowed.  Each individual is given a 
card after they have completed the respirator approval process that 
indicates which mask they have been fitted for. 

 
D) Monitoring 
 
Access to respiratory protection compliance summaries will be provided to 
supervisors and managers.  Failure of designated personnel to comply with the 
Respiratory Protection Program constitutes a violation of DUHS work rules.  
Employees can check their compliance with respiratory protection training, fit-
testing, and medical clearance requirements by logging onto OESO’s Safety 
Training Website. 
 
 

http://www.safety.duke.edu/OnlineTraining/Default.asp
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A. Occupational Safety and Health Administration Respiratory Protection 

Standard 29 CFR 1910.134 
B. Duke University Health System’s Safety Manual Respirator Policy   
C. The Respiratory Policy for TB, SARS, and Other Airborne Particulates in 

Clinical Settings 
D. Centers for Disease Control and Prevention, “Guidelines for Preventing the 

Transmission of Mycobacterium tuberculosis in Health-Care Settings, 2005” 
E. Centers for Disease Control and Prevention, “Core Curriculum on 

Tuberculosis, What the Clinician Should Know” Fourth Edition, 2000” 
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SECTION VII. Environmental 
Programs 

Chapter 1 Chemical Waste 
Revision Date  07/24/97 

Review Date  01/08/2007 
 

CHEMICAL WASTE MANAGEMENT 
 

INTRODUCTION 

PURPOSE 
 
Duke University must take precautions to protect its employees, visitors, students, 
neighbors and the environment from the improper disposal of chemical wastes.  The 
Environmental Programs Division of the Occupational and Environmental Safety Office 
(OESO) assures that chemical wastes are appropriately handled and disposed of in 
accordance with State and Federal laws. 
 
The Resource Conservation and Recovery Act of 1976 established requirements for the 
management of chemicals deemed to be hazardous to the environment.  Specifically, such 
waste must be managed from its generation (cradle) to its final destruction (grave).  Duke 
University/Medical Center is classified as a large quantity generator of hazardous waste. 

RESPONSIBILITIES 
 
Departments shall ensure that all chemical waste generators within their department 
register with Environmental Programs and comply with all aspects of this policy.  In the 
case of laboratory cleanouts or abandoned materials, the department may bear the costs 
of identifying and preparing hazardous materials for proper disposal. 
 
Generators of chemical waste shall: 
 

• Follow the procedures outlined in the "Chemical Waste Policy For Duke 
University/Medical Center," Supplement Q  

• Register as a generator with Environmental Programs. 

• Ensure that waste containers are properly labeled, in good condition and stored in the 
laboratory or other locations as prescribed in “Laboratory Chemical Waste 
Management Practices”.  

•  Minimize the amount of waste generated. 

• Properly submit unwanted chemicals for waste disposal in a timely manner. 
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OESO Environmental Programs will: 
 

• Determine if waste streams are hazardous or non-hazardous. 

• Ensure safe removal of chemical wastes from areas of generation. 

• Ensure proper packaging and disposal of all waste chemicals. 

• Maintain a database of all chemical waste transactions. 

• Prepare required reports. 
 
Employees that generate chemical waste must comply with the procedures defined in this 
Policy. 

PROCEDURES 
Generators of chemical waste are assigned a generator identification number for the 
specific location where the waste is stored.  Upon registration, a new chemical waste 
generator will receive training and will receive all materials necessary to properly request 
chemical waste collection, including a copy of the "Chemical Waste Policy for Duke 
University/Medical Center". 
 
The Chemical Waste Management Procedure involves the following steps: 

• Identification, by the generator, of chemicals intended for disposal. 

• Proper labeling chemicals for collection by Environmental Programs. 

• Submission of a waste collection request. 

• A Hazardous Waste Determination of the chemical substance by OESO 
Environmental Programs. 

• Collection of waste by OESO Environmental Programs. 

• Temporary storage, onsite treatment, or shipment to an authorized disposal facility. 

REFERENCES 
 
Public Law 94-550, The Resource Conservation and Recovery Act of 1976 
Code of Federal Regulations, Title 40, Subchapter I, Solid Wastes 
North Carolina Administrative Code Title 15 Chapter 13 
Durham City Sewer Ordinance 
"Chemical Waste Policy For Duke University/Medical Center” 
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SECTION VII. Environmental 
Programs 

Chapter 2 Radioactive Waste 
 Revision Date  07/24/97 

Review Date  01/08/2007 
 

RADIOACTIVE WASTE MANAGEMENT 
 

INTRODUCTION 

PURPOSE 
 
Duke University must take precautions to protect its employees, visitors, students, 
neighbors and the environment from the improper handling or disposal of radioactive 
wastes.  The Environmental Programs Division of the Occupational and Environmental 
Safety Office (OESO) manages the appropriate handling and disposal of radioactive 
wastes in accordance with State and Federal laws. 
 
The Nuclear Regulatory Commission established requirements for the management of 
radioactive materials including wastes.  Specifically, radioactive waste must be 
monitored similar to all other radioactive materials under a license from the NRC or the 
state approved program.  Duke University holds two broad licenses allowing the use of 
isotopes up to atomic number 83.  Researchers who wish to use radioisotopes are 
licensed by the Radiation Safety division of the OESO. 
 

RESPONSIBILITIES 
 
Departments shall ensure that all radioisotope users within their department are licensed 
by the Radiation Safety Division of the OESO and that they comply with this policy.  In 
the case of laboratory cleanouts or abandoned materials, the department may bear the 
costs of identifying and preparing hazardous materials for proper disposal. 
 
Generators of radiological waste shall: 

• Follow the policies and procedures in the “Radioactive Waste Management Policy for 
Duke University/Medical Center”. 

• Register as a generator with OESO EP. 

• Ensure that waste containers are properly labeled and accompanied with signed 
paperwork when collected. 

• Minimize the amount of waste generated. 
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• Follow specific segregation guidelines so as to not mix isotope wastes with 
significantly different half-lives. 

• Limit use of the sanitary sewer for isotope disposal. 

• Receive OESO EP approval prior to generating "mixed wastes". 

 
OESO Environmental Programs will: 
 

• Ensure rapid removal of radiological wastes from area of generation. 

• Ensure proper storage and disposal of all waste radiological substances. 

• Maintain a database of all radiological waste transactions. 

• Prepare required reports. 

 
Employees that create radioactive waste must comply with the procedures defined in this 
Policy. 
 

PROCEDURES 
 
All Radioisotope Licensees will be assigned a generator identification number for the 
specific location where the waste is stored.  Upon registration, a new generator will 
receive an orientation to the system and be provided all materials necessary, including a 
copy of the Radioactive Waste Management Policy for Duke University/Medical Center 
See Supplement R. 
 
The Radioactive Waste Management Procedure involves the following steps: 
 
Generators of radioactive will: 

• Segregate waste by type and half-life. 

• Identify the types of radiological waste intended for disposal. 

• Submit of a waste collection request. 

OESO Environmental Programs will: 

• Properly manage the storage, decay and shipment of radioactive wastes to authorized 
disposal/processing facilities. 
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REFERENCES 
 
Code of Federal Regulations, Title 10 
North Carolina Administrative Code Title 15 Chapter 11 
Durham City Sewer Ordinance 
Radioactive Waste Management Policy for Duke University/Medical Center 
Duke University/Medical Center Radiation Safety Manual 
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SECTION VII. Biological Safety 
Chapter 3 Medical Waste 

Revision Date  02/01 
Review Date  02/2007 

 

MEDICAL WASTE MANAGEMENT 
 

INTRODUCTION 

PURPOSE 
 
Regulated medical waste is a new designation for wastes that may contain pathogenic 
microorganisms which was previously termed “infectious waste”.  Duke University must 
manage these types of waste in order to minimize potential personnel exposures and to 
assure environmentally sound disposal of medical waste.  

RESPONSIBILITIES 
 
Departments shall ensure that all medical waste generators within their department  
comply with this policy. 
 
Generators of medical waste shall: 
 

• Minimize the amount of waste generated. 

• Dispose of wastes according to the Duke Medical Waste Policy. 

 
Medical Center Environmental Services is responsible for supplying and disposing of the 
sharps containers in patient areas and medical center.  
 
OESO shall: 
 

• Assist in the identification and classification of medical wastes. 

• Assist in developing the appropriate procedures to handle and dispose of medical 
wastes in compliance with both North Carolina and Virginia Medical Waste laws, 
where needed. 

PROCEDURES 
 
Regulated medical waste requires special packaging, labeling, and must be 
decontaminated prior to disposal.  Categories of regulated waste include:
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 Category Description 

   
 I Liquid or semi-liquid human blood, human blood components and products 

made from human blood > 20 ml in volume. 
   
 II Liquid volumes of human body fluids including semen, vaginal secretions, 

cerebrospinal fluid, synovial fluid, pleural fluid, pericardial fluid, peritoneal 
fluid, amniotic fluid >20 ml in volume. 

   
 III “Contaminated items that would release blood or body fluids in a liquid state 

when compressed”, such as soaked surgical sponges. 
   
 IV “Sharps” including needles, syringes with attached needles, capillary tubes, 

slides and cover slips, scalpel blades. 
   
 V “Pathological Waste” includes human tissues, organs and body parts, and the 

carcasses and body parts of all animals that were known to have been exposed 
to or infected with pathogens that are potentially dangerous to humans. 

   
 VI “Microbiological Waste” includes cultures and stocks of infectious agents. 
 
Specific waste handling practices will vary depending on the individual type of medical 
waste being generated, and consequently, general guidelines for a variety of different 
work areas are presented. 
 

AREA SPECIFIC MANAGEMENT PRACTICES 
 
Inpatient Areas 

  
• Bulk blood and body fluids (>20ml) such as those found in suction liners, blood bags, 

and pleurevacs are placed in the biohazard containers located in the soiled equipment 
rooms.  The biohazard containers are shipped for incineration.  Environmental 
Services (681-2727) is responsible for the collection and distribution of these 
containers.  Urine and feces may be carefully poured down the sewer (commode). 

• “Sharps” including needles, syringes with attached needles, slides and cover slips, or 
scalpel blades are placed in the puncture-resistant containers located in every patient 
room, the medication carts, and the code 5 carts.  To prevent needlestick injuries, 
needles must not be recapped, purposely bent or broken by hand, removed from 
disposable syringes or otherwise manipulated by hand 
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• Environmental Services is responsible for supplying and disposing of the sharps 
containers in patient areas.  If a box is found to be two-thirds full, it will be picked up 
and replaced.  Needle boxes are packaged in biohazard boxes and sent for 
incineration. 

• Solid waste from patient rooms (used gloves, masks, disposable gowns, gauze, etc.) 
are not regulated medical waste and need not be decontaminated prior to disposal as 
routine trash; however they must be sufficiently contained in leakproof bags for 
transport and disposal. 

 

Operating Rooms 

• Bulk blood and body fluids (>20ml) such as those found in suction liners, blood bags, 
and pleurevacs are placed in the leakproof bags in the operating room.  The bags are 
placed in biohazard containers.  Environmental Services personnel are responsible for 
the distribution, collection and disposal of these containers. 

• Contaminated items that would release blood or body fluids in a liquid state when 
compressed (soaked surgical sponges) are also placed in the biohazard containers in 
the operating room. 

• “Sharps” are placed in the puncture-resistant containers in each operating room.  To 
prevent needlestick injuries, needles must not be recapped, purposely bent or broken 
by hand, removed form disposable syringes or otherwise manipulated by hand.   

• Medical Waste that has been placed in the soiled utility rooms will be disposed of by 
Environmental Services OR cleaning staff.  Personnel will routinely inspect these 
areas every 30 minutes and dispose of waste accordingly.  

• Solid waste from the operating rooms (disposable gloves, masks, disposable gowns, 
gauze, etc.) other than that above are not regulated medical waste and need not be 
decontaminated prior to disposal as routine trash; however, they must be sufficiently 
contained in leakproof bags for transport and disposal. 

On-Site Clinics 

• Bulk blood and body fluids (>20ml) such as those found in suction liners, blood bags, 
and pleurevacs, as well as trace chemotherapy waste are placed in the biohazard 
containers located in the utility rooms of the clinics.  Environmental Services is 
responsible for the distribution, collection, and disposal of these containers.  Urine 
and feces may be carefully poured down the sewer. 

• “Sharps” are placed in the puncture-resistant containers in areas of use through-out 
the clinics.  To prevent needlestick injuries, needles must not be recapped, purposely 
bent  
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• or broken by hand, removed from disposable syringes or otherwise manipulated by 
hand.   

• Sharps containers are placed in red bags and collected by Environmental Services for 
disposal in the biohazard containers. 

• Solid waste from patient rooms (disposable gloves, mask, disposable gowns, gauze, 
etc.) is not regulated medical waste and need not be decontaminated prior to disposal 
as routine trash; however, they must be sufficiently contained in leakproof bags for 
transport and disposal. 

OFF-SITE CLINICS 

• Bulk blood and body fluids (>20ml) such as those found in suction liners, blood bags, 
and pleurevacs, as well as trace chemotherapy, are placed in the biohazard containers 
located in the utility rooms in the off-site clinics.  Environmental Services makes 
rounds in the off-site clinics at least once a week, or upon request, for collection and 
distribution of these containers.  Urine and feces may be carefully poured down the 
sewer. 

•  “Sharps” are placed in the puncture-resistant containers in areas of use throughout 
the clinics.  To prevent needlestick injuries, needles must not be recapped, purposely 
bent or broken by hand, removed from disposable syringes or otherwise manipulated 
by hand.   

• Sharps containers are placed in red bags and collected when needed by 
Environmental Services for disposal in biohazard containers. 

• Solid waste from patient rooms (disposable gloves, mask, disposable gowns, gauze, 
etc.) are not regulated medical waste and need not be decontaminated prior to 
disposal as routine trash; however, they must be sufficiently contained in leakproof 
bags for transport and disposal. 
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Clinical Laboratories  

 

• Biological wastes (patient specimens, cultures, or stocks of etiologic agents) are 
placed in autoclavable bags and collected by Environmental Services (681-2727).  
The waste is then packaged appropriately and sent off-site for incineration. 

• Urine may be carefully poured down the sewer. 

• “Sharps”, including needles, syringes with attached needles, slides and cover slips, 
capillary tubes, or scalpel blades are placed in the puncture-resistant containers 
located in areas of use throughout the laboratory.  To prevent needlestick injuries, 
needles must not be recapped, purposely bent or broken by hand, removed from 
disposable syringes by or otherwise manipulated by had.   

• Sharps containers are closed when two-thirds filled and submitted to  Environmental 
Services for proper disposal. 

• Pipets are placed in a “pipet” biohazard box that is lined with small autoclavable 
bags.  Pipet boxes are taped closed when filled and collected by Environmental 
Services. 

• All anatomical pathological waste must be incinerated in a pathological incinerator.  
Such wastes may be disposed in a biohazard container for disposal by Environmental 
Services. 

• Solid wastes from laboratories (disposable gloves, gauze, etc.) are not regulated 
medical waste and need not be decontaminated prior to disposal as routine trash; 
however, they must be sufficiently contained in leakproof bags for transport and 
disposal. 

• Solid wastes contaminated with cultures of pathogenic organisms are disposed in 
autoclavable bags and submitted to Environmental Services for appropriate disposal. 

 

RESEARCH / TEACHING LABORATORIES 
 
Due to the closing of the City of Durham Landfill, all landfill waste, including autoclaved 
medical waste, must adhere to Virginia's Medical Waste Management Regulations.  
Orange (not red), autoclavable bags must be used for regulated lab waste.  Waste must 
be autoclaved for 90 minutes at 250oF (121oC).  Each bag is tagged or labeled with the 
date the bag was autoclaved, and the generator's name, address and telephone number 
before being discarded in the regular trash.  Tags are available for purchase through the 
VWR stockroom. 
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• Biological wastes (human blood products, cultures or stocks of etiologic agents) are 
placed in autoclavable bags and steam sterilized. The decontaminated bags are 
discarded in the regular trash 

 
• All pathological waste must be incinerated in a pathological incinerator.  Such wastes 

must be collected in leak-proof biohazard containers and submitted either to 
Environmental Services (681-2727) or the Vivarium staff for incineration. 

 
• Urine may be carefully poured down the sewer. 
 
• “Sharps”, including needles, syringes with attached needles, slides, and cover slips, 

capillary tubes, or scalpel blades are placed in the puncture-resistant containers 
located in areas of use throughout the laboratory.  To prevent needlestick injuries, 
needles must not be recapped, purposely bent or broken by hand, removed from 
disposable syringes by or otherwise manipulated by hand.   Sharps containers are 
closed when two-thirds filled.  They are then placed in an autoclavable bag and steam 
sterilized.  The decontaminated bags are discarded in the regular trash. . 

 

• Pipets are placed in a “pipet” biohazard box that is lined with small autoclavable 
bags.  Pipet boxes are taped closed and steam sterilized before disposal. 

• Solid waste from laboratories (disposable gloves, gauze, etc.) are not regulated 
medical waste and need not be decontaminated prior to disposal as regular trash; 
however, they must be sufficiently contained in leakproof bags for transport and 
disposal. 

• Solid wastes contaminated with cultures of pathogenic organisms are disposed in 
autoclavable bags and steam sterilized before disposal. 

 

REFERENCES 
 
North Carolina Administrative Code (NCAC) 10G.1201-.1207, General Statute (GS) 
130A-309.26, Effective Sept. 1, 1990 
 
Virginia Department of Environmental Quality; Regulated Medical Waste Management 
Regulations; VR 692-40-01:1, June 29, 1994 
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Supplement A 

A.1 

Duke University and Medical Center 
Hazard Identification and Tracking Sheet 

Department:  Deficiency Number:  

Component Name:  Component Code:  

Building Name:  Building Number:  

Hazard Location  Observation Date:  

Observations:   
 

  Days to Correct:  

Reference:  Hazard Classification:  Priority:  

Recommendations    

 

Initiate Action to correct deficiency by this date:  

Evaluator:  Survey Number:  

Corrective Action Taken:    

 

Signature;  Date:  

When this deficiency is corrected or abated, sign and date a copy of this sheet and return to the Occupational 



Supplement A 

A.2 

and Environmental Safety Office (OESO), Box 3914-DUMC,  or Fax to  681-5916 



Supplement A 

A.3 
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Washington State Department of Labor and Industries
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Workplace Hazards to
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A Resource for Workers, Employers, Health Care
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Executive Summary
______________________________________________________________________________

This booklet updates and replaces two
documents prepared by The Department of
Labor & Industries’ Safety & Health
Assessment & Research for Prevention
Program (SHARP) in 1991: “Workplace
Hazards to Reproductive Health – A
Resource for Health Care Providers, Health
and Safety Personnel, and Employers” and
“Workplace Hazards to Reproductive Health
– A Resource for Workers.”

Our goal was to provide an up-to-date
review of reproductive and developmental
issues in the workplace.  The target audience
is broad.  We aimed to provide practical
information to workers, employers, health &
safety personnel, health care providers, and
other individuals interested in this topic.
The table presented at the end of this
Executive Summary provides suggestions as
to which sections would interest each reader
group.

Readers who would prefer a relatively brief
summary of these issues may be interested
in two recent publications from NIOSH:
“The Effects of Workplace Hazards on
Female Reproductive Health” and “The
Effects of Workplace Hazards on Male
Reproductive Health”.  You can obtain these
booklets from NIOSH by calling 1-800-35-
NIOSH and their web site at
http://www.cdc.gov/niosh.

The Introduction provides an overview of
reproductive and developmental issues in
the workplace.

Chapter 1, “Reproduction and
Development: A Primer,” provides basic
background information on male and female

physiology, in addition to reproductive and
developmental toxicology.

Chapter 2, “How Workplace Exposures
Can Affect Reproduction and
Development,” describes the complexity
and susceptibility of human reproductive
and developmental processes.  The spectrum
of health problems is described and a few
examples of hazardous chemicals, infectious
agents, and physical conditions that can
affect reproduction and development are
provided.

Chapter 3, “Identifying and Evaluating
Workplace Risks,” provides background
information and a step-by- step description
of how to perform a risk assessment for
reproductive and developmental health
problems.  Additional guidelines for
conducting exposure assessments and
designing appropriate intervention strategies
are provided in Chapter 4.

Chapter 4, “Guidance for Health Care
Providers,” is designed to complement the
previous chapter, by providing specific
guidelines on responding to patient
concerns, evaluating worker exposures, and
formulating intervention strategies.

Chapter 5, “Guidelines for Workplace
Health & Safety Personnel,” describes
approaches to reducing exposures in the
workplace.

Chapter 6, “Responsibilities of
Employers,” describes how employers can
evaluate workplace hazards, inform their
employees about workplace risks, and
protect them from hazards.
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Chapter 7, “Focus on Selected Hazards,”
provides descriptions of three topical issues
in reproductive and developmental
toxicology: Ergonomic Considerations,
Video Display Terminals, and Endocrine
Disruptors.

Chapter 8, “Workplace Regulations,”
describes the role of the Washington State
Department of Labor & Industries’
Washington Industrial Safety and Health
Act (WISHA) in ensuring safe and healthful
working conditions.  Relevant regulations
are summarized.

Chapter 9, “Workers’ Legal Rights and
Responsibilities,” provides resources for
employees.

“How Workers Can Protect Themselves”
is a one-page fact sheet that may be copied
and distributed or posted in the workplace.

“Conclusions.”  Although the risks posed
by most workplace agents have not been
well-characterized, we suggest that work
practices should be adopted that reduce or
prevent exposures to any hazard.

“For More Information” provides contact
information for several groups that can
provide assistance in solving workplace
problems.  Also included are lists of
databases and written references used to
prepare this booklet.

The “Glossary” provides definitions of
technical terms used in this booklet.

“Feedback” provides readers with the
opportunity to let us know if this booklet
was helpful.
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Introduction

______________________________________________________________________________

Many factors can affect our reproductive
health and ability to produce healthy
children, including radiation, some
chemicals, certain drugs (legal and illegal),
cigarettes, some viruses, and alcohol.  We
may be exposed to these factors at work, at
home, or in the community, where they can
cause reproductive or developmental
problems such as infertility, miscarriage,
birth defects, low birth weight, abnormal
growth and development, and childhood
cancer.

In the past, most public health prevention
efforts were focused solely on the mother’s
exposures, in addition to her diet, and
whether she smoked or drank alcohol during
pregnancy.  Recently however, it has
become clear that the process of bearing
healthy children relies on a complex series
of coordinated events in the father, the
mother, and the fetus.  Consequently, both
men and women are susceptible to
reproductive insults, and exposures to either
parent, even before conception, may affect
the normal development of a child.

Although this information may be alarming
to prospective parents, the good news is that
many such exposures are readily
preventable.

Please note that throughout this booklet, we
use the term “reproduction” to describe the
processes that occur in both the mother and
father before conception.  We use the term

“development” to describe the events that
occur after conception.

This booklet contains information for those
of you who are interested in identifying,
evaluating, and reducing workplace
reproductive and developmental health risks.
The information provided ranges from
descriptions of basic physiology and
toxicology to specific guidance intended for
health care providers, workplace health and
safety personnel, workers, and employers.
This booklet is available from any of L&I’s
service locations listed in “For More
Information”, by calling toll free:
1-888-66-SHARP, or from our web site:
http://www.wa.gov/lni/sharp.

How Workplace Exposures
Can Affect Reproduction
and Development

As part of its National Occupational
Research Agenda (NORA), the National
Institute for Occupational Safety and Health
(NIOSH) has developed a list of eight target
research areas to improve the health and
well-being of United States workers.
NIOSH lists “Fertility and Pregnancy
Abnormalities” as one of these eight
targeted areas and suggests that research and
prevention efforts in this area could save
industry and society billions of dollars in
lost productivity and medical treatment, and
alleviate considerable personal suffering.
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It is important to realize that reproductive
disorders and adverse pregnancy outcomes
are relatively common in the general
population.  In most cases, the causes are not
known.  However, poor nutrition, alcohol,
smoking, prescription or illicit drugs, lack of
prenatal care, age, and heredity all can have
profound effects on reproduction and
development.  The extent to which
workplace exposures contribute to such
problems is not clear, because there are few
studies of such effects in working men and
women.  Consequently, there is a great deal
of uncertainty associated with the
reproductive and developmental toxicity of
most chemicals, physical conditions, and
biological agents.

Although we are uncertain about the extent
to which workplace exposures contribute to
reproductive and developmental health
problems, we know that some workplace
chemicals do affect reproduction and
development.  The use of work practices that
reduce or prevent exposure to hazardous
agents or job activities does not have to wait
until we fully understand the nature and
magnitude of the risk.

From the Preamble to NIOSH’s NORA
Statement on Reproductive Hazards

“While more than 1,000 workplace chemicals
have shown reproductive effects in animals,
most have not been studied in humans.  In

addition, most of the 4 million other chemical
mixtures in commercial use remain untested.

Physical and biological agents in the workplace
that may affect fertility and pregnancy outcomes

are practically unstudied.  The inadequacy of
current knowledge coupled with the ever-

growing variety of workplace exposures pose a
potentially serious public health problem”.
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Chapter 1:

Reproduction and Development:
A Primer

______________________________________________________________________________

A basic knowledge of male and female
physiology is important to understand how
workplace exposures can affect reproduction
and development.  This chapter discusses
egg formation (oogenesis), sperm formation
(spermatogenesis), and pregnancy.
Reproductive and developmental toxicology
(how toxic exposures may interfere with
these systems) will also be discussed.
Specific examples of workplace exposures
linked with the health effects described here
are provided in Chapters 2 and 3.

A Woman’s Reproductive
Cycle

Physiology

When a woman reaches puberty, her body
begins to experience a cyclical process that
prepares her for a possible pregnancy.
Hormones mediate this monthly process,
called the menstrual cycle.  In the ovary,
several eggs (oocytes) mature until usually
one is released from one of the ovaries into a
fallopian tube.  As the eggs mature, the
lining of the uterus thickens in preparation
for receiving a fertilized egg.  Fertilization
occurs in the fallopian tubes.  If no egg is
fertilized, the woman menstruates (sheds the
lining of the uterus).  This monthly process

involves coordination among the brain, the
pituitary (a small gland at the base of the
brain), and the ovary.

A woman is born with all the eggs she will
ever have: approximately half a million
eggs.  About 500 of these will mature, be
released, and become available for
fertilization throughout her reproductive
lifetime.  The rest are lost naturally, so that
by about age 52, the ovary has no more eggs
and the woman enters menopause.  Genes in
the eggs, along with genes in the father’s
sperm, help determine many of the
characteristics of the child.

Female Reproductive Toxicology

Exposure to hazardous agents can affect the
female reproductive system in several ways.
Because hormones such as estrogen play
such an important part in the process,
chemicals that disturb patterns of hormone
synthesis, release, or function can cause
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problems in any phase of the menstrual
cycle.  Some chemicals may actually mimic
hormones because they have similar
structures.  These hormone mimics may
affect reproductive function. (The topic of
hormone mimics, or endocrine disruptors, is
discussed further in Chapter 7.)  Other
chemicals do not appear to have similar
structures, but they have properties that
interfere with hormone status, function, and
response.  Possible consequences of
exposure to hazardous substances can be
suppression of ovulation (amenorrhea),
irregular menstruation, excessive bleeding,
or decreased libido.  The timing or
occurrence of ovulation may also be
affected.  How chemicals affect menstrual
function and libido is a relatively new area
and scientific studies are lacking.

A woman’s entire complement of eggs is
formed before she is born; no new eggs are
formed after birth.  Consequently her eggs
may be lost or damaged at any time.
Exposures to agents such as high levels of
ionizing radiation have been shown to
damage eggs before conception, resulting in
infertility and/or an increased risk of
miscarriage.  Laboratory animal studies
suggest that smoking during pregnancy may
damage the egg cells of female offspring.

A Man’s Reproductive Cycle

Physiology

Men begin active spermatogenesis (sperm
production) at puberty and generally
produce sperm for most of their lives.

Spermatogenesis is a continuous process and
is also regulated by hormones, such as
luteinizing hormone (LH), follicle
stimulating hormone (FSH), and
testosterone.  Sperm originate from germ
cells, called spermatogonia.  Spermato-
genesis takes about 72 days; as the sperm
mature, they travel through the tubules of
the testes and the epididymides.  The sperm
are then stored in the epididymis for about
15 to 25 days, where they fully mature and
develop the ability to swim.  Consequently,
the sperm that fertilizes a woman’s egg
actually had a “lifespan” of over two
months, during which time it may have been
damaged by radiation, chemicals, drugs, and
possibly other physical factors, like
excessive heat.

Male Reproductive Toxicology

Toxic exposures can alter the production,
release, or function of hormones that
regulate spermatogenesis.  Such exposures
can also disrupt spermatogenesis.  Decreases
in testosterone can also affect a man’s desire
for, and ability to perform, sexual
intercourse.
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Some chemical or physical agents can
damage a man’s testicles, the sperm cells, or
the mature sperm.  This damage can cause a
reduction in the number of sperm produced
(resulting in subfertility or infertility), a total
absence of sperm, changes in their shape or
ability to move (making sperm less likely to
fertilize an egg), or changes in the genetic
material in the sperm cell (increasing the
chance of miscarriage or birth defects in the
offspring).

Unlike a woman’s eggs, which are all
present at the time she is born, sperm are
produced continually during a man’s
reproductive years.  Once a man is removed
from exposure to a damaging agent,
recovery of normal sperm production may
occur after several months.  However, sperm
production and quality can be permanently
affected if the germ cells have been
damaged.  The ability of cells to replicate
can also be lost or compromised.

Exposures of men to drugs or workplace
chemicals can also affect reproduction and
development if the agent is secreted in the
seminal fluid.  This is known to happen with
some chemotherapeutic drugs and lead.

Pregnancy

Pregnancy can only occur if the woman’s
egg is fertilized.  However, many events
must take place for the fertilized egg to
survive to pregnancy.  Recent research
suggests that most fertilized eggs do not
implant and this very early loss may occur
without the woman’s knowledge.  After
fertilization, the egg moves down the

fallopian tube and implants in the uterus,
where the embryo then develops.  The
mother nourishes her child during each stage
of development through the placenta.  The
whole period of development takes a little
over nine months (39 weeks) and is divided
into three equal parts, called trimesters.
Specific phases of growth and development
occur during each trimester.  The figure
provided at the end of this chapter illustrates
which organs develop during the embryonic
period (approximately the first trimester)
versus fetal period (approximately the
second and third trimesters).

First Trimester:
The first trimester takes place from the time
of fertilization until the end of the thirteenth
week of pregnancy.  During the first
trimester, the embryonic cells divide very
rapidly, and differentiate into the organs and
limbs of the body.

Second and Third Trimesters:
The second and third trimesters are a time of
major growth and development.  Organ
systems such as the circulatory and nervous
systems develop and mature.  The fetus
grows immensely at this time, especially
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during the last few months.  Most bone
growth occurs during this time, and the brain
develops its complex organization.

Developmental Toxicology

Exposure to certain chemicals, infectious
agents, and physical factors can block
fertilization, prevent implantation of the
embryo, and affect early embryonic
development.  Implantation is essential for
survival of the embryo.  Once successful
implantation has occurred, chemicals may
affect the embryo/fetus by crossing through
the placenta and exposing the embryo/fetus
directly, or by affecting the maintenance of
the fetal/placental unit.

The first trimester is one of the most critical
times for the fetus, because extensive
development is taking place.  Cells are
dividing very rapidly at this time to form
complex organs.  Different exposures may
affect the fetus in different ways and the
same exposure may have different effects
depending on the timing.  Exposures such as
chemicals or medications may interfere with
cell division and formation of the organs.
Some exposures may damage the organs or
produce a physical defect, while others
delay normal growth and development.

Exposures may also interfere with growth
and development throughout the second and
third trimesters.  Later in pregnancy,
exposures are less likely to cause physical
birth defects, but are more likely to produce
low birth weight babies or affect brain
development, because brain development
continues throughout the third trimester.
Achieving an adequate birth weight is very
important because low birth weight is a
major risk factor for poor health during the
first years of life.  For example, low birth
weight is a risk factor for childhood asthma.
A few organ systems (for example, the
brain, urinary and reproductive systems)
continue to develop throughout the
remainder of the pregnancy, and thus, are
vulnerable to structural damage in the third
trimester.

Factors that Influence Developmental
Toxicity

• Timing of exposure (developmental
stage of the fetus)

• Amount and route of exposure
• Characteristics of the chemical (e.g.

toxicity and potential to cross the
placenta)

• Characteristics of the mother
• Characteristics of the placenta



7

Adapted from: Moore, Keith L.  The developing human: clinically oriented embryology.  Eds: Keith L. Moore, T.V.N. Persaud, Philadelphia : Saunders, 1998, 6th ed.



8



______________________________________________________________________________

9

Chapter 2:

How Workplace Exposures Can Affect
Reproduction and Development

______________________________________________________________________________

Background

Even under normal physiological conditions,
our reproductive system is not 100% error-
free.  In a 1998 review article, the Agency
for Toxic Substances Disease Registry
(ATSDR) estimated that:

• One in 12 US couples are infertile,

• Forty percent or more of concep-
tions are lost before the 28th week,

• Two to three percent of newborns
suffer a major developmental
defect,

• Seven percent of newborns are of
low birth weight,

• Five percent of newborns are
premature (i.e., born before 37
weeks), and

• An undetermined number suffer
from developmental or functional
problems.

The extent to which workplace exposures
contribute to reproductive and developmen-
tal health problems is currently unknown.
However, it is certain that some workplace

chemicals and physical factors can interfere
with these complex biological processes.
The range of potential adverse outcomes
depends on at least three key factors:

• The chemical and/or physical
properties of the agent of concern,

• The dose to which an individual is
exposed, and

• The timing of the exposure.

The potential risks posed by workplace
exposures are difficult to assess because of
the complexity of human reproductive and
developmental processes, the difficulty in
differentiating from other contributing
factors, difficulties associated with
interpreting laboratory tests, and the lack of
available human data.

This chapter will discuss how chemical,
biological, or physical exposures can affect
the reproductive system and the developing
embryo or fetus.

Adverse Outcomes

The overall health of the pregnant woman is
the most important predictor of the health of
the fetus.  Some of the critical factors that
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disturb fetal development are poor maternal
nutrition, smoking and alcohol, or other drug
abuse.

However, it is clear that other exposures can
adversely affect reproduction and
development, as described in the following
subsections.

In the workplace, some exposures may
affect the embryo or fetus at levels that are
not toxic to the mother.  In addition, even if
certain workplace exposures may not
specifically harm fetal development, they
may still harm an unborn child.  For
example, any health or safety hazard that
introduces a health risk such as trauma or
asphyxiation can be considered a threat to
healthy fetal development.

Genetic Defects

Genetic defects are changes in germ cells
that can be passed from one generation to
the next as well as genetic problems that
arise at the point of fertilization (such as
Trisomy 21, the cause of Down’s
Syndrome).  It has been estimated that at
least 20% of human malformations are due
to inherited genetic defects that are present
in egg or sperm cells.

Non-workplace factors.  Certain medications
and numerous environmental chemicals are
capable of producing mutations in germ
cells.

Workplace concerns.  Genetic defects can be
caused by radiation exposures and several
“genotoxic” chemicals found in the
workplace.

Infertility

Infertility is defined as the inability of a
couple to conceive after one year of regular
intercourse without the use of contracep-
tives.  According to ATSDR, one in twelve
US couples are infertile.  Hazardous
exposures have been shown to cause
infertility in men by interfering with
hormones, damaging the testes (resulting in
inability or reduced ability to produce
sperm), or by directly damaging the sperm,
leading to a reduction in sperm count,
viability, motility, or functional capabilities.
In women, lack of ovulation (release of egg)
or abnormal menstruation may cause
infertility.  Possible causes include damage
to the fallopian tubes (for example, from
pelvic infections), direct damage to the egg,
or a change in the balance of sex hormones
(see below).

Non-workplace factors.  Factors associated
with infertility include a history of sexually
transmitted disease, pelvic infections,
substantial weight loss, thyroid and other
hormonal problems, and advanced maternal
age.

Workplace concerns.  Examples of
chemicals that have been associated with
testicular damage or adverse effects on male
fertility include dibromochloropropane
(DBCP), lead, carbon disulfide, carbaryl,
cadmium, chlordecone, heat, and ethylene
dibromide.
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Menstrual Disorders

Menstrual disorders due to workplace
exposures have not been studied very
extensively, possibly because changes in
menstrual function are difficult to measure.
However, any chemical that influences the
balance of sex hormones could potentially
cause menstrual irregularities.

Non-workplace factors.  Menstrual
irregularities are often due to stress, changes
in diet, or heavy exercise.

Workplace concerns.  Menstrual disorders
have been associated with workplace
exposures to polychlorinated biphenyls
(PCBs), carbon disulfide, perchloroethylene,
benzene, styrene, and toluene.

Impotence and Decreased Libido

Chemicals that affect the nervous system or
the secretion of sex hormones have been
shown to lower libido (sex drive) or alter
sexual response in both men and women.

Non-workplace factors.  Factors that can
affect libido include fatigue, stress, illness,
and some medications.

Workplace concerns.  Some examples of
agents with workplace data linking them to
impotence or decreased libido include
synthetic estrogens, some solvents, carbon
disulfide, manganese, mercury (inorganic),
and vinyl chloride.

Spontaneous Abortion

Spontaneous abortion or miscarriage is a
loss of the embryo or fetus before full term.
ATSDR estimates that 40 percent or more of
all pregnancies end in spontaneous abortion.
A spontaneous abortion can occur before a
woman knows she is pregnant, so that she is
only aware of a period that is late and
possibly heavy.  The causes of spontaneous
abortions are largely unknown.  In women,
spontaneous abortion may be caused by:

• Damaging the genetic material in the egg
so severely that the embryo cannot
survive past very early stages of
development,

• Preventing the fertilized egg from
implanting in the uterus, and

• Directly affecting the developing
embryo or fetus, causing a lethal toxic
effect.

Non-workplace factors.  Several factors
known or suspected to be associated with an
increased risk of spontaneous abortion are
advanced maternal age, smoking, infection,
and gynecological disorders, such as
physical abnormalities of the uterus.

Workplace concerns.  Some examples of
exposures with workplace data linking them
to increased risk of spontaneous abortion
include lead, anesthetic gases, cancer
chemotherapeutic drugs, ethylene oxide,
nitrous oxide, formaldehyde, arsenic,
organic solvents, and heavy lifting.
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Stillbirths

Stillbirth is defined as birth of a dead fetus.
Death occurs in late pregnancy or during
birth.

Non-workplace factors.  Stillbirths may be
due to maternal factors, fetal factors, or
uterine factors.  Injuries, illnesses (such as
toxemia), infections, or catastrophic events
(such as hemorrhage, or cardiac arrest)
would affect both mother and child.  Some
major birth defects and growth abnormali-
ties in the fetus may result in fetal death.
Uterine factors (such as placental
detachment, placental obstruction, or
restricted uterine growth) can also
compromise the survival of the fetus.

Workplace concerns.  Potential work-related
risk factors for stillbirth include biological
and chemical agents that cause birth defects
(see below) and traumatic injury due to
accidents or heavy lifting.

Birth Defects

A birth defect is a physical abnormality or
malformation present at birth, although it
may not be detected until later in life.
ATSDR estimates that two to three percent
of all newborns have a serious birth defect.
Approximately two-thirds of human birth
defects have no known cause; and the
proportion of these associated with exposure
to hazardous substances is unknown.
Agents that cause birth defects by exposure
to the embryo or fetus are called teratogens.
The period of most concern is the first
trimester (first three months of pregnancy),
because this is when the organs and limbs

are being formed.  Women may not be
aware that they are pregnant during much of
this critical period.

Some agents can harm the fetus at exposure
levels that do not affect the mother, so that
the mother may have no symptoms to warn
her that her fetus is being harmed.  Some
examples include lead, glycol ethers, and
ionizing radiation.

Non-workplace factors.  Factors associated
with an increased risk of birth defects are
poor nutrition, advanced maternal age,
alcohol consumption, maternal diseases,
such as diabetes and sickle cell anemia, and
some medications.  Certain maternal
infections such as rubella (German measles)
and toxoplasmosis are known to cause birth
defects.

Workplace concerns.  Examples of
exposures associated with increased risk of
birth defects include dioxins, poly-
chlorinated biphenyls (PCBs), cancer
chemotherapeutic drugs, anesthetic gases,
carbon disulfide, solvents, and mercury
(organic).  Infectious agents, such as
cytomegalovirus, rubella (German measles)
and toxoplasmosis may be workplace
hazards for health care workers, teachers,
childcare workers, or animal workers.

Low Birth Weight and Premature
Birth

Some agents can delay the growth or harm
the health of the embryo or fetus without
causing physical defects or death.  The most
common effect is low birth weight.  Babies
with very low birth weight are at increased
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risk of illness or death in the first year of
life.  Low birth weight can also occur when
a child is premature (before 37 completed
weeks of gestation).  In addition to being at
risk for low birth weight, premature babies
sometimes suffer from the effects of
immature organ systems, such as the
respiratory system.  The factors that
determine precisely when a woman goes
into labor and her baby’s weight are not well
understood.

Non-workplace factors.  Factors that have a
significant adverse effect on embryonic/fetal
growth and birth weight are maternal health
problems, such as abnormal blood pressure,
poor nutrition, smoking, alcohol use, and
inconsistent prenatal care.

Workplace concerns.  Increased risk of low
birth weight has been associated with
exposure to carbon monoxide, poly-
chlorinated biphenyls (PCBs), heavy
physical exertion (e.g. repetitive heavy
lifting, stooping, and/or climbing), lead, and
methylene chloride.  Increased risk of
premature birth has been associated with
exposure to polychlorinated biphenyls
(PCBs), carbon disulfide, and heavy
physical exertion (e.g. repetitive heavy
lifting, stooping, and/or climbing).  See
Chapter 7 for a more detailed discussion of
ergonomic considerations, including heavy
physical exertion.

Childhood Cancer

Cancer-causing substances (carcinogens)
can affect the fetus by passing through the
placenta to the fetus.  These “transplacental
carcinogens” can later cause cancer in the

child or young adult.  Although the research
in this area is in its early stages, certain work
environments appear to place workers at
greater risk.  The work environments of
most concern are those in which metals,
solvents, paints, and agricultural chemicals
are used.

Non-workplace factors.  Diethylstilbestrol
(DES) was a drug given to many pregnant
women in the 1950s-60s.  A small
percentage of their daughters developed a
rare type of cancer as young adults. (There
is also some evidence that a number of their
sons developed abnormalities in their
reproductive organs.)

Workplace concerns.  An example of a
transplacental carcinogen is ionizing
radiation.

Developmental Disorders

The mental development and behavior of
infants and children can be affected by their
mothers’ exposure to harmful substances
during pregnancy.  Behavioral effects
include hyperactivity, decreased attention
span, slow learning ability, and in severe
cases, mental retardation.  Such
“neurobehavioral defects” can accompany
physical defects, and are often not apparent
at the time of birth.  Some of these effects
may be temporary (e.g. hyperactivity), while
others are permanent (e.g. mental
retardation).  Exposure to toxic substances
before birth is only one of many factors that
affect the development and behavior of a
child.
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Developmental disorders are difficult to
measure and have not been studied very
extensively.  Consequently, only a few drugs
and even fewer industrial chemicals that
cause neurobehavioral defects have been
identified.

Non-workplace factors.  Factors that have a
great effect on a child’s development are
nutrition, genetic defects (for example,
Down’s Syndrome), the amount and nature
of the interaction between the child and his
or her parents, and the quality of the child’s
education.  Maternal abuse of ethanol
(alcohol) and narcotic drugs (e.g., cocaine,
heroin) adversely affect the mental
development and behavior of the developing
fetus.  Anticonvulsant drugs, such as
hydantoin, trimethadione, and valproate
have also been associated with
developmental disorders in humans.

Workplace concerns.  Developmental
disorders have been associated with
maternal exposures to radiation, lead,
carbon monoxide, polychlorinated biphenyls
(PCBs), and organic mercury.

Exposure After Birth: Breast milk and
carry over from work

Some toxic chemicals concentrate in fat
tissue once they are absorbed into the body.
Since breast milk is rich in fats, a breast-
feeding infant can be exposed to these toxic
chemicals.  However, because breast-
feeding has many positive benefits, a
woman who is exposed to reproductive
hazards at work should consult with her
health care provider before deciding whether
or not to breast feed.

Children and/or other family members can
be exposed to workplace chemicals if they
are brought home on skin or clothes.
Adopting good personal hygiene (showering
or washing at work, changing out of work
clothes and shoes before going home) can
prevent such exposures.

Workplace concerns.  Examples of
workplace agents that can get into breast
milk include polychlorinated biphenyls
(PCBs), polybrominated biphenyls (PBBs),
DDT and related chlorinated hydrocarbons,
organic solvents, lindane, methylene
chloride, phthalates, perchloroethylene,
mercury, and lead.

Examples of workplace agents that can be
carried home on skin and clothes and affect
reproduction and development include metal
dusts, such as cadmium and lead.
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Chapter 3:

Identifying and Evaluating
Workplace Risks

______________________________________________________________________________

Many chemical, physical, and biological
agents interfere with reproduction and
development in laboratory animals;
however, few are known to produce similar
effects in humans.  This might suggest that
such effects are rare or that workplace
exposures are well controlled, but it could
also reflect limited research in this area or
difficulties involved in detecting disorders
and ascribing causes in humans.

Most of the thousands of industrial
chemicals in use today have not been tested
for their ability to affect reproductive
function and development.  Similarly, the
relationships between such health effects
and stresses, whether physical or mental,
remain unclear.  For this reason, it is not
usually possible to conclude with certainty
whether or not a particular exposure can
cause harm.  The surest way to reduce risks
to workers or to a developing fetus is to
minimize or prevent exposure to suspected
hazards.

Assessing Reproductive
and Developmental Risks in
the Workplace

Because each worker and worksite is
unique, workplace risks to reproduction and
development must be assessed on a case-by-

case basis.  This section describes a three-
step risk assessment process:

• Hazard Identification,

• Exposure Assessment, and

• Risk Characterization.

This is an important tool for anyone
involved in evaluating workplace hazards to
reproduction and development, including
health care providers, workplace health and
safety personnel, and employers.

Hazard Identification

Hazard Identification is a two-step process:

1) Identifying potentially harmful
chemical, physical, and biological
agents; and

2) Determining whether these agents
are reproductive or developmental
hazards.

Identify the substance(s) used on the
job.

The first step is to inventory the chemical,
biological, and physical agents used on the
job.  This information should be available
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from an employer or health & safety
professional at the work site.  Just having
the brand name of a product is not
particularly useful, because it rarely gives
any indication of the actual ingredients.
Sometimes a product label has ingredient
information, but this information is often
incomplete and unreliable.  The best way to
obtain information about a product’s
chemical composition is from a Material
Safety Data Sheet (MSDS).  An MSDS lists
the hazardous chemical contents of a
product, describes its health and safety
hazards, and gives methods for its safe use,
storage, and disposal. (A sample letter for
requesting an MSDS and an example of an
MSDS are provided in Appendix B and C,
respectively.)  The federal Hazard
Communication Standard and the
Washington State Hazard Communication
Standard require manufacturers to supply an
MSDS for any product that contains a
certain fraction of an identified toxic
substance.  Employers obtain the MSDS
when they purchase the product, and must
make the MSDS available to employees on
request.  Under this standard, employers are
obligated to provide a treating health care
provider with this information if it is
requested.  In addition, product
manufacturers are required to give further
information on a chemical (including trade
secrets and proprietary information not
listed on the MSDS) to any health
professional that is providing occupational
health services to exposed employees.

Determine whether the agent is a
reproductive or developmental hazard.

Unfortunately, MSDSs rarely include
adequate information on reproductive or
developmental health effects because their
primary use is to identify a product’s
ingredients.  Contacting the manufacturer
directly occasionally yields useful
information.  In most cases, consultation
with an occupational health specialist or
specialized texts or databases is necessary
(see “For More Information”).  A good
starting point is to review the lists of
workplace reproductive and developmental
hazards provided in this booklet.  The
summary tables provided in this chapter and
the detailed tables provided in Appendix A
list many of the most common chemical,
biological, and physical hazards used in
workplaces.

Testing for reproductive and
developmental toxicity

Scientists use a variety of approaches to
determine whether chemical, physical, or
biological agents can adversely affect
reproduction or development.  These include
studies of human populations (epidemi-
ological studies and case studies), studies of
animals, and short-term laboratory tests.
Each of these methods will be described
briefly below.

Human studies

Case studies are medical reports of
individual cases or clusters of cases of
illness, but rarely provide cause-and-effect
information.  Epidemiology is the study of
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groups of humans to look for unusual or
abnormal patterns of health problems.
Epidemiological studies are designed to
determine whether these unusual patterns
are associated with a particular exposure.

In practice, epidemiological studies have
some limitations.  The principal problem is
describing human exposure.  Workers are
usually exposed to many substances
simultaneously, and it is often difficult to
estimate the level of exposure to a particular
substance.  Therefore, determining which
workplace hazards are responsible for health
problems is difficult.  In addition, a worker’s
non-occupational activities and lifestyle may
involve hazardous exposures.  There are also
problems in describing human health effects.
Harm to pregnancy or reproduction is often
difficult to measure, and frequently
miscarriage occurs before pregnancy is
recognized.  Finally, epidemiologists must
study very large numbers of people to be
able to detect a difference between exposed
and unexposed people for rare health
problems (e.g., hypospadias) or conditions
that are relatively common in the general
population (e.g., spontaneous abortion).

Overall, while epidemiological studies can
rarely provide direct cause-and-effect
information, the associations between
exposure and effect that they demonstrate
are useful for identifying and recognizing
human reproductive and developmental
hazards.  However, because of the
difficulties mentioned above, few agents
have been well-characterized in humans.

One disadvantage in relying on epidemiol-
ogical evidence is that we cannot recognize

problems until they actually occur.  In
contrast to studies in humans, animal studies
and short-term laboratory tests can serve as
indicators of a potential hazard before a
major problem emerges in people.

Animal studies

Standard animal reproductive and develop-
mental toxicity tests expose groups of
laboratory animals to different amounts of a
suspected toxic agent for different periods of
time.  The timing is designed to coincide
with the most sensitive exposure time for the
particular effect being studied.  These
animals are then compared with animals that
were not exposed (controls), to see if there
are differences in sperm production, litter
size, embryo or fetal growth and survival,
birth defects in offspring, or other
reproductive and developmental functions.
It is usually assumed that most agents that
harm reproduction or development in
animals also have the potential to disturb
these processes in humans.

Short-term tests

Short-term tests are laboratory methods that
are relatively inexpensive and can be
performed in a short period of time.  The
most common short-term tests are designed
to determine if a substance can cause DNA
mutations or chromosome breaks (changes
in the genetic material of a cell).  Genetic
changes to germ cells could lead to sterility
in the male or female or be passed on to the
fetus, resulting in spontaneous abortion,
genetic disease or birth defects.  Other short-
term tests involve culturing embryonic cells
or the embryos of laboratory animals.  These
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tests have the advantage of being relatively
inexpensive, rapid, and humane compared to
animal tests.  However, because they cannot
mimic the very complex processes that take
place in whole animals, short-term tests
cannot be used by themselves to identify
reproductive and developmental hazards.
Nonetheless, scientists use these tests to
investigate the mechanisms by which agents
affect reproduction and development, screen
substances for their potential toxicity, and
assign priorities for animal testing.

Classifying reproductive and
developmental hazards

Several schemes have been devised to
categorize agents according to their potential
to affect reproduction and development in
humans.  For the purposes of this booklet,
we used the REPROTEXT system to
classify the effects of workplace agents.
This computerized database describes
effects on human reproduction of acute and
chronic exposures to numerous substances
(including chemicals commonly
encountered in the workplace), as well as

carcinogenic and genetic influences.  This
system includes a “grade-card” scale of
reproductive/developmental hazards that
scores the weight-of-evidence for
reproductive and developmental toxicity
(see below).  It is critically important to
recognize that the REPROTEXT ratings do
not reflect the potencies of the reproductive
and developmental toxicants.  The ratings
only refer to the weight-of-evidence for
reproductive and developmental effects in
humans.

The following series of tables summarize the
major reproductive and developmental
hazards by the type of workplace in which
they are commonly used.  Since it is not
possible to discuss all the agents to which
workers may be exposed, we have provided
a selected list of hazards that may be
encountered in the workplace.

This list should be used as a starting point
for discussions about reproductive and
developmental hazards in the workplace.
More details about these hazards are
provided in Appendix A, including a

A+
A
A–
B+
B
B–
C
D
E
F

REPROTEXT  RATINGS

Human reproductive hazard with no known no-effect dose.
Human reproductive hazard with known no-effect dose.
Unconfirmed human reproductive hazard.
Multiple reproductive effects in animals, no human data.
Mixed reproductive effects in animals but no human data.
Few reproductive effects in animals but no human data.
No reproductive data found.
Insufficient information to identify.
Known not to affect animal reproduction but no human data.
Known not to affect human reproduction.
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description of which specific reproductive
and developmental processes are affected.
Some workplace agents were not present in
the REPROTEXT database.  In this case,
the authors of this booklet classified these
hazards based on available data.  The
authors’ classifications are denoted by
shading and assigning an asterisk (*).

It is important to note that how we view a
hazard may change as the science of
reproductive and developmental toxicology
advances and new or better data are
available.

Because this booklet focuses only on
reproduction and development, other health
effects of the substances in the tables are not
identified or discussed.  Readers are
encouraged to obtain general toxicity
information from other sources (see “For
More Information”).
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Key to REPROTEXT classifications on last page of table 20

CHEMICAL HAZARDS TO REPRODUCTIVE AND DEVELOPMENTAL HEALTH USED IN
AGRICULTURE

Insecticides/Rodenticides/Ascaracides

Carbamates
Benomyl     A–
Carbaryl     A–

Organochlorines
Aldrin     B+
Dichlorodiphenyltrichloroethane (DDT)     A–
Dicofol     B–*
Dieldrin     B*
Endosulfan     B+
Lindane     A–
Methoxychlor     B+*
Toxaphene     B+

Organophosphates
Chlorpyrifos     A–
Diazinon     A–
Dichlorvos     B
Dimethoate     A–
Malathion     B+
Methyl Parathion     A–
Parathion     B+

Pyrethrins
Resmethrin     E

Rodenticides
Fluoroacetic Acid     B–
Warfarin     A+

Herbicides
Atrazine     A–*
2,4-Dichlorophenoxyacetic Acid (2,4-D)     A–
Dinoseb     B+

Fungicides/Fumigants/Sterilants
Acrylonitrile     A–
Benomyl     A–
Bisphenol (A)     C
Dibromochloropropane (DBCP)     A*
Ethylene Dibromide (EDB)     A–
Ethylene glycol monomethyl ether (EGME)     A–
Ethylene Oxide (EtO)     A–
Mercury (organic)     A+
Sulfur Dioxide     A–
1,1,1-Trichloroethane     B
Vinclozolin     B–*

Miscellaneous
Acrolein     B–
Antimony Potassium Tartrate     A–
Boric Acid     A–
Ethylene Thiourea     B*
Ortho-Dichlorobenzene     A–
Perchloroethylene     A–
Potassium Silver Cyanide     A–
Triple Super Phosphate, Granular     A–
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CHEMICAL HAZARDS TO REPRODUCTIVE AND DEVELOPMENTAL HEALTH USED IN
INDUSTRY

Gases
Carbon Dioxide     B+
Carbon Monoxide     A+
Formaldehyde     A–
Methane     B–
Nitrous Oxide     A–
Sulfur Dioxide     A–

Solvents
Acetaldehyde     A–
Acetone     A–
Aniline     A+
Benzene     A–
Carbon Tetrachloride     B+
Chloroform     A–
Dimethylformamide     A–
Dimethyl Phthalate     B
Dimethyl Sulfoxide (DMSO)     B*
Ethyl Alcohol     A+
Ethylene Dibromide (EDB)     A–
Ethylene glycol monoethyl ether (EGEE)     A–
Ethylene glycol monomethyl ether (EGME)     A–
Gasoline     A–
Methanol     A–
Methyl Ethyl Ketone (MEK)     A–
Methylene Chloride     A+
Methylformamide, N     B+*
Methylpyrrolidone     B+
Ortho-Dichlorobenzene     A–
Perchloroethylene     A–
Phenol     A+
Styrene     A–
Sulfur Dioxide     A–
Toluene     A+
1,1,1-Trichloroethane     B
Trichloroethylene (TCE)     A–
Xylene     A–

Metals/Metal Compounds
Aluminum     A–
Antimony     A–
Arsenic     A–
Boron Oxide     A–
Cadmium     A–
Chromium     B+
Copper     A–
Lead     A+
Manganese     A–
Mercury (Inorganic)     A–
Mercury (Organic)     A+
Nickel     B
Selenium     A–
Tellurium     B–
Zinc     F

Miscellaneous Industrial Chemicals
Acetaldehyde     A–
Acetone     A–
Acrolein     B–
Acrylamide     B+
Acrylonitrile     A–
Ammonia     A–
Aniline     A+
Antimony Potassium Tartrate   A–
Bisphenol (A)     C
Boric Acid     A–
Boron Oxide     A–
Bromine     A–
Carbamide     A–
Carbon Disulfide     A+
Di(2-ethylhexyl) phthalate (DEHP)     B+*
Dimethylformamide     A–
Dimethyl Phthalate     B
Dinitrotoluene (DNT)     A+
Epichlorohydrin     B*
Ethyl Alcohol     A+
Ethylene Dibromide (EDB)     A–
Ethylene Oxide     A–
Ethylene Thiourea     B*
Fluoroacetic Acid     B–
Gasoline     A–
Lithium     A–
Methanol     A–
Methyl Methacrylate     B–
Methylene Chloride     A+
Methylformamide, N     B+*
Methylpyrrolidone     B+
Paints     A-
Perchloroethylene (PCE)     A–
Phenol     A+
Polybrominated Biphenyls (PBBs)     B*
Polychlorinated Biphenyls (PCBs)     A+
Polyvinyl Chloride (PVC)     A–
Potassium Silver Cyanide     A–
Styrene     A–
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)    A–
TOCP     B–
Toluene    A+
Trichloroethylene (TCE)     A–
Trinitrotoluene (TNT)     A–*
Vinyl Chloride Monomer (VCM)     A–
Xylene     A–
Zinc Chloride     F
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OTHER WORKPLACE HAZARDS TO REPRODUCTIVE AND DEVELOPMENTAL HEALTH

Medications
Busulfan     A+
Chlorambucil     A+
Cyclophosphamide     A*
Diethylstilbestrol (DES)     A+
Dimethyl Sulfoxide (DMSO)     B*
Halothane     B+*
Lithium     A–
Methotrexate     A+
Nitrous oxide     A–
Oral Contraceptives     A–*
Phenol     A+
Ribavirin     B+*
Warfarin     A+

Ergonomic/Physical Hazards
Heat     A–
Heavy Physical Exertion     A*
High Frequency Electromagnetic Radiation      A–*
Ionizing Radiation     A
Noise     A–

Biological Hazards
Cytomegalovirus     A*
Hepatitis B Virus     A*
Human Immunodeficiency Virus     A*
Parvovirus B19, Human     A*
Rubella     A*
Toxoplasmosis     A*
Varicella-zoster virus     A*

Key to REPROTEXT


 classifications:

A+   Human reproductive hazard with no known no-effect dose.
A     Human reproductive hazard with known no-effect dose.
A–   Unconfirmed human reproductive hazard.
B+   Multiple reproductive effects in animals, no human data.
B     Mixed reproductive effects in animals but no human data.
B–   Few reproductive effects in animals but no human data.
C     No reproductive data found.
E     Known not to affect animal reproduction but no human data.
F     Known not to affect human reproduction.
*      Rating not available in REPROTEXT database; rating applied by authors of this booklet

and based on available data.

REPROTEXT data reprinted with permission: Hall, A.H. (Ed): REPRORISK  System.  MICROMEDEX, Inc.,
Englewood, Colorado (Volume 99, expires February 28, 1999).
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Exposure Assessment: Estimating
Worker Exposures to Reproductive
and Developmental Hazards

Exposure routes

There are three common routes of exposure
to hazardous chemicals and biological
agents in the workplace:

• Inhalation (breathing in).  Irritating
chemicals, like acids and alkalis, react
with the first tissue they contact in the
body and can cause problems at the
point of contact.  Since irritants
generally do not enter the bloodstream to
any great extent; they are unlikely to
affect other parts of the body, including
the reproductive system or a developing
fetus.  However, other chemicals, such
as waste anesthetic gases, are readily
absorbed through the lungs and into the
bloodstream, where they can affect the
reproductive organs or the developing
fetus.

• Skin contact.  The skin is a protective
barrier that prevents foreign substances
from entering the body.  However,
chemicals such as carbon disulfide can
be absorbed through the skin and enter
the bloodstream.  Agents can penetrate
the skin more easily if the skin is cut or
cracked or if a skin rash is present.

• Ingestion (swallowing).  Chemical or
biological agents can be swallowed if
left on hands, clothing, or beard, or if
they accidentally contaminate food,
drinks, or cigarettes.  Toxic agents
present in the workplace in the form of

dusts (for example, metal dusts like lead
or cadmium) are easily ingested.  Dusts
and large particles too big to be absorbed
in the lungs can still be captured in the
nose, mouth and throat, and swallowed.

Workplace exposure limits

Although workers are potentially exposed to
chemicals by all three of these routes, most
occupational standards are based solely on
inhalation.  Airborne concentrations are
expressed as milligrams per cubic meter of
air (mg/m3) or parts per million in air (ppm).
Permissible exposure limits (PELs) include
time-weighted averages (TWAs), short-term
excursion limits (STELs), and ceiling
values.  These limits are for airborne
concentrations designed to protect worker
health (WAC-296-62: General Occupational
Health Standards).  However, for agents that
can be easily absorbed through the skin,
information on limits for the amount of skin
exposure is essential.

If monitoring for airborne levels has been
performed by an industrial hygienist,
workers have the legal right to see the
results for their work area (WAC 296-62-
052).

Estimating dose

In general, the greater the amount of a
substance that enters the body, the greater
the likelihood, or the severity, of an effect
on the individual and/or fetus.  This
connection between amount and effect is
called the dose-response relationship.
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When an individual is exposed to a toxic
substance, the dose received depends on
several factors:

• The level (concentration) of
substance in the air.

• How hard (fast and deep) the
individual is breathing, which
depends on the degree of physical
exertion.

• The degree of skin contact (for
agents that can be absorbed through
the skin, considering concentration
and duration).

• The potential for ingestion through
hand-to-mouth contamination.

• How easily the agent is absorbed into
the bloodstream.

• How long the exposure lasts
(duration).

• How often the exposure takes place
(frequency).

• The adequacy of any personal
protective equipment used.

Appendix D, “Estimating Workplace
Exposure,” lists the questions that need to be
answered in order to roughly estimate levels
of exposure when monitoring results are not
available. These questions are particularly
useful for health care providers in eliciting a
good work history.

Timing of exposure

When considering reproductive and
developmental toxicity, the timing of
exposure is critical.  Since reproductive
function in both men and women is cyclic,
exposures at different times have different
effects.  For development, timing is critical:
the same dose of the same chemical at
different times may have no effect, or very
different effects.

The likelihood of a chance high exposure
should be considered.  Is there a history of
“unusual” situations, such as equipment
breakdowns or spills, that may occasionally
expose workers to other toxic agents or to
larger amounts of agents used routinely?
When considering effects on reproduction
and fetal development, peak exposures may
be more important than the typically
measured time-weighted averages (average
exposure over an entire workshift).

Evaluating symptoms

It is often difficult to determine if a worker’s
symptoms indicate overexposure to a
substance.  This is because many substances
yield nonspecific symptoms.  For example,
solvent overexposure can mimic morning
sickness.  In addition, strong smells can
often cause nausea in pregnant women.
Several questions can help determine if
symptoms are related to workplace
exposures:

• Are the symptoms described
consistent with the substances to
which the worker is exposed?
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• Does the worker feel sick at work
but get better within several hours
after work or over the weekend?

• For pregnant workers, did she have
these symptoms at work before she
got pregnant?  If not, has there been
some change in the work process or
the chemicals she uses before
attributing symptoms to the
pregnancy?

When in doubt about whether symptoms
reflect overexposure, occupational health
specialists should err on the side of caution.

Risk Characterization

Risk Characterization involves estimating
the likelihood of harm based on information
gathered in the Hazard Identification and
Exposure Assessment (i.e., how close is
estimated worker exposure to the lowest
dose that causes harm in animals or
humans?).

Sometimes, assessing risk is relatively
simple.  For example, short-term or
occasional worker exposure to low levels of
substances such as paint fumes or roofing tar
fumes is unlikely to affect pregnancy or
fertility.  In more complicated situations, it
may be necessary to consult with an
occupational medicine physician or other
occupational health specialist.

One approach to assessing the likelihood of
harm is to place the worker’s exposure in
one of several broad categories (“high
concern,” “moderate concern,” “low
concern” and “not of concern”) based on

information gathered in the Hazard
Identification and Exposure Assessment.
Because of the complexity of the factors that
must be considered (toxicity, timing and
extent of exposure, potency, severity of
outcome, uncertainty inherent in animal
testing, individual risk factors such as
diabetes or history of miscarriage), a great
deal of judgment is required when
evaluating and categorizing the risk to an
individual worker.  The categories and the
language used in this scheme are, therefore,
necessarily broad.

High concern situations

This includes overexposure or substantial
exposure to substances known to harm
reproduction in humans (e.g., agents with a
REPROTEXT rating of A+, A, or A–).

Moderate concern situations

This includes on-going, frequent exposure to
substances that are probably or possibly
harmful to human reproduction based on
animal evidence (e.g., agents with a
REPROTEXT rating of B+, B or B–).

Low concern situations

This includes infrequent, transient, low-level
exposure to substances possibly harmful to
reproduction (e.g., agents with a
REPROTEXT rating of C, E, or F).

No concern situations

This includes: 1) extremely low exposure to
any toxic substance, or 2) exposure to any
substance that is unlikely to be harmful to



IDENTIFYING AND EVALUATING WORKPLACE RISKS
______________________________________________________________________________

26

human reproduction in the absence of severe
acute overexposure (agents with a
REPROTEXT rating of C, E, or F).  It
should be noted, however, that these
substances may have other serious toxic
effects on workers that are not related to
their reproductive health.

Intervention Strategies

A detailed description of intervention
strategies is provided in Chapter 4.  A health
care professional should be involved in
formulating such strategies to ensure that
both the worker and unborn child are
protected from exposures to reproductive
and developmental hazards.
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Chapter 4:

Guidance for Health Care Providers

______________________________________________________________________________

Answering Workers’
Questions

Health care providers are frequently asked
about potential workplace risks to the health
of men and women.  While it is not the
responsibility of the primary health care
provider to evaluate hazards on behalf of the
employer, the provider is responsible for
advising patients and answering questions.
A primary health care provider can also
consult with an occupational medicine
physician or other occupational health
specialist.  This chapter and the previous one
are designed to help providers respond to
patient concerns, independently or in
conjunction with an occupational health
specialist.  This information is summarized
in the flow-chart at the end of this chapter.

Planning the Pregnancy

Women and men may consider many
aspects of their life (e.g. finances, age of
other children, living arrangements) while
planning for a family.  Work issues should
also be considered.  Exposure to harmful
substances is often preventable.  By
evaluating possible exposures at work and in
the home before trying to conceive, perhaps
several months before conception, people
can take steps to prevent hazardous
exposures and help ensure a healthy baby

(see Chapter 3).  Health care providers can
help with this.

Evaluating Patient Risk

It is very important for the health care
provider to counsel the patient regarding risk
factors for adverse reproductive outcomes
that are unrelated to workplace exposure.
Examples of risk factors that may be more
important than workplace exposures include
age, lifestyle factors, and personal or family
history of adverse outcomes.

The counseling and intervention for patients
regarding workplace hazards vary according
to the type and extent of risk in each
situation.  The first step, common to every
case, is the process of Risk Assessment,
described in detail in the previous chapter.
The questionnaire for workers in Appendix
D provides work history questions that can
also assist in the evaluation of historical and
current exposures.  The health care provider
may determine if there are any specific
medical conditions or complications of
pregnancy that might make a pregnant
woman unusually susceptible to any
workplace health hazard.  For example, a
patient with placenta previa and/or
threatened abortion should be advised to
limit lifting and prolonged standing.  Also, a
fetus that is already smaller than it should be
for other reasons is at greater risk of further
compromise by maternal exposure to
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developmental hazards at work.  Risk
assessment depends on accurate
identification of the relevant chemical, the
timing of exposure, and the dose to which
the worker is exposed.

Determining Interventions

Workplace practices may need to be
modified or eliminated to control
reproductive or developmental risk.  Based
on the results of the Risk Assessment, the
provider can advise the patient on the level
of risk involved and, if necessary, suggest
possible interventions to reduce the risk.
For example, if the Risk Assessment
suggests there is little or no risk, the
provider can advise the patient that there is
little to be concerned about.  However, if the
Risk Assessment suggests a moderate or
high-risk situation, the provider should
advise the patient of this risk and help
determine appropriate intervention(s).  By
working with the patient, the employer, and
the labor union (if applicable), the health
care provider can be instrumental in
changing workplace practices and
decreasing risks.  This approach benefits
both the patient and other employees at the
worksite.  Several options are available to
protect “at risk” workers.  They are, in order
of preference:

• Reducing the level of exposure.

• Temporary transfer to a job
assignment with reduced exposure to
hazardous agents.

• Compensated leave and
uncompensated leave.

• Quitting work.

Decisions regarding appropriate action
should take into account the potential
adverse impact of reductions or loss of
wages or health benefits that may
accompany job transfer or leave.  In cases of
leave or transfer, the health care provider
should also consider risks to any workers
who may replace the affected workers.

Reducing Exposure

Reducing exposure is the preferred
alternative in any situation (“high,”
“moderate” or “low” concern; see Chapter 3
and the flow-chart presented at the end of
this chapter).  This approach has many
advantages: all workers benefit; it is the
least disruptive to the worker and the
employer; and it does not single out
reproductive hazards that may affect an
individual worker or one sex more than the
other.

Exposure to hazardous substances can be
reduced by replacing hazardous products or
processes with safer ones, improving
workplace ventilation, using safe work
practices, and using appropriate personal
protective equipment (see Chapter 5,
“Guidelines for Workplace Health & Safety
Personnel”).  Individual risk factors may
affect selection of controls.  For example,
high blood pressure makes respirator use
inadvisable for pregnant workers.

A visit to the worksite may be necessary,
and an industrial hygienist or other
knowledgeable person should be consulted.
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The health care provider should inform
workers that exposures can be reduced, and
can help workers communicate with the
employer, health and safety personnel, and
the union (see “For More Information”).
Some general recommendations can be
made to all workers, such as storing
chemicals in sealed containers when not in
use; not eating, drinking, smoking or
applying makeup in work areas; avoiding
skin contact with chemicals; if chemicals are
spilled on them, changing out of
contaminated clothing right away and
washing themselves with soap and water
(see “How Workers Can Protect
Themselves,” later in this booklet).

Temporary Transfer

Economic and job security themselves are
integral to workers’ general and
reproductive health.  Consequently, job
transfer is a less satisfactory alternative and
must be discussed in great detail.
Temporary transfer should only be
recommended in high concern situations
when exposures cannot, or will not, be
reduced in a timely fashion.  Temporary
transfer should also be suggested as an
option to workers in moderate concern
situations.  If an employee is interested, the
health care provider can play an important
role in helping secure temporary job
transfers.  Although an employer is not
generally required by law to transfer a
pregnant worker to a job that the worker or
health care provider perceives to be safer,
some employers have a policy regarding
voluntary temporary transfer options during
pregnancy.  Many employers will follow the

recommendations of a health care provider
regarding job placement.

It is important to note that an employer
cannot force an employee to transfer jobs.
This issue was clarified in a landmark 1991
Supreme Court ruling, United Auto Workers
v. Johnson Controls, in which fetal
protection policies that involve mandatory
transfer were forbidden.

Compensated Leave and
Uncompensated Leave

While Washington State’s industrial
insurance laws (workers’ compensation) are
the usual recourse for workplace illnesses or
injury, compensation is not generally
available for reproductive health problems
and developmental effects.  A discussion of
this topic is provided in Chapter 9,
“Workers’ Legal Rights and Responsi-
bilities.”

However, for pregnant women in high
exposure situations, where exposure
reduction and temporary transfer is not
available, the provider should try to use the
disability coverage of federal and
Washington State sex discrimination laws to
provide benefits for removal from hazardous
exposure (see Chapter 9).  While these laws
do not require any employer to provide
specific benefits, they state that coverage for
pregnancy must be equal to coverage for any
other medical conditions that temporarily
interfere with ability to work.  Therefore,
employers must provide workers affected by
pregnancy, miscarriage, or childbirth the
same insurance benefits, sick leave, job
modifications, seniority credits, and
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reinstatement privileges afforded to workers
disabled by other causes.  Some workers in
moderate concern situations may request
disability leave if a transfer is not available.

Sometimes a pregnant worker who is
exposed to a hazardous substance may not
be eligible for a disability plan and find that
there is no appropriate transfer available.
Under these circumstances she may be
eligible for unemployment compensation.
Unemployment compensation is available to
a worker who is involuntarily laid off
because of physical inability to perform the
regular work, but able and available to be
hired into another job.

Quitting Work

Whether a worker decides to quit work is a
personal decision.  It is important that a
worker be aware of the other options
available and of the consequences of his or
her decision.

Advising the Breast-
Feeding Patient

With rising numbers of women in the
workplace interested in breast-feeding,
concern regarding chemicals in breast milk
is also growing.  Some toxic substances
found in the workplace can make their way
into breast milk.  Examples include fat-
soluble volatile solvents, PCBs, PBBs,
DDT, and related non-volatile chlorinated
hydrocarbons.

Given the many benefits of breast-feeding,
this uncertainty creates difficulties in

making recommendations to women with
potentially hazardous exposures.

Other Patient Concerns

This section is not exhaustive and in
particular does not address the issues of
counseling the pregnant patient after
exposure has already occurred.  For more
information on addressing patient questions
and concerns regarding reproductive
hazards, the reader is referred to the articles
by Paul & Himmelstein (1988), Welch
(1986), and the computerized databases
listed in “For More Information.”
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RESPONDING TO PATIENT QUESTIONS REGARDING THEIR
REPRODUCTIVE/DEVELOPMENTAL HEALTH AND THEIR JOB

I.  IDENTIFY THE HAZARD(S)

Sources of Information:
Product label(s), MSDS(s), patient work history,
product manufacturer(s), occupational health
specialist.

II.  ESTIMATE THE PATIENT’S EXPOSURE(S)

Sources of Information:
Patient work history, workplace industrial hygiene
measurements, biological monitoring results, nature
and pattern of symptoms.

III.  CHARACTERIZE THE PATIENT’S RISK
Based on the information gathered in steps I and II, the patient’s situation can be broadly characterized:

HIGH CONCERN
SITUATION

Overexposure or
substantial exposure to
a known or probable
human reproductive
toxicant (human
evidence).

MODERATE CONCERN
SITUATION

On-going, frequent
exposure to a probable
or possible human
reproductive toxicant
(animal evidence).

LOW CONCERN
SITUATION

Infrequent, transient,
low-level exposure to a
possible reproductive
toxicant.

NO CONCERN
SITUATION

Extremely low exposure
to a substance unlikely
to be harmful to human
reproduction.

IV.  ASSIST THE PATIENT IN DETERMINING APPROPRIATE INTERVENTIONS
Available options, in order of preference:

1.  Reduce exposure
2.  Job transfer
3.  Compensated and

uncompensated
leave

4.  Quit work

1.  Reduce exposure
2.  Job transfer
3.  Compensated and

uncompensated
leave

1.  Reduce exposure 1.  Reassure patient
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Chapter 5:

Guidelines for Workplace Health &
Safety Personnel

______________________________________________________________________________

Hierarchy of Controls

Occupational health and safety professionals
refer to a “hierarchy of controls,” which is a
ranking of methods that can be used in the
workplace to prevent or minimize worker
exposures - from the most effective to the
least effective.  Conceptually, a workplace
exposure can be visualized as a source of
potentially hazardous material, and a
pathway along which the hazardous material
travels to reach and affect the worker.  The
exposures can be controlled by eliminating
the source (product substitution), capturing
the contaminant along the pathway
(engineering controls), and finally
controlling exposures at the worker
(personal protective equipment,
administrative controls, and personal

hygiene).  This ranking of controls applies to
practically all workplace exposures, and is
readily applicable to reproductive and
developmental hazards.

Control at the Source

The most effective method of control is to
eliminate exposure to reproductive or
developmental hazards.  This can be
accomplished by substituting with a less
toxic alternative.  However, before a
substitute is chosen, the health and safety
hazards of the new product must be
carefully considered.  For example, mineral
spirits (Stoddard Solvent) and Freon dry
cleaning fluids are less toxic than
perchloroethylene.  However, mineral spirits
pose a greater fire hazard and Freons are a
major cause of environmental air pollution.
Frequently, there is less information or no
testing available on the new product.  The
substitution of one key compound may
require a full evaluation of the process with
modifications in work practices down the
line.

Control along the Path

The goal of engineering controls is to limit
exposure at the source.  Types of controls
are listed below in order of effectiveness:

At the Source   Along the Path At the Worker

Least Effective ControlMost Effective Control

Product Local Exhaust Ventilation Gloves, Respirators,
Substitution Process Isolation Safety Glasses, Shop

Coats, etc.
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1. Process or equipment enclosure is
the isolation of the source of
exposure, often through automation.
This can completely eliminate
routine exposure of workers.  For
example, handling of radioactive
materials is often done by
mechanical arms or robots inside an
enclosure such as a glove box.

2. Local exhaust ventilation is a hood
or duct, at or above the source of
exposure, which draws contaminated
air from its source so that it cannot
spread into the room and into a
worker’s breathing zone.

3. General or dilution ventilation is the
continual replacement and
circulation of fresh air sufficient to
keep concentrations of toxic
substances diluted below hazardous
levels.  However, concentrations will
be highest near the source, and
overexposure may occur in this area.

Control at the Worker

Administrative controls

Management activities such as the
institution of safe work practices, training
and special policies (e.g., job rotation) can
augment efforts to reduce exposure to
hazardous substances.  The Washington
Industrial Safety and Health Act (WISHA)
specifies that employers must instruct
workers in general safe work practices and
provide specific instructions about hazards
unique to a worker’s job assignment (WAC
296-24-040).  More detailed information

about WISHA and employer responsibilities
is provided in Chapter 8.

Personal hygiene

Some general recommendations for workers
handling hazardous substances are:

• Store chemicals in sealed containers
when they are not in use.

• Avoid skin contact with or breathing
of chemicals.

• Do not eat, drink, smoke, or apply
make-up in work areas.

• Wash hands with soap and water
before eating, drinking, smoking, or
applying make-up.

• If chemicals spill on a worker, they
must change out of contaminated
clothing immediately and wash with
soap and water.  Separate clothing
should be used at work to avoid
bringing home toxic materials.

Personal protective equipment (PPE)

This final layer of control stops the exposure
at the worker.  Because these controls rely
on workers to implement, they require
greater oversight to be effective.

WAC 296-24-075 covers the use of personal
protective equipment in Washington
workplaces.

The following equipment can be used when
engineering or administrative controls are
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not feasible or are not sufficient to reduce
exposure.  Some workers may wish to use
PPE at all times, even when engineering and
administrative controls seem adequate.  In
light of the uncertainty surrounding so many
exposures, added protection can only help,
and some people may wish to err on the side
of caution.

Respiratory protection
Respiratory protection involves the use of
approved equipment that covers the mouth
and nose and prevents substances in the air
from being inhaled.  A respirator is effective
only when used as part of a comprehensive
program established by the employer.  This
includes identification and measurement of
concentrations of all hazardous substances,
selection of the proper respirator, training
the worker in its proper use, fitting the
respirator to the worker, respirator
maintenance and storage, replacement of
parts when necessary, and a medical
evaluation for workers using respirators.
Minimum performance requirements for
selection and use of respirators and
implementation of a respirator program are
provided in WAC 296-62-071, which is
enforced by the Department of Labor and
Industries WISHA Services Division.

Required respirator use by any worker must
be evaluated by a qualified person, usually
the respirator program administrator under
the guidance of a physician or other
appropriately licensed health care
professional.  If there is a change in health
status, it is recommended that a health care
provider be consulted about continued
respirator use.

The use of a respirator by a pregnant
worker, as for all workers, must also be
evaluated on a case-by-case basis.  Certain
complications of pregnancy, such as high
blood pressure, may make it inadvisable for
a woman to continue working at a job that
requires the use of a respirator.  Several
factors should be considered when the
decision to use a respirator is made.  All
possible measures should be taken to reduce
concentrations of the chemical outside the
respirator (i.e., controls should be used at the
source and along the path).  Caution should
be exercised in assigning any worker to
tasks requiring the use of a respirator if a
single overexposure, such as one that could
result from respirator failure, could result in
significant harm.

Protective clothing
Protective clothing includes gloves, aprons,
goggles, boots, face shields, and any other
items worn as protection.  The protective
clothing must be made of material designed
to resist penetration by the particular toxic
substance being used.  Solvent-resistant
gloves are particularly important, because
solvents can penetrate skin as well as glove
material.  The manufacturer of the protective
clothing usually can provide some
information regarding the substances that
are effectively blocked.  Employers should
train employees on the importance of using
PPE and give them information on when the
PPE should be replaced.
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Chapter 6:

Responsibilities of Employers

______________________________________________________________________________

Under the Hazard Communication Standard
(WAC 296-62-054), employers are
responsible for evaluating workplace
hazards to reproduction and development,
informing employees about these hazards,
and protecting them from these hazards.

Employing an Effective
Protection Program

Many large employers and labor unions
have developed policies for the protection of
worker reproductive and developmental
health.  Their experience, Washington State
and federal regulatory requirements, as well
as legal constraints suggest that the
following features are important for an
effective program.

Identification and Evaluation of
Reproductive and Developmental
Risks

This process involves developing a plan and
the necessary resources for determining
which workplace factors are potentially
hazardous to reproductive and developmen-
tal health.  If an employer does not have the
professional staff necessary to evaluate
workplace risks to reproduction, other
options are available.  An industrial hygiene
consulting firm, an occupational health
clinic, a consulting occupational medicine
physician or nurse, or the Department of

Labor and Industries’ WISHA Services
Division, Consultation Services can assist
(see “For More Information”).

Elimination or Reduction of Risks

If it is determined that a substance in the
workplace presents a risk to worker
reproductive health or embryonic/fetal
development, the employer must take action
to protect workers.  The most desirable
strategy is to eliminate the use of proven or
suspect reproductive or developmental
health hazards.  The next preferred method
is to control exposures to acceptable levels
for ALL employees.  Where technical
difficulties, economic constraints and/or
scientific uncertainty make elimination
impossible, a combination of engineering
controls and, when necessary, personal
protective equipment may be employed (see
Chapter 5, “Guidelines for Workplace
Health and Safety Personnel”).

Job Rotation or Transfer

If exposure cannot be reduced in a timely or
satisfactory manner, the worker at risk could
be voluntarily transferred to a job that does
not involve exposure to hazardous chemicals
or activities.  In most cases, this transfer can
be temporary, and should include retention
of salary, protection of seniority and
benefits, and the right to return to the
original or a substantially similar job.
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Orientation and Information Sessions

This educational approach serves to alert
employees to potential hazards on the job
and provides an introduction to the elements
of the reproductive hazard protection
program and instruction on protective
measures (e.g., equipment and hygiene).

Specifically, the required elements of the
employer’s Hazard Communication
Program under the Standard include:

Information

All employees must be informed of:

• The Hazard Communication
Standard requirements,

• Any operations in their work areas
that involve hazardous chemicals,
and

• The location and availability of the
written Hazard Communication
Program, including the list(s) of
hazardous chemicals and material
safety data sheets (MSDS).

Training

Employees who are exposed or potentially
exposed must be trained about:

• How they can detect the presence or
release of hazardous chemicals;

• Physical and health risks including
reproductive and developmental

hazards of chemicals in the work
area;

• How they can protect themselves
through work practices, emergency
procedures and personal protective
equipment; and

• Details of the Hazard Communica-
tion Program.  This should include
an explanation of any labeling
system, material safety data sheets
and instructions on how to obtain
and use hazard information.

Exposure Monitoring

If known or suspected hazards exist,
employers may attempt to implement
medical surveillance programs in order to
monitor worker exposure levels.  Some
standards require medical monitoring.  Such
programs ensure that individual workers are
not exposed to harmful levels of specific
agents and enable timely intervention to
prevent health problems.  Some difficulties
with exposure monitoring include technical
infeasibility, financial burden, intrusiveness,
and scientific uncertainty regarding
threshold exposure levels and degree of
hazard for specific agents.  The American
Conference of Government Industrial
Hygienists (ACGIH) has published
biological exposure indices (BEIs) for
substances for which biological monitoring
has been developed and validated.
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Counseling Service

Counseling is designed to offer individual
job assessment and recommendations to
workers who intend to have children and are
concerned about specific agents in the
workplace.  Counseling regarding
appropriate work activities may be offered
directly from the employer’s health and
safety staff.  Primary health care providers
and non-medical safety staff often are not
well-informed about reproductive and
developmental hazards.  Consequently, it
may be preferable to consult with a
toxicologist, occupational medicine
physician, or other professional with
expertise in this area for counseling.

Avoiding Discriminatory
Policies

Any policies or actions taken by the
employer must not violate existing laws
prohibiting sex discrimination.  Options for
managing risk must be carefully considered
before taking action.  For example, failure to
use a feasible alternative with the least
adverse impact on the affected sex (such as
reducing or eliminating exposure) may
constitute sex discrimination.  For more
information on the law against discrimina-
tion, see Chapter 8.
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Chapter 7:

Focus on Selected Hazards

______________________________________________________________________________

This section provides brief descriptions of topical issues in reproductive and developmental
health.  The purpose of this section is to provide background information on potential hazards, so
that concerned employers, workers, health & safety personnel, and health care providers can find
additional information.

Ergonomic Considerations

Ergonomics is “the scientific study of human work.”  The term comes from the Greek words
“ergos” meaning work, and “nomos,” meaning natural laws.  All the physical and psychological
aspects of the work environment are considered ergonomic factors and are summarized in the
figure below:

Source: Alberta Worker’s Health Center - Occupational Ergonomics
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Problems may arise when any of the above factors, alone or in combination, place extreme
demands on the worker.  Solutions can often consist of fitting the job to the worker instead of the
worker to the job.  The result is most often worker comfort, increased morale and productivity, a
reduction in musculoskeletal disorders, and a decrease in human and monetary costs.

Are these ergonomic factors harmful to reproduction and development?

Awkward posture, high stress, heavy or repetitive lifting, long working hours, shift work, night
work, and standing for long periods of time have all been studied in regard to reproductive and
developmental outcomes.  Prolonged standing, heavy lifting, and physically strenuous work have
been studied most often.  These types of stressful working conditions have been associated with
spontaneous abortion, premature delivery (before the 37th week gestation), and low birth weight
infants.  Studies suggest that the effect of physical stressors is greatest during the third trimester
of pregnancy and scientific evidence is strongest for an association between physically stressful
work and premature delivery.  The evidence is not conclusive on which or how many workplace
stressors place a woman at risk for premature delivery.  However, it is thought that the types of
stressors are not as important as the number of stressors encountered.  For example, some jobs
may involve standing for eight hours, working rotating shifts, and lifting heavy boxes.  The
combination of these stressors is thought to be of greater concern than any one by itself.

How can work-related physical and organizational stressors be harmful to
reproduction and development?

Employment itself is not a risk factor for adverse reproductive and developmental outcomes.  In
fact, outcomes are as favorable, or better, in employed individuals.  This is because they have the
advantages of wage earning, access to medical care, and the fact that they are healthy enough to
work in the first place.  Nonetheless, some outcomes such as low birth weight and premature
birth have been associated with high or strenuous physical activity at work.  It is important to
remember that physical activity promotes good health during pregnancy.  However, excessive
physical exertion may affect hormone balance, blood flow to the uterus, and pressure within the
abdomen.  It may also further increase caloric needs at a time when needs are already increased.

The factors important in determining precisely when a woman goes into labor and her baby’s
weight are not well understood.  Fetal birth weight depends upon how far along the woman is in
her pregnancy and how well blood and nutrients are flowing through the placenta.  Low birth
weight (less than 2500 grams or 5.5 pounds) is a major risk factor for infant illness and death.
Standing may affect development by restricting the mother’s blood circulation.  Lifting and
heavy exertion may produce increased abdominal pressure.  Both of these results may endanger
fetal circulation and lead to early birth and low birth weight.
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What can we do?

The first step should be an evaluation of the work environment.  The figure above and the
“Estimating Workplace Exposure” questionnaire (in Appendix D) may be useful in this regard.
Next, the worker and employer should work together to make any necessary modifications in
workplace layout, work posture, and work techniques.  If necessary, an ergonomist can be
consulted to evaluate the work situation and provide suggestions for a safe and comfortable work
environment.

The best outcomes are achieved when the pregnant woman is given the ability to control her
work pace and workplace layout.  Controlling the pace of her workplace activities is actually
more important than the tasks themselves.  She should be given the opportunity to take rest
breaks as needed.  The time spent sitting and standing should be varied so that she is not doing
either for a prolonged amount of time.  A change every hour is desirable.

Decreased workload, safety training, lighter duty, fewer hours, or temporary job reassignments
are some other options.  However, jobs that require climbing ladders, balance, carrying bulky
weight, or repetitive lifting should be discouraged.  Furthermore, any weight carried should be
limited to a weight near the woman’s pre-pregnancy weight limit.  (Note: NIOSH suggests that
the majority of the non-pregnant female population is capable of lifting 50 pounds safely if the
load is kept close to the body and at waist height and if the load is not lifted repetitively or with a
twisted or bent posture.)

Although the evidence is not conclusive, it is wise to evaluate the working conditions of pregnant
workers employed in physically stressful jobs.  Throughout the process, communication between
the employer, the pregnant worker, and her health care provider is important.  Once this is done,
adjustments can usually be made to assure continued safe employment during the third trimester
of pregnancy

Job modifications to help make the pregnant worker more comfortable:

Problem: Low back pain
Possible solutions: Provide a work surface suitable for sitting or standing.  This could include a
high chair and a high workbench.  The ability to select the height of the work surface minimizes
changes in posture that may lead to musculoskeletal complaints.  Provide a chair with a backrest
to support the lumbar and sacral areas.  Provide a footrest to reduce pressure.  Provide a step
stool to elevate one foot while standing, reducing back sway.
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Problem: Edema
Possible solutions: Allow short breaks each hour so that the worker can stretch and walk.
Modify work position by providing an adjustable chair or workstation.

Problem: Standing
Possible solutions: Allow short breaks each hour so that the worker can stretch and walk.
Modify work position by allowing periodic horizontal positions (raise legs, recline back).

Problem: Increased frequency of urination because pregnancy affects the kidneys and places
increased pressure on the bladder.
Possible solutions: Sufficient opportunities for bathroom breaks are very important for the
comfort of the woman.

Problem: Hunger and nausea
Possible solutions: The hunger and nausea experienced by pregnant women may be reduced by
allowing a few minutes for a snack.  In addition, failure to take in enough calories may prevent
proper weight gain by mother and baby.

Problem: Fatigue
Possible solutions: Make sure the workstation fits the worker.  Decrease work loads or increase
work breaks.

For More Information on Ergonomics

“Physical Work Load and Pregnancy Outcome,” G. Ahlborg, in: Journal of Occupational and
Environmental Medicine 37(8), 941-944, 1995.

“Pregnant Workers: A physician’s guide to assessing safe employment,” J.S. Feinberg and C.R.
Kelley, in: Western Journal of Medicine 168(2), 86-92, 1998.

“Ergonomics,” M. Marbury, in M. Paul, ed. Occupational and Environmental Reproductive
Hazards: A Guide for Clinicians, Williams and Wilkins, Baltimore, pp.201-217, 1993.

“Revised NIOSH Lifting Equation,” National Institute of Occupational Safety and Health,
United States Department of Health and Human Services, Centers for Disease Control,
Cincinnati, Ohio, 1991. DHHS (NIOSH) Publication No. 94-110.

“Shift work and reproductive health,” T. Nurminen, in: Scandinavian Journal of Work,
Environment and Health 24 (supplement 3), 28-24, 1998.
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“Work load and musculoskeletal complaints during pregnancy,” J. Paul, F.J.H. van Dijk, and
M.H.W. Frings-Dresen, in: Scandinavian Journal of Work, Environment and Health 20(3), 153-
159, 1994.

“Work Pace Control and Pregnancy Health in a Population-based Sample of Employed Women
in Norway,” E. Wergeland and K. Strand, in: Scandinavian Journal of Work, Environment and
Health 24(3), 206-212, 1998.

Video Display Terminals

There has been a great deal of controversy concerning the role of video display terminals (VDTs)
in increasing the risk of birth defects, miscarriages, or other reproductive problems amongst
women of childbearing age.  Much of the debate was fueled by media reports in the early 1990s
that drew attention to possible health hazards from electromagnetic fields (EMFs) emitted by
VDTs.  The following summary is based on a publication by the March of Dimes Birth Defects
Foundation, entitled “VDT Facts.”

Radiation and Birth Defects

Studies by NIOSH in the early 1980s determined that VDTs do not emit detectable levels of X-
rays, a form of radiation that is known (in high doses) to cause birth defects.  While VDTs do
produce X-rays, this form of radiation is absorbed within the terminals.  These studies were
prompted when several small “clusters” of miscarriages and birth defects were reported by
women who used VDTs during pregnancy.  Speculation ensued that VDTs might emit harmful
levels of radiation, like some pre-1970 color TV sets that leaked worrisome amounts of X-rays.
Other studies further discounted radiation risks to the fetus.  In the clusters of birth defects
among co-workers, the birth defects were of different kinds, and so did not seem to reflect any
single cause.  In addition, these birth defects were not of the kinds typically caused by high-level
radiation exposure.  Most experts believe the best explanation for these apparent clusters is
chance.

Controversy Continues

VDTs emit another form of energy called an electromagnetic field (EMF).  Power lines, common
household wiring and electric appliances also produce EMFs.  Unlike X-rays, EMFs do not kill
cells or damage genes, and have long been considered safe.  Scientists are now taking a closer
look at possible health effects of EMFs since two studies in Denver suggested that children who
live near high-current electric power distribution wires had a one-and-a-half to two-fold greater
risk of cancer, especially leukemia, than other children.  The U.S. Congress’s Office of
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Technology Assessment has reported that low frequency EMFs can interact with individual cells
to produce certain biological changes.  However, the significance of these changes is not known
- and it is far from clear that exposure to EMFs pose a risk to pregnant women, their babies or
anyone else.

Some scientists feel that the possible health risks from exposure to strong EMFs have been
greatly exaggerated, whereas others believe that potential health effects cannot be discounted
until we learn more about how this form of energy may affect our bodies.

VDTs and Pregnancy Outcome

In 1991, a study by NIOSH - considered one of the largest and most detailed studies of this issue
to date - reported that women who work at VDTs all day have no more risk of miscarriage than
women with similar jobs who do not use VDTs.  Most studies of the possible risks of VDTs in
pregnancy have produced similar results.

This study helps to ease concerns raised by a 1988 study by researchers at Northern California
Kaiser-Permanente Medical Care Program who reported an almost doubled risk of miscarriage
among women in clerical positions who used VDTs for 20 or more hours per week.  However,
there was no increase in the number of miscarriages among women in professional jobs who
used VDTs for the same number of hours.  The different results for professional and clerical
workers suggest that the VDTs themselves were not responsible for the observed increase in
miscarriages in that study.

The NIOSH study also reported that pregnant VDT users were exposed to electromagnetic
energy at levels no higher than those experienced in the home.  While additional studies on the
use of VDTs during pregnancy are under way, current evidence suggests that VDTs are safe to
use during pregnancy.

A 1997 study by NIOSH compared risk of reduced birth weight and premature birth among
telephone operators who use VDTs at work compared to non-VDT-users.  Following interviews
with 2,430 women, NIOSH concluded that working with VDTs does not increase a woman’s risk
of delivering a baby of reduced birth weight or delivering prematurely.

Other Health Concerns

Many VDT workers complain about neck, back, wrist, hand and shoulder pain - which doctors
sometimes refer to as repetitive strain injury - as well as eye strain.  Psychological stress is also
frequently reported; and some studies have suggested that high levels of stress may adversely
affect pregnancy.
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Controlling Exposures

Pregnant women who are concerned about EMFs can minimize their exposure by sitting an
arm’s length away from the front of the computer screen.  The strength of VDT EMFs drops off
quickly after about 24 inches.  Neither lead aprons nor any other type of radiation shield stops
EMFs.

Many of the other physical and psychological stresses of VDT work can be eliminated or
reduced by appropriately timed work breaks and good workplace design.  VDT operators often
spend hours without moving from their chairs.  This can lead to tense muscles and poor
circulation - which can make a pregnant woman especially uncomfortable.  The continuous stress
on wrists and arms can result in inflammation of tendons, which may pinch nerves to cause
numbness and pain.

Detachable keyboards and height-adjustable tables and chairs can help prevent neck, back, and
arm discomforts.  A chair should also provide support for the lower back.  The computer screen
should be located at or just below eye level to help reduce neck and back problems.  Flexibility is
key; workers should not have to adjust their bodies to fit VDTs.

Glare from screens and close viewing without breaks contribute to eyestrain.  Screens made of
non-reflective glass, adjustable screen light and contrast, and installation of indirect lighting can
help alleviate eyestrain.

Exercise breaks of fifteen minutes for every hour or two of VDT use are recommended.  A brisk
walk or body stretching decreases fatigue and increases productivity.  Between breaks,
inconspicuous exercises at the computer terminal can help - shoulder shrugs, head rolls and foot
rotations help keep blood circulating, muscles relaxed.

For More Information on VDTs

“VDT Facts.”  Published by March of Dimes Birth Defects Foundation.  December, 1992.
Publication 09-410-00.  Available on the World Wide Web at http://modimes.org/pub/vdt.htm.

Grajewski, B. et al. “ Work with Video Display Terminals and the Risk of Reduced Birthweight
and Preterm Birth.”  American Journal of Industrial Medicine 32:681-688, 1997.
Report of the 1997 NIOSH study.

Marcus, M.  “Epidemiologic Studies of VDT Use and Pregnancy Outcome.”  Reproductive
Toxicology 4:51-56, 1990.
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Schnorr, T.M. et al.  “Video Display Terminals and the Risk of Spontaneous Abortions.”  New
England Journal of Medicine 324:727-733, 1991.
Report of the 1990 NIOSH study.

Scialli, A.R.  “The History of Concerns about VDTs.”  Reproductive Toxicology 4:43-44, 1990.

Endocrine Disruptors

Recently, a great deal of attention has been paid to the potential hazards of certain chemicals that
disrupt the endocrine system.  These chemicals have been called "endocrine disruptors" because
they are thought to mimic natural hormones, inhibit the action of hormones, or otherwise alter
the normal regulatory function of the immune, nervous, and endocrine systems.  Most of the
scientific and popular literature has focused on the environmental impacts of endocrine
disruptors.  However, workers in a variety of industries could be exposed to higher levels of
these substances than would be found in a non-workplace environment.

It is beyond the scope of this booklet to provide a comprehensive review of this controversial
subject.  The interested reader can find more articles on endocrine disruption in “For More
Information on Endocrine Disruptors.”  Much of the material presented in this section was
adapted from EPA’s “Special Report on Endocrine Disruption.”

Background on the Endocrine System

The endocrine system helps guide development, growth, reproduction, behavior and other bodily
functions of animals and humans.  It is comprised of endocrine glands and hormones.  Some of
the major endocrine glands are the pituitary, thyroid, pancreas, adrenal, and the male and female
gonads (testes and ovaries).  Endocrine glands produce hormones and secrete them directly into
the bloodstream.  Hormones act as chemical messengers, traveling through the blood to distant
tissues and organs, where they can bind to specific cell sites called receptors.  By binding to
receptors, hormones trigger various responses in the tissues containing the receptors.

An endocrine disruptor is an external agent that interferes in some way with the role of natural
hormones in the body.  An agent might disrupt the endocrine system by affecting any of the
various stages of hormone production and activity, such as by preventing the synthesis of
hormones, by directly binding to hormone receptors, or by interfering with the natural
breakdown of hormones.
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Health Effects

Compelling evidence has accumulated that the endocrine systems of certain fish and wildlife
have been disturbed by chemicals that contaminate their habitats.  Whether this endocrine
disruption is confined to isolated areas or is representative of more widespread environmental
conditions is not clear at present.  Groups of organisms for which there is much evidence of
endocrine disruption include snails, oysters, fish, alligators and other reptiles, and birds, such as
gulls and eagles.

A variety of chemicals have also been found to cause endocrine disruption in laboratory
mammals.  Observed effects have included disruption of female and male reproductive function
(such as disruption of normal sexual differentiation, development of the reproductive system,
ovarian function, sperm production, and pregnancy) and effects on the thyroid gland (which
helps maintain normal metabolism).  Examples of chemicals proposed to have effects on the
reproductive and endocrine systems (from Colborn et al., 1993) include:

• Pesticides
− Herbicides.

2,4-D, 2,4,5-T, Alachlor, Amitrole, Atrazine, Metribuzin,
Nitrofen, Trifluralin

− Fungicides.
Benomyl, Hexachlorobenzene, Tributyl tin, Mancozeb,
Zineb, Maneb, Ziran, Metiram-complex

− Insecticides.
β-HCH, Carbaryl, Chlordane, Dicofol, Dieldrin, DDT and
metabolites, Endosulfan, Heptachlor, and Heptachlor
epoxide, Lindane (γ-HCH), Methomyl, Methoxychlor,
Mirex, Oxychlordane, Parathion, Synthetic pyrethroids,
Toxaphene, Transnonachlor

− Nematocides.
Aldicarb, DBCP

• Industrial Chemicals
Cadmium, Dioxin (2,3,7,8-TCDD), Lead, Mercury, PBBs, PCBs,
Pentachlorophenol, Penta- to nonylphenols, Phthalates, Styrenes

Some scientists suggest that the effects seen in laboratory studies may also be occurring in
human beings.  However, there is considerable scientific debate on this issue.  With the single
exception of diethylstilbestrol (DES), many scientists contend that there is no evidence of cause-
and-effect relationships between endocrine disruption and adverse health effects in humans.
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Clearly, a great deal of research is needed to determine the contribution of endocrine disruptors
to reproductive and developmental health problems in both the environment and the workplace.

Controlling Exposures

Although relatively little information is available on the importance of endocrine disruptors in
the workplace, the goal for employers and workers should be to reduce exposures to these
substances as much as possible.  This is the surest way to prevent endocrine disruptors from
harming workers or the fetus.

For More Information on Endocrine Disruptors

“Special Report on Environmental Endocrine Disruption: An Effects Assessment and Analysis.”
US EPA.  Report# EPA/630/R-96/012.  February 1997.  Available on the World Wide Web at
http://www.epa.gov/ORD/WebPubs/endocrine/

“EPA Special Report On Endocrine Disruption.”  US EPA.  February 1997.  Available on the
World Wide Web at http://www.epa.gov/ORD/WebPubs/endocrine/

Colborn T, vom-Saal FS, Soto A M. (1993). “Developmental effects of endocrine-disrupting
chemicals in wildlife and humans.” Environmental Health Perspectives, 101(5), 378-84.

Colborn T, Dumanoski D, Myers JP, eds. “Our Stolen Future: Are We Threatening Our Fertility,
Intelligence, and Survival? A Scientific Detective Story.” Dutton Books, New York, 1996

“Reproductive Hazards.”  OSHA Fact Sheet. Available on the World Wide Web at
http://www.osha.gov/oshinfo/priorities/reproductive.html

“Environmental Estrogens and Other Hormones.”  Center for Bioenvironmental Research of
Tulane and Xavier Universities. Available on the World Wide Web at
http://www.tmc.tulane.edu/cbr/ECME/EEHome/default.html

Safe SH. “Environmental and dietary estrogens and human health: is there a problem?” Environ
Health Perspect 103:346-351, 1995.

Cooper RL and Kavlock RJ.  “Endocrine disruptors and reproductive development: a weight-of-
evidence overview.” Journal of Endocrinology (1997) 152, 159–166.  Available on the World
Wide Web at http://journals.endocrinology.org/joe//152/joe1520159.htm
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Chapter 8:

Workplace Regulations

______________________________________________________________________________

In 1973, the Washington Legislature enacted
the Washington Industrial Safety and Health
Act (WISHA) with the goal to assure “safe
and healthful working conditions for every
man and woman working in the State of
Washington.”  The Department of Labor and
Industries has adopted many regulations to
protect workers’ safety and health.  These
regulations are found in Title 296 of the
Washington Administrative Code (WAC).

The Department’s WISHA Services
Division regulates workplace safety and
health, which includes workplace exposure
to chemicals and other reproductive hazards.
Some of the important regulations that touch
on potential hazards to reproductive health
and development are identified in previous
chapters.  A few more are summarized
below.

Hazard Communication
Standard

The Hazard Communication Standard
(WAC 296-62-054) requires employers to
provide workers with information about the
hazardous substances to which they may be
exposed and to train them to use these
substances safely.  Information on health
hazards includes information about hazards
to reproductive capabilities.  Employers are
also required to have an MSDS for any
workplace product that contains a hazardous
substance and must make the MSDS

available to workers and to a treating
physician on request.  The MSDS must
include information about any reproductive
or developmental effects of the substance.
Unfortunately, this information is often not
complete.

Permissible Exposure
Limits

Department regulations establish Permis-
sible Exposure Limits (PELs) (mostly in
WAC 296-62-075).  These are airborne
concentrations of substances that represent
enforced limits for regularly exposed
workers (5 days/week, 8 hours/day).  These
limits are intended to represent the
maximum amount (concentration) of a
chemical that can be present in air without
presenting a health hazard, and often
employers are able to keep air concentra-
tions well below the PEL.  However,
exposure limits are not always completely
protective.  For example, skin exposure is
not addressed, and the majority of PELs do
not take adverse reproductive and
developmental effects into account.  In fact,
to date only three chemicals are regulated
partially on the basis of reproductive risk:
lead, ethylene oxide, and dibromochloro-
propane.  The Occupational Safety and
Health Administration (OSHA) is due to add
glycol ethers to the list in 2000.  OSHA may
establish lower PELs that consider
reproductive hazards.
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Personal Protective
Equipment

Employers are required to provide protective
clothing and other equipment when
necessary (WAC 296-24-075).  The
selection of appropriate protective
equipment is a complex task.  An industrial
hygienist, safety professional, or other
knowledgeable person should be consulted
to ensure that the equipment is appropriate
and used correctly, particularly for pregnant
workers (see Chapter 5).

Safety and Health
Committee

Workplaces with eleven or more employees
must designate a safety committee
composed of employer-selected and worker-
elected members (WAC 296-24-045) and
maintain a written accident-prevention
program (WAC-296-24-040).  The
committee is responsible for reviewing
health inspection reports, accident
investigations, and illness/injury prevention
programs to assist in ensuring safe
workplace conditions.  At a minimum, the
accident prevention program should consist
of a safety orientation program describing
the employer's safety program and a
designated safety and health committee
consisting of management and employee
representatives.  The employee
representatives are elected or appointed by
fellow employees.

Other Regulations

Other relevant WISHA regulations that are
designed to protect the health of Washington
State workers include:

• Respiratory Protection (WAC 296-62-
071)

• Biological Agents (WAC 296-62-080)

• Bloodborne Pathogens (WAC 296-62-
08001)

• Hazardous Chemicals in Laboratories
(WAC 296-62-400)

• Control of Chemical Agents (WAC 296-
62-07005)

• Physical Agents (WAC 296-62-090)
− Ionizing radiation
− Nonionizing radiation
− Temperature, radiant heat,

temperature-humidity conditions

For more information about WISHA
regulations, contact the nearest office of the
Washington State Department of Labor and
Industries (see “For More Information”) or
visit WISHA’s World Wide Web site at
http://www.wa.gov/lni/wisha.
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Chapter 9:

Workers’ Legal Rights and
Responsibilities

______________________________________________________________________________

If you are concerned about a safety or health
hazard in your workplace, you have the right
to file a confidential complaint with WISHA
by calling the safety and health hotline at
1-800-4BE-SAFE (1-800-423-7233) or the
nearest office of the Washington State
Department of Labor and Industries (see
“For More Information”).  If you are
comfortable doing so, you may also choose
to bring your concern to your employer’s
attention directly, in order to give them the
opportunity to rectify the problem without
involving WISHA.

As more is learned in the scientific and
medical communities about reproductive
and developmental hazards in the
workplace, additional legal protection will
likely become available to workers.  While
Washington State’s industrial insurance laws
(workers’ compensation) are the usual
source of compensation for lost wages due
to workplace illness or injury, there are a
number of limitations that make benefits for
reproductive and developmental health
effects virtually impossible.

First of all, it is seldom possible to prove
that a work exposure directly caused
reproductive impairment or a poor
pregnancy outcome.  In addition,
reproductive problems like sterility are not

covered by the workers’ compensation plan
because they do not interfere directly with
ability to work.  Finally, only “personal”
injuries of the worker are covered, thereby
excluding recovery for harm to a worker’s
fetus or child caused by parental exposure.
In situations where all criteria are met,
workers’ compensation generally reimburses
documented medical expenses and provides
lost time payments in place of lost wages.

Another aspect of workers’ compensation
that is particularly restrictive is the
“exclusive remedy” doctrine.  This
specifically prohibits workers from suing
employers for a job-related illness or injury.
Other legal options for dealing with
reproductive hazards exist, and the worker
should consult an attorney if considering a
lawsuit.

Workers have some additional rights from
state and federal discrimination laws. The
following is a summary of a few of the
important laws.

Laws Against
Discrimination

Under WISHA, an employer is prohibited
from discriminating against an employee in
any manner for filing a workplace safety or
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health complaint with the Department of
Labor and Industries or for exercising any
other right afforded by WISHA, such as
requesting an MSDS (see Chapter 8,
“Workplace Regulations”) or refusing
dangerous work.

The right to refuse to do a task is protected if
all of the following conditions are met: (1)
the concern about safety is genuine and not a
disguised attempt to harass the employer or
the employer’s business; (2) there is a real
danger of death or injury if the job is
performed; and (3) there is not enough time,
due to the urgency of the hazard, to get it
corrected through regular enforcement
channels.

When all of these conditions are met, a
worker should first try to (1) ask the
employer to correct the hazard; (2) ask the
employer for other work; (3) tell the
employer that he or she will not work unless
the hazard is corrected; and (4) remain on
the worksite until ordered to leave by the
employer.

Even when all of these conditions are met,
an employer may still fire a worker refusing
unsafe work.  In practice, the legal and
administrative effort for a worker to win
such a discrimination charge is very great.

A complaint alleging discrimination must be
filed within 30 days after the discrimination
(RCW 49.17.160).  This may be done with
the Assistant Director of WISHA; the Legal
Services Program, Investigations Unit (360-
902-5480); or by contacting the nearest
office of the Washington State Department

of Labor and Industries (see “For More
Information”); or calling 1-800-LISTENS.
Sex discrimination in employment is
unlawful under Washington law (RCW
49.60.030 [1] [a]) and under the federal
Civil Rights Act.  The U.S. law applies to all
workplaces with 15 or more employees.
These laws establish that discrimination
against women on the basis of pregnancy is
sex discrimination and is illegal.  An
employer cannot refuse to hire, assign or
promote a woman because she is or may
become pregnant.  The U.S. Supreme Court
issued a decision in 1991 that confirms this
in United Auto Workers v. Johnson
Controls.  These laws also state that
disability due to pregnancy must be treated
the same as any other medical disability.  An
employer may not single out pregnancy-
related conditions for different treatment.
For example, workers with heart problems
may be given job transfers to light duty or
put on temporary disability status.  Workers
with a pregnancy-related disability must be
treated with the same regard and given the
same options.  A worker who believes that
they have been discriminated against on the
basis of sex may file a complaint with the
State Human Rights Commission or the
local office for the federal Equal
Employment Opportunities Commission
(see “For More Information”).
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How Workers Can Protect
Themselves
______________________________________________________________________________

Employers are responsible for training and protecting their workers.  However, since so little is
known about reproductive and developmental hazards, workers should also take the following
steps to ensure their own safety:

Ø Store chemicals in sealed containers when they are not in use.

Ø Wash hands after contact with hazardous substances and before eating, drinking,
or smoking.

Ø Avoid skin contact with chemicals.

Ø If chemicals contact the skin, follow directions for washing provided in the
material safety data sheet (MSDS).  Employers are required to have copies of
MSDSs for all hazardous materials used in their workplace and to provide them
to workers upon request.

Ø Review all MSDSs to become familiar with any reproductive or developmental
hazards used in your workplace.  If you are concerned about reproductive
hazards in the workplace, consult your health care provider.

Ø To prevent home contamination:
ü Change out of contaminated clothing and wash with soap and water

before going home.
ü Store street clothes in a separate area of the workplace to prevent

contamination.
ü Wash work clothing separately from other laundry (at work if

possible).
ü Avoid bringing contaminated clothing or other objects home.

Ø Participate in all safety and health education, training, and monitoring programs
offered by your employer.

Ø Learn about proper work practices and engineering controls (such as improved
ventilation).

Ø Use personal protective equipment (i.e., gloves, respirators, and personal
protective clothing) to reduce exposures to workplace hazards.

Ø Follow your employer’s safety and health work practices and procedures
implemented by your employer to prevent exposures to reproductive hazards.
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Adapted from: The Effects of Workplace Hazards on Female Reproductive Health, National
Institute for Occupational Safety and Health, Centers for Disease Control and Prevention, Public
Health Service, U.S. Department Of Health & Human Services, DHHS (NIOSH) Publication No.
99-104, 1999.
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Conclusions
______________________________________________________________________________

It is important to remember that exposure to toxic agents is only one of many factors that can
harm reproduction and result in poor pregnancy outcomes.  Although much is still unknown
about the extent to which workplace hazards contribute to these health problems, hazardous
workplace exposures are generally preventable.  Therefore, the goal for employers and workers
should be to reduce exposures as much as possible.  This is the surest way to prevent toxic
exposures from harming workers or the fetus.
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For More Information

______________________________________________________________________________

Workplace Issues

The Washington Industrial Safety and Health Act (WISHA) is administered by the Department
of Labor and Industries through the WISHA Services Division.  This division is responsible for
adopting, developing, and enforcing health and safety standards; educating employers and
employees; and ensuring compliance with safety and health laws.  Employers have the
responsibility to provide a safe workplace for their employees.  Through fulfillment of these
duties, the health and safety of workers is protected.

Compliance Program

Employees who need information or assistance concerning workplace health and safety
regulations, or who want to file a complaint, should contact the nearest office of the Washington
State Department of Labor and Industries.  The service locations are listed in the table on the
following page.

Consultation Program

Employers who want free assistance to evaluate and improve workplace health and safety should
contact the nearest office of the Washington State Department of Labor and Industries.  The
department offers free consultation services to all employers without threat of fines or penalties
for non-compliance. The service locations are listed in the table on the following page.

In addition, the University of Washington provides free industrial hygiene and safety evaluation
and consultation for interested employers throughout the State of Washington.

Field Research and Consultation Group
Department of Environmental Health
Box 354659
University of Washington
4225 Roosevelt Way NE
Seattle, WA  98105
Telephone: (206) 543-9711
FAX: (206) 543-1740
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Labor & Industries Service Locations

Aberdeen
Telephone: (360) 533-8200
FAX: (360) 533-8220
TDD: (360) 533-9336
415 West Wishkah, Suite 1B
Aberdeen, WA 98520-0013

Longview
Telephone: (360) 575-6900
FAX: (360) 577-5461
TDD: (360) 577-5428
900 Ocean Beach Hwy
Longview, WA 98632-4013

Tacoma
Telephone: (253) 596-3800
FAX: (253) 596-3956
TDD: (253) 596-3887
1305 Tacoma Avenue S, Suite 305
Tacoma, WA 98402-1988

Bellevue
Telephone: (425) 990-1400
FAX: (425) 990-1446
TDD: (425) 637-5450
616 120th Avenue NE, Suite C201
Bellevue, WA 98005-3037

Moses Lake
Telephone: (509) 764-6900
Claims/industrial insurance - (509)
764-6912
Electrical - (509) 764-6900
FAX: (509) 764-6923
TDD: (509) 754-6030
3001 W. Broadway Ave.
Moses Lake, WA 98837-2907

Tukwila
Telephone: (206) 248-8240
FAX: (206) 248-8296
TDD: (206) 248-8245
PO Box 69050
12806 Gateway Drive
Seattle, WA 98168-1050

Bellingham
Telephone: (360) 647-7300
FAX: 647-7310
TDD: (360) 647-7299
1720 Ellis Street, Suite 200
Bellingham, WA 98225-4600

Mount Vernon
Telephone: (360) 416-3000
FAX: (360) 416-3030
TDD: (306) 416-3072
525 E College Way, Suite H
Mount Vernon, WA 98273-5500

Tumwater
Telephone: (360) 902-5799
FAX: (360) 902-5792
TDD: (360) 902-4637
1st Floor, Lobby
PO Box 44851
7273 Linderson Way SW
Olympia, WA 98504-4851

Bremerton
Telephone: (360) 415-4000
FAX: (360) 415-4047
TDD: (360) 415-4014
500 Pacific Avenue, Suite 400
Bremerton, WA 98337-1904

Okanogan
Telephone: (509) 826-7345
FAX: (509) 826-7349
TDD: (509) 826-7370
1234 2nd Avenue S
PO Box 632
Okanogan, WA 98840-0632

Vancouver
Telephone: (360) 896-2300
FAX: (360) 896-2345
TDD: (360) 896-2304
312 SE Stonemill Dr, Suite 120
Vancouver, WA 98684-6982

Colville
Telephone: (509) 684-7417
Toll-free 1-800-509-9174
FAX (509) 684-7416
298 South Main, Suite 203
Colville, WA 99114-2416

Port Angeles
Telephone: (360) 417-2700
FAX: (360) 417-2733
TDD: (360) 417-2752
1605 East Front Street, Suite C
Port Angeles, WA 98362-4628

Walla Walla
Telephone: (509) 527-4437
FAX: (509) 527-4486
TDD: (509) 527-4172
1815 Portland Avenue, Suite 2
Walla Walla, WA 99362-2246

East Wenatchee
Telephone: (509) 886-6500
or 1-800-292-5920
FAX: (509) 886-6510
TDD: (509) 886-6512
519 Grant Road
East Wenatchee, WA 98802-5459

Pullman
Telephone: (509)334-5296
Toll-free 1-800-509-0025
FAX: (509) 334-3417
1250 Bishop Blvd SE, Suite G
PO Box 847
Pullman, WA 99163-0847

Yakima
Telephone: (509) 454-3700
Toll-free 1-800-354-5423
FAX: (509) 454-3710
TDD: (509) 454-3741
15 W. Yakima Avenue, Suite 100
Yakima, WA 98902-3480

Everett
Telephone: (425) 290-1300
FAX: (425) 290-1399
TDD: (425) 290-1407
729 100th St. S.E.
Everett WA 98208-3727

Seattle
Telephone: (206) 281-5400
FAX: (206) 281-5529
TDD: (206) 281-5528
300 W Harrison Street
Seattle, WA 98119-4081

Kennewick
Telephone: (509) 735-0100
FAX: (509) 735-0120
TDD: (509) 735-0146
500 N Morain, Suite 1110
Kennewick, WA 99336-2683

Spokane
Telephone: (509) 324-2600
Toll-free: 1-800-509-8847
FAX: (509) 324-2636
TDD: (509) 324-2653
901 N Monroe Street, Suite 100
Spokane, WA 99201-2149

Employers or employees who are not certain who or where to call, may contact L&I’s Safety and
Health Hotline at: 1-800-4BE-SAFE  (1-800-423-7233)
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Additional Health Information

General Information on Toxics:

A variety of programs within state agencies and universities respond to questions regarding the
toxic effects of exposures in the workplace, home or general environment.  This includes
reproductive effects of toxic substances, pesticides, hazardous wastes, infectious agents such as
HIV, and physical agents such as radiation.

Washington State Department of Health
Office of Toxic Substances
7171 Clean Water Lane - Building 4
P.O. Box 47825
Olympia, WA  98504-7825
Telephone: (360) 236-3390

University of Washington
Department of Environmental Health
School of Public Health and Community
Medicine
Box 357234
Seattle WA  98195
Telephone: (206) 543-6991

Washington State Department of Health
Office of Epidemiology
P.O. Box 47812
Olympia, WA  98504-7812
Telephone: (360) 236-4240

Eastern Washington University
Environmental Health & Safety Department,
MS-160
Cheney, WA 99004
Telephone: (509) 359-6496

Washington State Department of Ecology
Hazardous Substance Information Office
P.O. Box 47659
Olympia, WA  98504-7659
Telephone: 1-800-633-7585

Pesticide Information Center
Washington State University Tri-Cities
100 Sprout Road
Richland, WA  99352
Telephone: (509) 372-7492

Pesticide Information Center On-Line
http://picol.cahe.wsu.edu

Poison Control Centers:

The Washington State Poison Control Center provides immediate information and referral
regarding exposures at home or at work. Individuals who staff this center can provide
information regarding exposure to drugs (prescription and non-prescription drugs), drug
interactions and chemicals used at home or at the worksite.  Telephone: 1-800-732-6985.
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Birth Defects Information:

The Central Laboratory of Human Embryology can provide information about the effect drugs,
chemicals and infectious agents may have on the fetus.  The staff of physicians and other
research professionals provide consultation using computerized databases.

University of Washington
Central Laboratory for Human Embryology
Department of Pediatrics, Box 356320
Seattle, WA 98195
Telephone: (206) 543-3373

To consult with Teratologists (professionals who specialize in agents that can cause birth
defects) call:
Counseling and Advice on Reproductive Exposures
(CARE Northwest)
Telephone (toll call): 1-900-225-CARE

Genetics:

For questions about genetic issues, advanced maternal age, previous children with birth defects
or chromosomal defects, and communicable disease exposures, you may contact the Department
of Health office listed below.

Washington State Department of Health
Genetic Services Section
1511 Third Avenue
Suite 808
Seattle, WA  98101
Telephone: (206) 464-7718

Health Care Provider

Workers who are pregnant or think they are pregnant should be encouraged to see a health care
provider.  Consistent prenatal care is one of the most important factors in having a healthy child.
In addition, the provider can help respond to concerns regarding workplace hazards to
reproductive health.

In some cases, a health care provider may wish to contact an occupational medicine specialist.
In particular, board-certified occupational medicine physicians are the best trained for evaluating
exposure and reproductive risk for workers.  The Yellow Pages lists local area physicians or you
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may contact your county medical society for referrals. Also, the Harborview Medical Center,
Occupational and Environmental Medicine Clinic is the Pacific Northwest training site for
occupational medicine professionals and is available for consultation to other health care
providers.

Harborview Medical Center
Occupational and Environmental Medicine Clinic
325 Ninth Avenue (Box 359739)
Seattle, WA 98104
Telephone: (206) 731-3005

Legal Questions

For questions regarding maternity leave regulations, concerns regarding discrimination during
pregnancy, or legal rights when considering pregnancy, contact the local office of the Federal
Equal Employment Opportunity Commission, or the Washington State Human Rights
Commission.

The Washington State Human Rights Commission (Main Office)
711 S. Capitol Way, #402
P.O. Box 42490
Olympia, WA 98504-2490
TEL: 360-753-6770 -- FAX: 360-586-2282
Toll Free: 1-800-233-3247
TTY: 1-800-300-7525

Equal Employment Opportunity Commission
Federal Office Building
909 First Avenue, Suite 400
Seattle, WA 98104-1061
Telephone: (206) 220-6883
1-800-669-4000

For specific legal questions, you may need to contact a private attorney.  The telephone book
yellow pages list local area lawyers.
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Other Resources for Workers

It is usually best for a worker to first bring concerns to his or her supervisor.  For additional
questions or concerns about the presence of workplace reproductive exposures, the employer’s
responsibilities regarding such exposures, or how questions can be addressed through
labor/management interaction, you can contact the Washington State Labor Council.  They may
be contacted whether or not the worker is a member of a union.

Washington State Labor Council, AFL-CIO
906 Columbia St. SW #330
Olympia, WA 98501
Telephone: (360) 943-0608

Miscellaneous Resources

Organization of Teratology Information
Services (OTIS)
Pregnancy/Environmental Hotline – State
Referrals:
Telephone: (716) 874-4747 x 477

Association of Occupational and
Environmental Clinics
Telephone: (202) 347-4976
http://gilligan.mc.duke.edu/oem/aoec.htm

American College of Occupational and
Environmental Medicine (ACOEM)
55 West Seegers Road
Arlington Heights, Illinois, 60005
Telephone: 847/228-6850, FAX: 847/228-1856
http://www.acoem.org

American Industrial Hygiene Association
2700 Prosperity Avenue, Suite 250
Fairfax, VA 22031
Telephone: (703) 849-8888
FAX: (703) 207-3561
E-Mail: infonet@aiha.org
InfoFax Service: (703) 641-INFO
http://www.aiha.org

National Library of Medicine
Telephone: (800)-638-8480
http://www.nlm.nih.gov

Right-to-Know Network (RTKNet)
Telephone: (202) 234-8494
http://www.rtk.net

U.S. Department of Labor
Occupational Safety and Health
Administration (OSHA)
Region 10
Regional Office
1111 Third Avenue, Suite 715
Seattle, Washington 98101-3212
Telephone: (206) 553-5930
(206) 553-6499 FAX
http://www.osha.gov/index.html

National Institute for Occupational Safety
and Health (NIOSH)
Telephone: (800) 356-4674
http://www.cdc.gov/niosh/homepage.html
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Vermont’s Safety Information Resources on
the Internet (SIRI)
http://hazard.com/

Center for Research on Occupational and
Environmental Toxicology (CROET)
Oregon Health Sciences University (OHSU)
3181 SW Sam Jackson Park Road L606
Portland, Oregon 97201-3098
Telephone: 503-494-4273
FAX: 503-494-4278
Email: croetweb@ohsu.ed
http://www.ohsu.edu/croet/

National Institute of Environmental Health
Sciences (NIEHS)
P.O. Box 12233
Research Triangle Park, NC 27709
Phone number: Office of Communications -
919/541-3345
http://www.niehs.nih.gov/

Agency for Toxic Substances and Disease
Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Telephone: 1-800-447-1544
FAX: (404) 639-6359
Email: ATSDRIC@cdc.gov
To access ATSDR ToxFAQs: Hazardous
Substance Fact Sheets:
http://atsdr1.atsdr.cdc.gov:8080/toxfaq.html

American Conference of Government
Industrial Hygienists (ACGIH)
1330 Kemper Meadow Dr., Ste 600
Cincinnati, OH 45240
Phone: 513-742-2020
Fax: 513-742-3355
http://www.acgih.org/

Alberta Worker’s Health Center
Telephone: 403-486-9009
http://www.web.net/~wrkrhlth/
Email:  wrkrhlth@web.net

Washington State Pesticide Page
http://pep.wsu.edu/

Teratogen Exposure Registry and
Surveillance (TERAS)
Department of Pathology
Brigham & Women’s Hospital
75 Francis St.
Boston, MA 02115
Telephone: (617) 732-6507
FAX: (617) 732-7513

March of Dimes
Western Washington Chapter
1904 Third Avenue Suite 230
Seattle, WA 98101-1181
Telephone: 1-800-291-DIME
206-624-1373
FAX 206-292-8190
http://www.marchofdimes-wa.org

March of Dimes
Eastern Washington Chapter
Kennewick, WA
Telephone: 509-783-1099
FAX 509-783-7165

Safety & Health Assessment & Research for
Prevention (SHARP)
Department of Labor & Industries
PO Box 44330
Olympia, WA 98504-4330
Telephone: 888-66-SHARP
FAX: 360-602-5672
http://www.wa.gov/lni/sharp
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Databases

MICROMEDEX/REPRORISK

Contact: Gail Heitland
6200 South Syracuse Way, Suite 300
Englewood, CO 80111-4740
Telephone: (303) 486-6400 and (800) 525-9083
FAX: (303) 486-6464

REPROTOX

Contact: Kay Padgett
Reproductive Toxicology Center
Columbia Hospital for Women Medical Center
2440 M St. NW, Suite 217
Washington, DC 20037-1404
Telephone: (202) 293-5137

Teratogen Information System and the on-line version of Shepard’s Catalog (TERIS)
Contact: Janine E. Polifka, Ph.D.
University of Washington
TERIS
Box 357920
Seattle, WA 98195-7920
Telephone: 206-543-2465

Written References

“Chemically Induced Birth Defects,” J.L. Schardein, Marcel Dekker Inc., New York, 1993.
An exhaustive distillation of the human and animal teratological data for numerous chemicals.

“Reproductive Hazards in the Workplace: What the Practitioner Needs to Know about Chemical
Exposures,” M. Paul & J. Himmelstein, in: Obstetrics and Gynecology 71:921-938,1988.
This article for clinicians reviews the characterization of worksite exposures and determining an
intervention strategy for patients. Clinical case examples are discussed. It also includes a review
of workplace reproductive hazards resources, including computer databases.

“Occupational Medicine,” C. Zenz, Mosby Year Book, Inc., 1988.
This classic textbook contains an informative chapter titled, “Reproduction Toxicology and
Occupational Exposures,” including a review of 23 important workplace exposures.



FOR MORE INFORMATION
______________________________________________________________________________

67

“Decisionmaking About Reproductive Hazards,” L. Welch, in: Seminars in Occupational
Medicine 1(2):97-106, 1986.
This article informs clinicians about the magnitude of reproductive health problems in the
workplace, the information available on which to base answers to questions and presents an
approach to diagnosis and management.

“Occupational Hazards and Reproduction,” K. Hemminki, M. Sorsa, and H. Vaino, Hemisphere,
New York, 1985.
This book includes much of the research relating to workplace reproductive hazards and
reproductive biology that was presented at the International Course on Occupational Hazards and
Reproduction held in Helsinki, Finland in 1981.

“Reproductive and Developmental Hazards: An Overview for Occupational and Environmental
Health Nurses,” Agency for Toxic Substances and Disease Registry, in: American Association of
Occupational Health Nurses Journal 46(2): 57-65, 1998.

“Physical Work Load and Pregnancy Outcome,” G. Ahlborg, in: Journal of Occupational and
Environmental Medicine 37(8): 941-944, 1995.

“Occupational Ergonomics,” Alberta Worker’s Health Center.

“Effects of the Workplace on Fertility and Related Reproductive Outcomes,” B. Baranski, in:
Environmental Health Perspectives Supplements 101(Suppl. 2): 81-90, 1993.

“Reproductive Health in the American Workplace,” V. Barrett and J.A. Phillips, in: American
Association of Occupational Health Nurses Journal 42(1): 40-48, 1995.

“Carcinogenesis,” G.R. Bunin, P.G. Rose, K.L. Noller, E. Smith, in: M. Paul, Ed., Occupational
and Environmental Reproductive Hazards: A guide for clinicians, Williams and Wilkins,
Baltimore, pp.76-90, 1993.

“Workplace Chemical Hazards to Reproductive Health: A resource for worker health and safety
training and patient education,” P. Coyle, C.S. Forest, and J. Norling, Hazard Evaluation System
and Information Service (HESIS), Berkeley, CA, 1990.

“Biologic Agents and Pregnancy,” U. Ekblad, in: Journal of Occupational and Environmental
Medicine, 37(8): 962-965, 1995.

“Pregnant Workers: A physician’s guide to assessing safe employment,” J.S. Feinberg and C.R.
Kelley, in: Western Journal of Medicine 168(2): 86-92, 1998.



FOR MORE INFORMATION
______________________________________________________________________________

68

“Reproduction and the Workplace: What We Know and Where We Go from Here,” I. Figa-
Talamanca and M.C. Hatch, in: International Journal of Occupational Medicine and Toxicology
3(3): 279-303, 1994.

“Introduction: Rational for an update,” E.B. Gold, B.L. Lasley, and M. B. Schenker, in: E.B.
Gold, B.L. Lasley, and M. B. Schenker, Eds., Reproductive Hazards, Occupational Medicine:
State of the Art Reviews 9(3) 363-372, 1994.

“Handbook of Pesticide Toxicology,” W.J. Hayes, Jr. and E.R. Laws, Jr, Editors, Academic
Press, Inc, San Diego, 1991.

“Viral Infections,” B. Jantausch and J.L. Sever, in: M. Paul, Ed., Occupational and
Environmental Reproductive Hazards: A guide for clinicians, Williams and Wilkins, Baltimore,
pp.319-333, 1993.

“Epidemiology of Reproductive Hazards in the Workplace,” G.K. Lemasters, in Occupational
Medicine: State of the Art Reviews 11(3): 545-560, 1996.

“Ergonomics,” M. Marbury, in M. Paul, Ed., Occupational and Environmental Reproductive
Hazards: A guide for clinicians, Williams and Wilkins, Baltimore, pp.201-217, 1993.

“Occupational Exposures to Pharmaceuticals: Antineoplastics, Anesthetic Agents, Sex Steroid
Hormones,” M. McDiarmid, in: M. Paul, Ed., Occupational and Environmental Reproductive
Hazards:  A guide for clinicians, Williams and Wilkins, Baltimore, pp.280-295, 1993.

“The Developing Human: Clinically oriented embryology,” Sixth edition, K.L. Moore, Saunders,
Philadelphia, 1998.

“The Effects of Workplace Hazards on Male Reproductive Health,” National Institute for
Occupational Safety and Health, Centers for Disease Control and Prevention, Public Health
Service, U.S. Department Of Health & Human Services, DHHS (NIOSH) Publication No. 96-
132, 1996.

“Developmental and reproductive hazards: An overview of adverse outcomes from industrial and
environmental exposures,” B.K. Nelson, in: Pharmacopsychoecologia 2: 1-12, 1989.

“NORA Priority Research Areas,” accessed via the World Wide Web at
http://www.cdc.gov/niosh/diseas.html on 6/1/98.



FOR MORE INFORMATION
______________________________________________________________________________

69

“Glycol Ethers: 2-methoxyethanol, 2-ethoxyethanol, and their acetates: protecting reproductive
health,” OSHA Unified Agenda, number 2035, accessed via the World Wide Web at
http://www.osha-slc.gov/Reg_Agenda_data/2035.html on 7/20/99.

“Work Load and Musculoskeletal Complaints During Pregnancy,” J. Paul, F.J.H. van Dijk, and
M.H.W. Frings-Dresen, in: Scandinavian Journal of Work, Environment and Health 20(3)153-
159, 1994.

“Clinical Evaluation and Management,” M. Paul, in: M. Paul, Ed., Occupational and
Environmental Reproductive Hazards: A guide for clinicians, Williams and Wilkins, Baltimore,
pp.113-136, 1993.

“Occupational Reproductive Hazards,” M. Paul, in: The Lancet 349(9062): 1385-1388, 1997.

“Female Reproductive Toxicology,” D. Plowchalk, M.J. Meadows, and D.R. Mattison, in: M.
Paul, Ed., Occupational and Environmental Reproductive Hazards: A guide for clinicians,
Williams and Wilkins, Baltimore, pp.18-24, 1993.

“Generations at Risk: How environmental toxins may affect reproductive health in
Massachusetts,” T. Schettler, G. Solomon, P. Burns, and M. Valenti, Greater Boston Physicians
for Social Responsibility (GBPSR) and the Massachusetts Public Interest Research Group
(MASSPIRG) Education Foundation, Cambridge, MA, 1996.

“Male Reproductive Toxicology,” S.M. Schrader and J.S. Kesner, in: M. Paul, Ed., Occupational
and Environmental Reproductive Hazards: A guide for clinicians, Williams and Wilkins,
Baltimore, pp.3-17, 1993.

“Developmental Toxicology: Prenatal Period,” T.H. Shepard, A.G. Fantel, and P.E. Mirkes, in:
M. Paul, Ed., Occupational and Environmental Reproductive Hazards: A guide for clinicians,
Williams and Wilkins, Baltimore, pp.37-51, 1993.

“Prevention of Reproductive Health Hazards at Work,” H. Taskinen, in: Scandinavian Journal of
Work Environment and Health 18(Suppl. 2): 27-29, 1992.

“Toxic Responses of the Reproductive System,” J.A. Thomas, in: C.D. Klaassen Ed., Casarett
and Doull’s Toxicology: The basic science of poisons, Fifth Edition, McGraw-Hill Health
Professions Division, New York, 547-582, 1996.

“Reproductive and Developmental Toxicants: Regulatory actions provide uncertain protection,”
United States General Accounting Office, Washington, D.C., GAO/PEMD-92-3, 1991.



FOR MORE INFORMATION
______________________________________________________________________________

70

“Work Pace Control and Pregnancy Health in a Population-based Sample of Employed Women
in Norway,” E. Wergeland and K. Strand, in: Scandinavian Journal of Work, Environment and
Health 24(3)206-212, 1998.



______________________________________________________________________________

71

Glossary
______________________________________________________________________________

birth defect · A structural, functional, or biochemical abnormality present at birth that is not due
to injuries suffered during birth.  The cause may be either genetic or due to a problem that
occurred during development in the uterus.  A birth defect is not always detected at the time of
birth.

carcinogen · A chemical or physical agent capable of causing cancer. Such an agent is
“carcinogenic.” The ability to cause cancer is “carcinogenicity.”

clastogen · A chemical or physical agent that can cause breaks in chromosomes (genetic material
in the cell).

congenital malformation · A physical abnormality present at birth (birth defect).

developmental toxicant · An agent which disturbs the proper growth or health of the offspring,
acting at any point between conception and puberty. The resulting effects include spontaneous
abortion, growth retardation, birth defects, and functional alterations.

dose · The amount of a chemical that enters or is absorbed by the body. Dose is usually
expressed in milligrams of chemical per kilogram of body weight (mg/kg).

embryo · The developing organism from conception until about 8-9 weeks.

endocrine · Organs and structures whose function is to secrete into the blood or lymph a
substance (hormone) that has a specific effect on another organ or part.

engineering controls · Methods of controlling worker exposure by modifying the source or
reducing the amount of contaminants released into the workplace.  Engineering controls include
process design and modification, equipment design, enclosure and isolation, and ventilation.

epidemiology · The study of the patterns of health and disease in a population of people.

exposure · An encounter between a chemical, biological, or physical agent and a worker.
Usually expresses in terms of amount in air, water, dusts.

fertilization · The union of egg and sperm to form an embryo.

fetus · The developing human from about 8-9 weeks until birth.

gene · The part of the genetic material of a cell that encodes a particular protein.
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hormone · A chemical substance, produced in the body or by an organ or cells of an organ which
is secreted into the bloodstream and has a specific regulatory effect on the activity of a certain
organ or organs.

infertility · The inability of a couple desiring a child to become pregnant.

ingestion · Taking in a substance through the mouth and swallowing it, including substances first
inhaled, adsorbed, and then ingested.

inhalation · Breathing in a substance.

irritant · A substance which can cause an inflammatory response or a reaction of the mucous
membranes of the eye, skin or respiratory system.

material safety data sheet (MSDS) · A legally-mandated form which lists the hazardous
ingredients, physical and chemical properties and health and safety hazards of a product or
substance.

menstruation · Shedding the lining of the uterus.

mutagen · A chemical or physical agent which can change the DNA (genetic material) in cells.

ovulation · Release of an egg from the ovary.

permissible exposure limit (PEL) · A maximum allowable exposure level under OSHA and
WISHA regulations.  Weighted over an 8-hour work shift.

personal protective equipment · Equipment and clothing designed to control exposure to
hazards, e.g., hard hats, safety shoes, protective eye wear, protective clothing and gloves, hearing
protectors and various types of respirators, such as dust and gas masks.

Regulatory Code of Washington RCW · The laws of Washington State.

reproductive health hazards · Agents which can adversely affect sexual function or the ability
of men and/or women to produce healthy children.

reproductive toxicant · An agent which interferes with the sexual or reproductive function or
performance of an adult.

respirator · A device worn to prevent inhalation of hazardous substances.
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route of exposure · The way in which a chemical enters the body. The common routes of
exposure in the workplace are inhalation, ingestion and absorption through the skin.

spermatogenesis · The ten-week cycle of sperm production. Sperm are produced in a man’s
testicles.

spontaneous abortion · Death of the embryo or fetus before full term (usually defined as before
20 weeks). Also known as miscarriage.

still birth · Death of the embryo or fetus before full term (usually defined as after 20 weeks).

teratogen · A chemical, biological or physical agent which can lead to malformations (physical
defects) in the fetus. Such an agent is “teratogenic.” The ability to cause birth defects is
“teratogenicity.”

toxicant · An agent that interrupts the normal function of a cell, tissue, organ or organism.

transplacental carcinogen · A carcinogen which crosses the placenta and causes cancer in the
child or young adult.

Washington Administrative Code WAC · The rules and regulations adopted to carry out the
laws of the state of Washington.
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Feedback
______________________________________________________________________________

We value your opinion, and would like to learn what you thought about this booklet.  Please take
just a few minutes to answer the questions below and then return the completed page to SHARP.
Thank you!

1. Which phrase BEST describes your work position?

Hourly employee Health & safety professional
Salaried employee Health care provider
Management Other (please describe)

2. On a scale of 1 to 5, please rate the following aspects of this booklet by circling the
number that best represents your opinion.

Poor Fair Good Very good Excellent
Readability 1 2 3 4 5
Organization 1 2 3 4 5
Usefulness 1 2 3 4 5
Graphics 1 2 3 4 5
Overall quality 1 2 3 4 5

3. Have you used the recommendations provided in this booklet in your workplace or as
part of a workplace evaluation? ____Yes ____No

4. As a result of using the information in this booklet, have exposures to potentially
hazardous substances been reduced or eliminated? ____Yes ____No

Please feel free to provide us with any additional comments in the space below.  If you wish,
provide contact information so that we can follow-up on your comments.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

THANK YOU

Please return this page to:

Safety & Health Assessment & Research for Prevention (SHARP) Program
Washington State Department of Labor & Industries
P.O. Box 44330
Olympia, WA 98504-4330
FAX: 360-902-5672
Telephone: 888-66-SHARP
E-mail: whiw235@lni.wa.gov
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Appendix A
______________________________________________________________________________

CLASSIFICATION OF WORKPLACE HAZARDS

The REPROTEXT System was used to classify the effects of workplace agents.  This
computerized database describes effects on human reproduction and development of acute and
chronic exposures to numerous substances (including industrial chemicals commonly
encountered in the workplace) as well as carcinogenic and genetic influences.  This system
includes a “grade-card” scale of weight-of-evidence for reproductive/developmental hazard (see
below).

The following series of tables summarize the major reproductive and developmental hazards in
common usage, presented by the type of workplace in which they are used.  Since some
workplace agents were not present in the REPROTEXT database, the authors of this booklet
classified these hazards based on available data.  The author’s classifications are denoted by
shading and assigning an asterisk (*).

A+ Human reproductive hazard with no known no-effect dose.
A Human reproductive hazard with known no-effect dose.
A– Unconfirmed human reproductive hazard.
B+ Multiple reproductive effects in animals, no human data.
B Mixed reproductive effects in animals but no human data.
B– Few reproductive effects in animals but no human data.
C No reproductive data found.
E Known not to affect animal reproduction but no human data.
F Known not to affect human reproduction.

The REPROTEXT data are reprinted with permission from MICROMEDEX, Inc.
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Key to REPROTEXT classifications on last page of table 3

Exposure/Chemical
CAS Number

Occupational Uses/Exposures REPROTEXT 

Classification
Reproductive/Developmental Outcome

Acetaldehyde
75-07-0

Organic solvent.  Intermediate in the synthesis of acetic
acid, pentaerythritol, and pyridine.
Used in the production of perfumes, polyester, resins,
dyes, explosives, varnishes, lacquers, and plastics.
Used in mirror silvering, photographic chemicals, food
preservatives, vinegar, gelatin fibers, glue and casein
products, leather tanning, rubber, chemical, and paper
industries.

A– Connection between fetal alcohol syndrome and
acetaldehyde as an ethanol metabolite.
Acetaldehyde is not thought to be a reproductive risk when
the mother is not affected and under normal workplace
exposures.

Acetone
67-64-1

Organic solvent.
Chemical intermediate.
Used in metal cleaning and acetate fiber delustering.

A– Unconfirmed human reports of :
-delayed menstrual cycles
-mixed exposures of acetone and other chemicals resulting
in increased risk of birth defects
- increased risk of birth defects in children of diabetics.

Acrolein
107-02-8

Chemical intermediate, pesticide, poison gas, liquid
fuel, and aquatic pesticide.  Used in plastics
manufacturing.

B– Embryotoxicity and possible teratogenicity in experimental
animals.

Acrylamide
79-06-1

Intermediate in the production of organic chemicals.
Reactive monomer.  Used in adhesives, paper sizing,
fibers, molded parts, textiles, water coagulant aids,
sewage and waste treatment, and ore processing.

B+ No human studies.
Affects male and female fertility in experimental animals.
Fetotoxic but not teratogenic in experimental animals.

Acrylonitrile
107-13-1

Chemical intermediate, pesticide fumigant (Fumigrain,
Ventox).
Found in plastics, acrylic fibers, adhesives, synthetic
rubber, and plastic surface coatings.

A– Reductions in serum testosterone in exposed workers.
Experimental animal teratogen.
Degeneration of seminiferous tubules and sperm in mice.

Aldrin
309-00-2

Organochlorine pesticide no longer manufactured in the
United States; however some is imported for termite
control.

B+ Fetotoxic and teratogenic in experimental animals.
Affects fertility in multiple experimental animal species.

Aluminum
7429-90-5

Welding of aluminum metal and alloys.
Chemical intermediate.  Structural metal.
Found in alloys, packaging, cookware, paint pigments,
pyrotechnics, and food additives.

A– Elevated aluminum levels in drinking water associated with
birth defects in humans.
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Exposure/Chemical
CAS Number

Occupational Uses/Exposures REPROTEXT 

Classification
Reproductive/Developmental Outcome

Ammonia
7664-41-7

Refrigerant, fertilizer, cleaning/bleaching agent, latex
preservative, condensation catalyst for polymers,
dyeing or neutralizing agent in the petroleum industry.
Used in rocket fuels, explosives, and synthetic fibers.
Used in the manufacture of nitric acid, hydrazine
hydrate, hydrogen cyanide, nitrocellulose, urea
formaldehyde, nitroparaffins, melamine ethylene
diamine, sulfite cooking liquors, and acrylonitrile.
Chemical manufacturing, developing of diazo films,
nitriding of steel.

A– Russian reports of effects on human reproduction.
Women in the last trimester of pregnancy and at risk for
toxemia should have their workplace exposures
evaluated.

Aniline
65-53-3

Simple aromatic amine.
Solvent and chemical intermediate.
Used in the manufacture of dyes, rubber accelerators,
antioxidants, ion exchange resins, plastics,
photographic developers, and pharmaceuticals.

A+ May induce methemoglobinemia in the fetus.

Antimony
7440-36-0

Crystalline, silver-white metal.
Used in metal alloys, textiles, and bullets.
Fireproofing agent.
Potential exposures to battery workers, solderers,
welders, semiconductor workers, textile workers, metal
workers, bullet manufacturers.

A– Report of miscarriages, stillbirths, and developmental
effects in humans.
Found in human milk

Antimony Potassium
Tartrate
28300-74-5

Medical uses as antischistosomal agent (use
suspended), expectorant, emetic, and antiprotozoal
agent.
Used as a textile mordant, and ant, moth, wasp, and
snail bait.

A– One report of female metallurgists working with antimony
aerosols reporting increased incidence of premature births,
miscarriages, and gynecological disorders. Relevance to
chronic antimony potassium tartrate exposure unclear but
effects are consistent with reports in experimental animals.
Not thought to be teratogenic in therapeutic use.

Arsenic
7440-38-2

Used in alloys, solders, silicon, electronics and
semiconductors, chemical manufacturing, glass,
pottery, insecticides, rodenticides, herbicides, wood
preservatives, veterinary medicine, metal smelting,
welding, tanning, and fertilizer manufacturing (from
phosphate rock).

A– Reports of miscarriages and birth defects in women
exposed to arsenic.

Atrazine
1912-24-9

Triazine herbicide.  Used on crops such as maize,
sorghum, sugarcane, pineapples, and nursery conifers.
Also used for general weed control and selective control
of pond weeds.

A–* Increases in birth defects and male sex ratios seen in
offspring of pesticide appliers.
No adverse reproductive or developmental effects in
experimental animals.
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Exposure/Chemical
CAS Number

Occupational Uses/Exposures REPROTEXT 

Classification
Reproductive/Developmental Outcome

Benomyl
17804-35-2

Widely used in agriculture and home gardening as a
fungicide and ascaricide.
Used as a worming agent in veterinary medicine.

A– Clusters of eye and central nervous system defects in
humans have not been confirmed by larger studies.
Teratogen in mice and rats, especially in undernourished
animals.
Male reproductive hazard in experimental animals.

Benzene
71-43-2

Solvent, chemical reagent, fuel, chemical feedstock,
gasoline additive.
Used in the petroleum and rubber industries, chemical
manufacturing, electronics, semiconductors, general
manufacturing, automobile production and repair, and
paints.

A– Heavy menstrual bleeding and bleeding disorders of
pregnancy in humans.

Bisphenol A,  Diglycidyl
Ether
(DGEBA)
80-05-7

Component of epoxy resins.
Fungicide.

C No human studies.
Limited experimental animal data suggest impaired
reproductive capacity, hydrocephaly, growth retardation,
impaired bone formation, and fetal toxicity.

Boric Acid
10043-35-3

Used in weatherproofing wood, fireproofing fabrics,
printing, paint, and electronics.  Used in the
manufacture of cements, glass, enamels, and
hardening steel.
Used as an astringent, antiseptic, and in cosmetic
powders.
Insecticide for cockroaches and black carpet beetles.

A– Effects on the testes, sperm production, and fertility in rats
and dogs.
Human reports suggest similar effects in men.

Boron oxide
1303-86-2

Crystalline solid that easily absorbs water.
Used in herbicides, fire retardants for paints, and
welding flux.
Used in the manufacture of glass, enamels, and glazes.

A– No reproductive studies found for humans or animals but
listed as A– because it is a borate.

Bromine
7726-95-6

Used in the manufacture of fuel additives, fire
extinguishing agents, fire-retardants for plastics,
photographic chemicals, and dyes.
Also used in gold extraction, bleaching,
pharmaceuticals, dyestuffs, organic synthesis, water
purification, shrink-proofing wool, and as an
intermediate for fumigants.

A– Human cases suggesting:
-suppression of spermatogenesis
-impaired sexual and reproductive performance
Use of bromides should be discouraged in breast-feeding
women.
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Busulfan
55-98-1

Alkyl sulfonate.
Orally administered cancer chemotherapeutic drug.
Potential for exposure in health-care settings.

A+ Reports of human female reproductive toxicity.  No dose
level identified that does not cause adverse reproductive
effects.
Limited human studies have also shown spontaneous
abortion, birth defects, and growth retardation.
Experimental animal studies have shown male
reproductive toxicity, teratogenicity, embryotoxicity, and
fetotoxicity.
It is not known whether workplace exposure of pregnant
women to busulfan is problematic.

Cadmium
7440-43-9

Widespread environmental element.  Used in
electroplating other metals, pigments, stabilizers for
plastics, alloys, wires, electrodes, dental amalgams,
phosphorus in cathode ray tubes, photography, lasers,
solar cells, scintillation counters, nickel-cadmium
batteries, ceramic glazes, fire protection systems,
baking enamels, pesticides, nuclear reactor control
rods, soft solder, and cadmium-vapor lamps.

A– Chronic exposure affects the testes and fertility in men.
Reproductive effects in several species of experimental
animals.

Carbamide
(Urea)
57-13-6

Noncombustible crystalline solid.  Used in commercial
fertilizers, animal feed supplements, plastics,
explosives, cosmetics, flame-proofing agents, some
diuretic drugs, urea-formaldehyde foam insulation, and
urea-formaldehyde resins.

A– No evidence of birth defects in experimental animals but
has caused abortion in humans when administered into
amniotic fluid.
Actual human reproductive hazard unknown.

Carbaryl
63-25-2

Carbamate cholinesterase inhibitor.
One of the most widely used pesticides.
Active ingredient in the broad-spectrum contact
insecticide SEVIN.
Used to control insects on field crops, forage,
vegetables, fruit, nuts, shade trees, ornamental, forests,
lawns, turf, rangeland.  Also used to control insects on
domestic animals.

A– May affect human sperm.
Reported to affect male and female fertility, as well as the
unborn, in many experimental animal studies.
Adverse effects in several wildlife species.

Carbon Dioxide
124-38-9

Colorless, odorless, gas.  Used in carbonation of
beverages, fire extinguishers, aerosol propellants, dry
ice, shield-arc welding, and as a laser source. May be
present in mines, submarines, tanks, vats, and confined
and unventilated spaces.

B+ No human studies.
Malformations in the offspring of experimental animals.
Male reproductive effects in experimental animals.



Key to REPROTEXT classifications on last page of table 7

Exposure/Chemical
CAS Number

Occupational Uses/Exposures REPROTEXT 

Classification
Reproductive/Developmental Outcome

Carbon Disulfide
75-15-0

Inorganic compound.
Used as a corrosion inhibitor, catalyst, solvent and
chemical intermediate for cellophane and rubber
products, fumigant and soil treatment against insects
and nematodes, metal remover in waste water
treatment.
Widely used in the textile industry.
Used in the manufacture of carbon tetrachloride,
xanthogenates, paints, varnishes, paint removers,
optical glass, explosives, rocket fuel, rubber cement,
glues, resins, electronics, tallow, and fresh fruit
preservatives.
Worming agent in veterinary medicine.

A+ Reproductive effects in humans:
-spontaneous abortions
-premature births
-birth defects
-decreased sperm production
-loss of libido
-menstrual irregularities

Embryotoxicity, fetotoxicity, and malformations in
experimental animals.

Carbon Monoxide
630-08-0

Colorless, odorless, gas.  Common air pollutant.
Component of cigarette smoke.  Used in the Mond
process for nickel recovery.
Metallurgical operations, organic synthesis, and
production of metal carbonyls.
Present in parking and repair garages, and toll booth
areas.
Industries associated with pulp and paper
manufacturing, blast furnace operations, breweries,
carbon black, coke oven, and petroleum.

A+ Humans:
-Possible neurological effects in offspring.
-Female reproductive toxicity.
-Spontaneous abortion
-Growth retardation
-May be no margin of safety for exposure.

Workplace exposure in combination with maternal smoking
may increase risk for neurological impairment in offspring.

Carbon Tetrachloride
56-23-5

Chlorinated hydrocarbon.  Organic solvent. Persistent
common environmental pollutant.  Highly toxic.  Mainly
used as chemical intermediate.
Used in chemical manufacturing, dry cleaning,
pharmaceuticals, electronics, general manufacturing,
automobile manufacture and repair, and paper
manufacture.  Used to a lesser degree as a degreaser,
fire extinguisher, grain fumigant, and worming agent in
veterinary medicine.

B+ No human studies.
Experimental animals:
Embryotoxic and fetotoxic at doses that were also toxic to
the mother.
Male and female reproductive effects in rats.

Chlorambucil
305-03-3

Alkylating agent used in cancer chemotherapy.
Concern about exposures to medical personnel and
pharmaceutical manufacturers of childbearing age.

A+ Known human reproductive hazard.  Clinical use
associated with infertility in males and females and birth
defects of the urogenital system.
Renal defects and malformations of the central nervous
system, limbs, and cranium seen in experimental animals.
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Chloroform
67-66-3

Widely used industrial and laboratory solvent, cleaning
agent, and chemical intermediate.  Used in the rubber
industry, handling of wastewater sludge.  Formerly used
as an anesthetic.  Banned in the USA from use in
human drugs and cosmetics.

A– Report of eclampsia in two women who worked with
chloroform.
Embryotoxic, fetotoxic, and teratogenic in experimental
animals.

Chlorpyrifos
(Dursban)
2921-88-2

Organophosphorus insecticide.  Acetylcholinesterase
inhibitor.
Widely used to control adult mosquitoes, flies, many
foliage crop pests, household pests, and aquatic larvae.

A– Isolated reports of human birth defects.
Similar defects were seen in experimental animals.  Other
studies in rats produced no birth defects or fertility
problems over three generations.

Chromium
7440-47-3

Steel-gray, hard, lustrous metal.  Many chromium alloys
and inorganic chromium compounds are used in
industry.  Used in stainless steel, alloy steels, refractory
products, leather tanning agents, textiles, pigments,
electroplating, catalysts, corrosion resistant products,
anticorrosive paints, photographic processing, welding
fumes.

B+ No human studies.
Birth defects and fertility problems in experimental animals.

Copper
7440-50-8

Flexible reddish metal.  Excellent conductor of heat and
electricity.
Used in electrical equipment, alloys, cooking utensils,
catalysts, heating, piping, and pigments.
Copper salts used in insecticides, fungicides,
algaecides, pigments for paints and inks, and
medicines.
Mixed exposures with other metals are encountered in
mining, smelting, foundries, and welding.

A– Possible connection between exposure to copper and
other metals, and miscarriages among women working in
the metallurgy industry.
Mixed results in experimental animal birth defect studies.

Cyclophosphamide
(Cytoxan; Neosar)
50-18-0 (anhydrous)
6055-19-2 (hydrated)

Alkylating agent used in cancer chemotherapy and as
an immunosuppressant.  Concern about exposures to
medical personnel and pharmaceutical manufacturers
of childbearing age.

A* Therapeutic exposures associated with congenital
malformations in humans.
Produced birth defects in all experimental animals tested.

Cytomegalovirus Common cause of an infectious mononucleosis-like
syndrome.  Acquired via contact with saliva, urine,
stool, respiratory tract secretions, blood, and breast
milk.
Potential for exposure in health- and child-care settings
and schools.

A* Spontaneous abortion, microcephaly, mental retardation,
hearing loss, eye abnormalities, and neurological
dysfunction in humans.
Present in human milk.
Transmission usually prevented by good personal hygiene
and appropriate personal protective equipment.
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Diazinon
333-41-5

Commonly used organophosphorus insecticide and
acaricide (destructive to mites).  Household and
agricultural use.
Cholinesterase inhibitor.
Used for cockroach control and insects resistant to
chlorinated hydrocarbons.

A– Unconfirmed report of impotence in exposed male
humans.
Neurobehavioral and structural defects in experimental
animals.

Dibromochloropropane
(DBCP)
96-12-8

Brominated organochlorine.
Nematodocidal soil fumigant

A* High workplace exposure associated with infertility in men.
Reduced male/female sex ratio in the children of heavily
exposed men.
Testicular toxicant in experimental animals.

Dichlorodiphenyltrichlor
oethane
(DDT)
50-29-3

Organochlorine (chlorinated hydrocarbon) insecticide.
No longer used in the USA except under emergency
conditions.  Still used in other parts of the world.

A– Estrogenic effects.
Humans:
-Associated with an increased frequency of spontaneous
abortion, stillbirths, and complications of pregnancy and
childbirth
-Excreted in breast milk.
-Crosses the placenta.
Experimental animals:
-Inconsistent reports of fetotoxicity and embryotoxicity.

2,4-Dichlorophenoxy-
acetic Acid
(2,4-D)
94-75-7

Herbicide used on broadleaf weeds such as lambs-
quarters, pigweed, smartweed, and ragweed.  Often
used in combination with other herbicides such as
linuron.

A– Unconfirmed reports of human birth defects, miscarriages,
and male and female reproductive problems in
occupationally exposed individuals.
Reports of embryotoxic, fetotoxic, and teratogenic effects
in animals.

Dichlorvos
62-73-7

Organophosphorus insecticide and used on some
internal parasites.  Cholinesterase inhibitor.
Used for control of insects in tobacco warehouses,
mushroom houses, greenhouses, animal shelters,
homes, restaurants, and other food handling
establishments.

B No human studies.
Teratogenic in swine.
Adverse paternal reproductive effects, and
postimplantation mortality in experimental animals.

Dicofol
115-32-2

Mitacide on citrus fruits, nuts, cotton, and beans.
Worming agent in veterinary medicine.

B–* No human studies.
Single report of malformations in mice.

Dieldrin
60-57-1

Organochlorine insecticide used mainly to control
vectors of disease.  Estrogenic oxidation product of
aldrin and isomer of endrin.

B* Reproductive and developmental effects in experimental
animals.
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Di(2-ethylhexyl)
phthalate
(DEHP)
117-81-7

Plasticizer in plastics and rubber materials such as
polyvinyl chloride resins, vinyl chloride copolymer
resins, cellulose ester resins and polystyrene resins.
Component of dielectric fluids in electrical capacitors
and vacuum pump oil.
Inert ingredient in pesticides, solvent for erasable ink,
acaracide in orchards, dye carrier, and testing agent for
air filtration systems.

B+* No human studies.
Well-documented testicular toxicant in several animal
species.
Teratogenic effects, fetotoxicity, and developmental
anomalies have been reported in experimental animals.

Diethylstilbestrol
(DES)
56-53-1

Synthetic non-steroidal estrogen.
Medication.
Pharmaceutical industry.

A+ Known transplacental female reproductive tract
carcinogen. Adverse effects in males, females, and the
unborn.
Workplace studies are lacking but workplace exposure
during pregnancy is discouraged.

Dimethoate
60-51-5

Organophosphorus insecticide marketed as Cygon and
Rogor.  Contact and systemic insecticide and acaricide.
Used on a wide range of crops.
Cholinesterase inhibitor.

A– One report of spontaneous delivery after dimethoate
poisoning.
Fetotoxic, teratogenic, and toxic to the testes in
experimental animals.

Dimethylformamide
(DMF)
68-12-2
(Synonyms: N,N-
Dimethylformamide)

Industrial solvent. Catalyst in carboxylation reactions
and organic synthesis.  Carrier for gases.
Metabolized to N-Methylformamide: a potent animal
teratogen. NIOSH is currently promoting reduction of
use.
Variety of industrial uses including tanning leather and
aircraft repair.

A– Associated with miscarriages, fetal death, and female
reproductive problems in humans.
Embryotoxic, fetotoxic, and teratogenic in several species
of experimental animals.

Dimethyl Phthlate
131-11-3

Solvent, plasticizer.
Mosquito and insect repellent in World War II.
Used in varnishes, perfumes, safety glass, and
chemical lights.

B No human studies.
Embryotoxic and teratogenic in rats, but not mice.

Dimethyl Sulfoxide
(DMSO)
67-68-5

Widely used organic solvent.
Bladder irrigant for treatment of cystitis.
Topical therapy for scleroderma.
Cryoprotectant in freezing animal and human embryos.

B* No human studies.
Mixed reports of developmental effects in experimental
animals.

Dinitrotoluene
(DNT)
25321-14-6

Used in the production of toluene diisocyanate and
toluenediamine.  Used in polyurethane foams,
polymers, plastics, explosives, and dyes.

A+ Induces methemoglobinemia in the fetus.
Unconfirmed report of increased abortion in wives of
workers exposed to DNT.
Male reproductive effects in experimental animals.
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Dinoseb
88-85-7

O-dinitrocresol compound.  Herbicide, plant growth
regulator, insecticide, ovicide, and desiccant.

B+ No human studies.
Embryotoxic, fetotoxic, and teratogenic in experimental
animals.
Male reproductive effects in experimental animals.
Can induce methemoglobinemia in experimental animals
but not known to do so in humans.

Dioctyl Phthalate
See
Di (2-ethylhexyl)
Phthalate (DEHP)
Endosulfan
115-29-7

Chlorinated hydrocarbon (organochlorine) pesticide
used as an insecticide and acaricide on a wide variety
of agricultural pests.
Chemically related to Aldrin and Dieldrin.

B+ No human studies.
Effects on the reproductive systems of experimental
animals.

Epichlorohydrin
106-89-8

Used in the manufacture of chemicals, plastics, resins,
glycerin, lubricants, adhesives, lacquers, paints,
pesticides, textiles, automobiles, and semiconductors.

B* No human studies.
Male reproductive toxicity seen in experimental animals.
Epichlorohydrin is a metabolite of dibromochloropropane.

Ethyl Alcohol
64-17-5

Industrial uses as a solvent, fuel or fuel additive, and
chemical intermediate.

A+ Studied extensively because of its widespread recreational
use.  Workplace exposure is primarily through inhalation.
Effects on male fertility.  Produces fetal alcohol syndrome.
Ethanol produces the same fetotoxic effects in
experimental animals whether it is inhaled or ingested.

Ethylene Dibromide
(EDB)
106-93-4

Lead scavenger in leaded gasoline.  (Use reduced in
US due to the transition to unleaded gasoline.)
Pesticide and fumigant.  (Banned in US).
Used in fire extinguishers and gauge fluids.
Chemical intermediate and solvent.
Used in wood processing, pharmaceuticals, textiles,
resins, gums, and waxes.

A– Evidence that EDB may affect fertility in human males.
Fetotoxic in experimental animals.
Male and female reproductive toxicant in experimental
animals.

Ethylene Glycol
Monoethyl Ether
(EGEE)
110-80-5

Glycol ether.  Solvent.
Used in the production of inks, varnishes, varnish
removers, adhesives, paints, cleaners, dye baths, brake
fluids, pesticides, perfumes, cosmetics, circuit boards,
electronics and photographs.
Anti-icing additive in aviation fuels.

A– One report of menstrual disturbance and birth defects in
women exposed to EGEE plus other chemicals.
Reduced fertility in male experimental animals.
Teratogenic in experimental animals.
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Ethylene Glycol
Monomethyl Ether
(EGME)
109-86-4

Glycol ether.  Solvent.
Anti-icing additive in aviation fuels.
Fungicide.
Used in the production of inks, varnishes, varnish
removers, adhesives, paints, cleaners, dye baths, brake
fluids, pesticides, perfumes, cosmetics, circuit boards,
electronics and photographs.
Anti-icing additive in aviation fuels.

A– May be the most toxic glycol ether.
One human study in which males were found to have
slightly reduced testicular size.
EGME has produced central nervous system,
cardiovascular, and skeletal birth defects, damage to the
testes, reduced sperm number, infertility, and abnormal
sperm in experimental animals.

Ethylene Oxide
75-21-8

Chemical intermediate in the manufacture of glycols.
Ripening agent for fruits and tobacco leaves.
Fungistat, insecticidal fumigant, agricultural fungicide.
Rocket propellant.  Sterilizing agent for surgical
instruments, medical apparatus, and heat sensitive
products.
In chemicals, plastics, and clothing and textiles.

A– Reports of increased spontaneous abortions in female
health care personnel.
Female and male reproductive toxicity and fetotoxicity in
experimental animals.

Ethylene Thiourea
96-45-7

Neoprene rubber manufacture, pesticide use. B* No human studies.  Mixed results in experimental animals,
but teratogenic in rats.

Fluoroacetic Acid
144-49-0

Strong Acid. Metabolite of fluoro ester compounds.
Rodenticide.

B– No human or animal reproductive studies.
Listed because of similarity to sodium fluoroacetate (an
animal reproductive toxicant).

Formaldehyde
50-00-0

Colorless gas.
Used in the production of paint, clothing, paper,
plastics, fumigants, disinfectants, germicides,
fungicides, insecticides, herbicides, fertilizers, synthetic
fabrics, plywood, dyes, explosives, rubber preservers
and coatings.
Component of polyacetal, melamine, phenolic, and urea
resins.
Used in chemical analysis and synthesis, preservation
of biological specimens, embalming, in drilling muds,
photograph development, auto manufacturing, and
construction.

A– Affects the menstrual cycle of human females and may
increase risk of spontaneous abortion.

Gasoline
8006-61-9

Clear, flammable, volatile liquid.  Can contain as many
as 250 different hydrocarbons.  Usually used as a motor
fuel.  Sometimes used as a cleaning solvent.

A– Reports of menstrual disturbances and isolated birth
defects in humans (many of these reports involved poorly
documented or mixed exposures).

Halothane
151-67-7

Halogenated hydrocarbon used as an anesthetic. B+* No human studies.  Developmental delay, skeletal
variants, and long-lasting behavioral abnormalities
observed in the offspring of rodents treated with doses
consistent with workplace exposure.
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Heat, Excessive Exposures include working outdoors in hot climates,
working indoors without proper ventilation, wearing
protective clothing, hot industrial processes.

A– Workplace exposure may be associated with reproductive
problems, but a dose-response estimation has not yet
been determined.

Heavy Physical Exertion
(e.g. repetitive heavy
lifting, stooping and/or
climbing)

Many workplaces. A* Premature delivery and low birth weight in humans.

Hepatitis B Virus Virus acquired by percutaneous inoculation such as
needlestick injuries.
Potential for exposure in health-care settings.

A* Virus transmitted to infant in utero, during delivery, or
through breast milk.  Infected children at increased risk for
liver disease.

High Frequency
Electromagnetic
Radiation

Health care, thermal plastic sealing, glue hardening,
radar technology, and telecommunications.

A–* Human data are controversial.
NIOSH lists military radar as a male reproductive hazard -
decreased number of sperm

Human
Immunodeficiency Virus
(HIV)

Virus acquired by percutaneous inoculation such as
needlestick injuries.
Potential for exposure in health-care settings, rescue
workers, funeral/mortuary workers.

A* HIV may be transferred to the fetus via the placenta or
during delivery.  Cesarean section may decrease the risk
of transmission.  Growth failure, abnormal facial features,
microcephaly, and prematurity reported in some exposed
fetuses.

Ionizing Radiation Nuclear medicine, nursing, uranium mining, phosphate
industry, laboratories, atomic power industry, food
processing, and dentistry.

A Effects on male and female reproduction.
Increased risk of cancer and mental retardation in
offspring.
Effects on the central nervous system.
Spontaneous abortion.
Similar effects have been seen in experimental animals.

Lead
7439-92-1

Soft, malleable, blue-gray metal.
Used in storage batteries, paint pigments, industrial
paint, dyes, and wood preservatives.
Exposures occur in smelting, battery production,
printing, painting, construction, soldering, stained glass
window making, soldering, battery recycling, mining,
welding, glass and pottery making, radiator repair,
plumbing, electronics, and firing ranges.

A+ Effects on male and female reproduction.
Spontaneous abortion and low birth weight seen with
maternal or paternal exposure.
Significant neurodevelopmental effects in offspring.
Lead crosses the placenta and is present in breast milk.

Lindane
58-89-9

Organochlorine pesticide.  No longer produced in the
US but it may be used and formulated.
Insecticide, topical treatment of scabies and lice.

A– Isolated reports of increased bleeding in childbirth,
stillbirths, alteration of menstrual cycles, and male
infertility.
Crosses the placenta and is concentrated in breast milk
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Lithium
7439-93-2

Used in vacuum tubes, catalysts, rocket propellants,
fuels, organic synthesis, metallurgy, anodes in
batteries, solder and brazing alloys, reducing agents,
pharmaceuticals, aluminum and magnesium alloys,
coolant or heat exchangers, lubricants, and in
photography.

A– Little or no data on lithium at workplace exposure levels.
However, studies of patients taking lithium carbonate
therapeutically for manic-depressive illness are associated
with birth defects, especially in the heart and great vessels,
with maternal use.
Effects on the sperm of men taking lithium.

Malathion
121-75-5

Organophosphate pesticide. Inhibitor of
acetylcholinesterase.  Least toxic of the
organophosphate family.  Insecticide, acaracide,
pediculicide.
Used to control mosquitoes, flies, household insects,
animal ectoparasites, and human head and body lice.

B+ No human studies.
Effects on development and reproduction in several
species of experimental animals.

Manganese
7439-96-5

Gray-white metal resembling iron.  Necessary in trace
amounts in the diet and in normal prenatal
development.  Used commercially in ferrous and
nonferrous alloys, manganese dioxide in dry cell
batteries, oxidizer to produce permanganate, a coating
for welding rods, in the manufacture of ceramics,
matches, glass and pottery, pharmaceuticals, steel,
paints, fungicides, fireworks, and dyes.
Used in methylcyclopentadienyl manganese tricarbonyl,
an antiknock additive in fuels.
Used as tissue-specific contrast agents for magnetic
resonance imaging.

A– Reports of impotence in miners with severe manganese
poisoning.
Excess manganese salts affect male fertility in several
animal species.
Manganese DEFICIENCY elicits birth defects in several
species of experimental animals.

Mercury
(metallic mercury and its
inorganic salts)
7439-97-6

Heavy metal, liquid at room temperature, can occur as
vapors, dusts, and aerosols.  Used in thermometers,
manometers, silent electrical switches, fluorescent
lamps, polyurethane foams, mildew-proof paints,
fungicides, amalgams, mirrors, and catalysts.
Used in the metal, chemical, and pharmaceutical
industries, dentistry, manufacture and use of pesticides.

A– Numerous reports of male and female reproductive toxicity
and developmental toxicity in humans.

Mercury
(Organic mercury,
methyl-mercury)

Organic mercury compounds are used as fungicides in
paints, waxes, pastes, fabrics, cork, rubber, wood and
in agriculture.
Used as antiseptics, germicides, diuretics, and
contraceptives in medicine.
Used as catalysts in the chemical industry.

A+ Human teratogen.
Found in human milk.  Crosses the placenta

Methane
74-82-8

Principle component of natural gas.  Used as a fuel and
chemical intermediate.

B– No human studies.
Central nervous system defects in mouse embryos.
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Methanol
(Methyl Alcohol)
67-56-1

Colorless, volatile, flammable, liquid.
Used as an industrial solvent, antifreeze, denaturant for
ethanol, chemical intermediate, fuel or fuel additive,
embalming fluid.
Used in paints, paint and varnish removers.

A– Mixed or poorly documented exposures in humans studies.
Developmental toxicant in animal studies.

Methotrexate
59-05-2

Folic acid antagonist.
Cancer chemotherapeutic drug.
Used in the treatment of severe psoriasis and
rheumatoid arthritis.

A+ Known human teratogen; usually involving the skull,
central nervous system, or bone formation.  Also affects
male and female fertility.
Transferred in small amounts to human milk.

Methoxychlor
72-43-5

Organochlorine insecticide used to control a wide
variety of insects affecting fruits, vegetables, forage
crops, and livestock.

B+* No human studies.
Male and female reproductive toxicity and developmental
toxicity demonstrated in experimental animals, probably
reflecting estrogenic activity.

Methyl Ethyl Ketone
(MEK)
78-93-3

Organic solvent.
Workplace exposure usually occurs with other solvents.
Used in resins, paint removers, cements, adhesives.
Used in the production of smokeless powder and in the
surface coating industry.

A– No human studies.  Developmental toxicity in animals only
in the presence of maternal toxicity.

Methyl Methacrylate
80-62-6

Used in the production of polymethyl methacrylate.
Polymethyl methacrylate is used in acrylic sheet and
acrylic molding, extrusion powder, acrylic surface
coatings, printing inks, impregnation of concrete, and
adhesives used in surgery and dentistry.

B– No adverse effects on human reproductive function.
Developmental toxicity noted in laboratory rat studies.

Methyl Parathion
298-00-0

Organophosphate insecticide.  Cholinesterase inhibitor.
Used primarily to kill boll weevils, mites, and tadpole
shrimp.

A– One report links methyl parathion exposure with birth
defects in humans.
Fetotoxic and teratogenic in several animal species,
usually at doses that produced maternal toxicity.

Methylene Chloride
75-09-2

Halogenated organic solvent metabolized to carbon
monoxide.
Major industrial chemical with uses as an aerosol
propellant, paint remover, metal degreaser, insecticide,
and blowing agent for foams.

A+ Reports of methylene chloride exposure and spontaneous
abortion, low birth weight, and central nervous system
defects in humans.
Found in human fetuses and human breast milk.

Methylformamide, N
123-39-7

Intermediate in the production of agrochemicals.
Solvent.

B+* No human data found but demonstrated to be teratogenic
in several animal species.

Methylpyrrolidone
(N-methyl-2-pyrrolidone)
872-50-4

Solvent used in chemical processing, chemical reaction
medium/intermediate.  Used as a pigment dispersant,
spinning agent for polyvinyl chloride, solvent for
coatings.
Used in petroleum processing and in stripping and
cleaning microelectronic components.

B+ No human studies.
Fetotoxic and teratogenic in mice and rats at high doses.
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Nickel
7440-02-0

Lustrous white, hard metal.  Used in the production of
stainless steel and over 3000 corrosion resistant alloys.
Used in electroplating and synthetic chemistry.
Used as a catalyst in the hydrogenation of fats and oils.
Used in surgical and dental prostheses, coins, batteries,
paint and ink pigments, ceramics, and glass.
Used in welding.

B No human studies.
Some nickel compounds are embryotoxic or teratogenic in
experimental animals.
Nickel is capable of crossing the placenta.

Nitrous Oxide
10024-97-2

Used as an anesthetic agent in dentistry and surgery.
Used as a propellant gas in food aerosols and other
products.  Used in leak detection.
Used to oxidize organic compounds.
Used to make nitrites from alkali metals.
Used in rocket fuels and in the preparation of whipped
cream.
In its liquid form it is used to freeze foods and
manufacture chemicals.

A– Reports of reduced fertility, spontaneous abortions, and
developmental defects of the musculoskeletal and nervous
systems in humans.

Noise Noise is prevalent in many workplaces.
Examples include petroleum, lumber, food processing,
furniture making, metals, rubber, plastics, construction,
and air travel industries.

A– Effects on human reproduction uncertain; intense noise
may act as a non-specific stressor.
A variety of reproductive effects have been noted in
experimental animals, but not birth defects.

Oral contraceptives Medication to prevent pregnancy.
Pharmaceutical industry.

A–* Equivocal studies on human reproduction and
development; positive studies have been criticized on
methodological grounds.

Ortho-Dichlorobenzene
95-50-1

One of three dichlorobenzene isomers.
Solvent.
Used as an insecticide for termites and locust borers.
Used as a deodorizing agent in wastewater treatment.
Used as a metal degreaser and polish, heat transfer
medium, chemical intermediate, herbicide.
Used in rust-proofing and wood preserving.
Used to desulfurize gases.

A– One unconfirmed report of ortho-dichlorobenzene inducing
methemoglobinemia in humans.
Not thought to be teratogenic in rats or rabbits.

Paints General term that includes paints coatings, varnishes,
shellacs, enamels, thinners, and strippers.
Paints include pigments and may include solvents,
alcohols, ketones, esters, glycol ethers, and acetates.
Paints may also include phenyl mercurials to inhibit
molds and fungus; insecticides; and organometallic
drying agents.

A– Reports of miscarriages and central nervous system
defects in humans.
Several ingredients of paints, including lead and methylene
chloride, are known reproductive hazards.
When possible the specific type of paint should be
evaluated for reproductive toxicity.
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Parathion
56-38-2

Toxic organophosphate insecticide.  Restricted use
pesticide in the USA.
Indirect cholinesterase inhibitor.

B+ No human studies.
May reduce fertility in experimental animals; embryotoxic
and fetotoxic.

Parvovirus B19, Human Etiologic agent of erythema infectiosum or fifth disease.
The virus is spread by respiratory secretions and direct
contact with infected individuals.
Potential for exposure in health- and child-care settings
and schools.

A* Adverse pregnancy outcomes noted in infected women.

Perchloroethylene
(PCE, PERC,
Tetrachloroethylene)
127-18-4

Solvent.  Used as a dry-cleaning agent, degreaser,
fungicide, insecticide, and nematocide.
Used in electroplating, machine shops, print shops, and
assembly plants.

A– Isolated reports of an increased risk of central nervous
system and structural defects in the offspring of women
occupationally exposed to PCE and other chemicals.
Menstrual abnormalities.
Inconsistent findings regarding workplace exposure and an
increased risk of miscarriage.
Found in milk of exposed human mothers.

Phenol (Carbolic Acid)
108-95-2

Hydroxylated derivative of benzene.
Solvent, disinfectant.
Used in phenolic resins, explosives, fertilizers, coke,
paints, rubber, wood and other preservatives, textiles,
drugs, and perfumes.
Component of non-prescription products, including
topical and oral anesthetics.
Used in the plastics and chemical industries.

A+ Associated with methemoglobinemia in human infants.
Reports of induced abortions, altered sex ratios, and
impotence in humans.
Embryotoxic/fetotoxic but not teratogenic in experimental
animals.

Polybrominated
Biphenyls
(PBBs)

Used as a flame retardant (Firemaster). B* No evidence of reproductive- or developmental-toxicity in
humans.  Mixed findings in experimental animals regarding
teratogenicity and neurobehavioral effects.
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Polychlorinated
Biphenyls  (PCBs)
1336-36-3

Refers to a group of more than twenty lipid soluble
chemicals.  Were usually found in mixtures.
Former uses:
First used in nonflammable dielectric fluids for
transformers, capacitors, and electric cables.
Later used to produce fluid insulators for small electrical
parts.
Used in microscope immersion oil, pigment suspension
vehicles for non-carbon duplicating paper, in printer’s
ink, ham radio dummy loads, and cutting oils.
Used as solvent dispersants for pesticides, paints,
plasticizers, hydraulic fluids, lubricants, adhesives,
synthetic resins, varnishes, and waxes.
Used as protective coating sealants for wood,
automobile bodies, concrete, asphalt, and brake linings.
Present uses:
Microscopic immersion fluids, analytic reference
standards, and in research.
Exposures occur in utilities work, waste materials
handling, fire fighting, and plastics, wax, and adhesives
manufacturing.

A+ Teratogenic in humans.  Associated with
hyperpigmentation, skeletal anomalies,
neurodevelopmental deficits, neonatal behavioral
abnormalities, poorer recognition memory and
performance on infant cognitive function tests, low birth
weight, and premature birth.
Male and female reproductive toxicity.
Spontaneous abortion
PCBs are found in human milk.

Depressed fertility, spontaneous abortion, stillbirth,
postnatal skin lesions, intoxication, and death seen in
experimental animals.

Polyvinyl Chloride (PVC
Resin)
9002-86-2

White thermoplastic material.
Available as film, fibers, lacquers, monofilaments,
powder, pellets, granules, extruded forms, and sheets.
Used as a rubber substitute, in thin sheeting,
upholstery, tubing, belting, gaskets, piping, flooring
siding, and household products.

A– Workplace studies indicate that PVC exposure may result
in female reproductive toxicity, miscarriages, or stillbirths.

Potassium Silver
Cyanide
506-61-6

Complex cyanide compound used in silver
electroplating extracting silver from its ores.
Used in the manufacture of antiseptics.
Bactericidal agent.

A– No human or experimental animal studies found.
Listing based on toxicity information for cyanide.

Resmethrin
10453-86-8

Pyrethroid insecticide.
Acts on a wide variety of insects.
Used as a contact insecticide in industrial and
household settings.

E No human studies.  Large doses produced resorptions and
embryotoxicity in rats, but not teratogenicity.
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Ribavirin
(Virazole)

Antiviral agent generally administered as an aerosol.
Used in health care settings; special concern about
hospital staff exposures.

B+* No evidence of reproductive or developmental toxicity in
humans.  However, studies of blood and urine levels in
nursing staff suggest that health care workers who are
pregnant or may become pregnant should be aware of
potential hazards.  Demonstrated to elicit reproductive
effects, teratogenicity and embryolethality in several
experimental animal species.)

Rubella
(German measles)

Viral illness.  Acquired via respiratory droplet inhalation.
Potential for exposure in health- and child-care settings
and schools.

A* Well documented human teratogen.
Offspring is most affected when mother is exposed during
the first sixteen weeks of pregnancy.
Produces congenital rubella syndrome, which may include
congenital heart disease, deafness, cataracts, intrauterine
growth retardation, encephalitis, thrombocytopenia,
radiographic changes in the long bones, persistence of the
virus in the infant.
Effects in the infant may be thrombocytopenia purpura,
hepatosplenomegaly, and obstructive jaundice.
Effects as the individual ages may be short stature, mental
retardation, neurological deficits, and behavioral
abnormalities.  Deterioration of hearing and mental
functioning may appear in those not formerly thought to be
affected.
Successful maternal immunization greatly decreases
incidence of congenital rubella syndrome.

Selenium
7782-49-2

Essential trace element.
Used as a rubber additive, insecticide, catalyst, and
animal feed additive.
Used in rectifiers, glassmaking, steel, copper alloys,
xerography, paints, varnishes, photocells, electrodes,
and electrical instruments and apparatus.
Used in solar cells, xerographic plates, magnetic copper
cores, ceramics, rubber accelerators, and some anti-
dandruff shampoos.

A– Unconfirmed reports of workplace exposure and
miscarriages, birth defects, and menstrual disorders.
Selenium is found in human milk and crosses the placenta.
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Solvents Extensive class of chemicals used to dissolve, suspend,
or clean other chemicals.
Difficult to analyze effects because a worker will often
encounter many different solvents or mixtures of
solvents in the workplace.
Used in degreasing, maintenance, and cleaning
operations.
Used in painting, printing, dry cleaning, pesticide
application.
Used in shoe, rubber, and foam manufacture.

A– Association between parental solvent exposure and fetal
solvent syndrome.
The developing central nervous system seems particularly
vulnerable.
Associations between exposure to solvents and an
increased risk of miscarriages and birth defects, central
nervous system defects, and craniofacial malformations
being most common.
Reports of menstrual disturbances and impotence.
Many solvents may reach the embryo or fetus by crossing
the placental barrier.
Many solvents may reach human milk.

Styrene
(Vinyl benzene)
100-42-5

Hydrocarbon.
Used in the manufacture of plastics, synthetic
(butadiene-styrene) rubbers, and polyester resins.
Used in reinforced plastics (fiberglass).
Used for boat building.

A– Reports of menstrual dysfunction, miscarriages, birth
defects, and effects on sperm production.
Styrene may cross the placenta.
Trace amounts have been detected in human breast milk.

Sulfur Dioxide
7446-09-5

Gas.
Used as a chemical reducing agent and solvent.
Used in bleaching, fumigating, disinfecting, and
extraction of lubricating oils.
Used in ore and metal refining.
Used to treat wood pulp.

A– Mixed exposures associated with abnormal pregnancies,
miscarriages, and gynecological disease in women.
Disruption of the estrus cycle, decreased female fertility,
low fetal weight, and some structural malformations have
been produced in experimental animals.

Tellurium
13494-80-9

Metallic element.
Used as a metallurgical additive and a catalyst.
Used in alloys, daylight lamps, semiconductors,
vulcanization of rubber, pottery glazes, metal finishing,
explosives, and antioxidants.
Used in thermo-electric and electronic devices.

B– No human data.  Elicits hydrocephalus and central nervous
system defects in rodents.

2,3,7,8-
Tetrachlorodibenzo-p-
dioxin
(TCDD)
1746-01-6

Most toxic and most prevalent of the dioxins.
Formed during incineration and combustion, chemical
manufacturing processes, industrial and municipal
processes involving bleaching or municipal sludge.
Formed in the manufacture of chlorophenols and
phenoxy herbicides, chlorine-bleaching process of
paper pulp, and in incineration of organic waste
containing chlorine.
Formed during the manufacture of 2,4,5-
trichlorophenoxyacetic acid, an herbicide and
component of Agent Orange.

A– Equivocal reports of spontaneous abortions, birth defects,
and problems with male fertility in humans.
Concentrated in human milk fat.
Reproductive and developmental toxicity observed in
laboratory animals.
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TOCP
(tri-ortho-cresyl
phosphate)
78-30-8

Organophosphate compound.
Isomer of tricresyl phosphate.
Used as a plasticizer for polyvinyl chloride (PVC),
polystyrene, lacquer, varnish, and nitrocellulose.
Used as a plastic fire retardant, waterproofing
compound, and hydraulic fuel.
Used in air filter mediums, lubricants for use under high
pressure, heat-stable lubricating oils, and synthetic
fibers.
Chemical intermediate in pharmaceutical
manufacturing.

B– No human studies.
Can damage the testes of experimental animals.
Degenerative changes in the ovaries and testes of
exposed rats, including increased abnormal sperm and
reduced numbers of sperm.

Toluene
(Methyl Benzene)
108-88-3

Organic solvent and chemical intermediate.
Used in paint and paint thinners, inks, cleaning agents,
coatings, adhesives, rubber, fuel blending.
Widely used in paint, printing, electronics, leather, and
adhesives industries.

A+ Children of women who abused toluene experienced
physical and developmental abnormalities such as low
birth weight, microcephaly, broad nasal passage, and
growth and developmental delay.
Effects from abuse may not represent those likely from
workplace exposure.
Menstrual abnormalities.

Toxaphene
(Camphechlor)
8001-35-2

Organochlorine insecticide. Cyclodiene compound.
Complex mixture of over 117 polychlorinated C10
substances derived from camphene.
No longer produced in the US.
Scabies control in cattle is its only registered use.

B+ No human data.
Has been detected in human milk.
Multiple reproductive and developmental effects in
laboratory animals.

Toxoplasmosis Caused by the intracellular protozoan parasite,
Toxoplasma gondii.  Acquired through inadvertent fecal-
oral contact.
Potential for exposure in animal-care settings and the
meat processing industry.

A* Demonstrated risk to children born to women who were
infected during pregnancy.
Spontaneous abortion.
Offspring of infected women may suffer encephalitis and/or
hydrocephalus with calcification within the brain,
chorioretinitis with scarring and loss of vision, hepatitis,
and lymphadenopathy.  Deafness, blindness, cerebral
palsy, microcephaly, and low IQ may appear years later in
those children born seemingly normal.

1,1,1-Trichloroethane
71-55-6

Chlorinated hydrocarbon solvent.
Used as a solvent, degreaser, and insecticidal fumigant.
Used in textile processing.

B Not demonstrated to be a reproductive or developmental
toxicant in humans.
Low fetal weights, delayed development of bones and
kidneys, fetotoxicity, and abnormalities of the
cardiovascular system seen in experimental animals.
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Trichloroethylene
(TCE)
79-01-6

Used in the manufacture of pentachloroethane, poly-
vinyl chloride (PVC), other polychlorinated aliphatic
hydrocarbons, insecticides, flame retardants, dyes,
disinfectants, pharmaceuticals, perfumes, and soaps.
Used in oil processing, printing, textile and fabric
cleaning, degreasing operations, drycleaning.
Used in the preparation of adhesive materials, paints,
and lubricating oils.

A– Conflicting reports of male and female reproductive
toxicity, miscarriages, birth defects, and growth retardation
in humans.
Trichloroethylene crosses the placenta.

Trinitrotoluene
(TNT)
118-96-7

Used in the manufacture and use of explosives. A–* Reports of male reproductive toxicity in workers exposed to
levels above the maximum allowable concentration
(1 milligram/ cubic meter).

Triple Super Phosphate,
Granular
(TSP)
7758-23-8

Hydrated form of calcium diphosphate.
Used as a commercial fertilizer.
Anhydrous form is used as a food additive.

A– Two Russian reports of gynecological problems in female
superphosphate workers.
Calcium and phosphate are required for normal
development of the fetus and TSP is not thought to be a
hazard to female reproduction.

Varicella-zoster virus Virus that causes chicken pox (varicella) and herpes
zoster (shingles).  Acquired by the airborne route.
Very contagious.
Potential for exposure in health- and child-care settings
and schools.

A* Birth defects and growth retardation observed in offspring
of women infected during pregnancy.

Vinclozolin
50471-44-8

Dicarboximide fungicide used on food and ornamental
plants.

B–* No human data.
Male reproductive toxicity in experimental animals.

Vinyl Chloride Monomer
(VCM)
75-01-4

Starting material in the manufacture of many building,
construction, automotive, household, and medical
products.
Result of the out-gassing of PVC in new cars,
packaging and PVC pipes.
Formerly used as a refrigerant, aerosol propellant, and
anesthetic gas.

A– Several unconfirmed reports of human effects.
Occupational/environmental exposures associated with
birth defects, fetal loss, loss of male libido, and decreased
spermatogenesis.

Warfarin
81-81-2

Widely used rodenticide and medication (inhibits the
clotting of blood).

A+ Causes structural malformations, central nervous system
defects, mental retardation, developmental delays, and
spontaneous abortions in humans at therapeutic doses.
Any workplace exposure to pregnant women strongly
discouraged.

Xylene
1330-20-7

Solvent and chemical intermediate.
Solvent in paints, lacquers, coatings, thinners, paint
removers, and lacquers.
Used in insecticides, gasoline, and leather products.

A– Reports of birth defects and menstrual disturbances in
humans.
Xylene crosses the placenta in humans and is found
human milk.
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Zinc and Zinc Salts
7440-66-6

Soft bluish-white metal and its salts.
Zinc is an essential human nutrient and is necessary for
normal reproduction.
Used in alloys, soldering, fluxes, galvanized steel and
iron, wood preservatives, deodorants, adhesives,
petroleum refining, organic synthesis, textile
processing, dental cements, feed additives, corrosion
inhibitors, astringents, and smoke generators.

F The human requirement for zinc increases during
pregnancy.
Zinc DEFICIENCY may cause birth defects, however
supplements should not be taken in excess of that directed
by a physician.

Key to REPROTEXT classifications:

A+   Human reproductive hazard with no known no-effect dose.
A     Human reproductive hazard with known no-effect dose.
A–   Unconfirmed human reproductive hazard.
B+   Multiple reproductive effects in animals, no human data.
B     Mixed reproductive effects in animals but no human data.
B–   Few reproductive effects in animals but no human data.
C     No reproductive data found.
E     Known not to affect animal reproduction but no human data.
F     Known not to affect human reproduction.
*      Rating not available in REPROTEXT database; rating applied by authors of this booklet and based on available data.

REPROTEXT data reprinted with permission: Hall, A.H. (Ed): REPRORISK System.  MICROMEDEX, Inc., Englewood, Colorado (Volume 99, expires February 28,
1999).
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Sample Letter Requesting Material Safety Data Sheets

Date

Manufacturer/Distributor
Address
City, State, Zip Code

Subject:  Material Safety Data Sheet

Please send us a Material Safety Data Sheet (MSDS) for the products below:

1.
2.
3.

The MSDS is for our hazard communication program required by the Hazard
Communication Standard.  Please make sure each MSDS meets the requirements of
WAC 296-62-054, Hazard Communication Standard (equivalent to 29CFR 1910.1200,
OSHA Hazard Communication Standard).  Washington recognizes a complete and
accurate OSHA Form 174 MSDS as complying with state requirements.

Thank you for your assistance

Sincerely,
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Appendix C
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Sample MSDS

MSDSs are prepared by the chemical manufacturers and are of variable quality.  While very few include
adequate information about reproductive health effects, they are helpful in identifying the names of most
chemicals.  This makes the MSDS a useful first step in the search for additional information.

The MSDS is usually presented on a form containing eight or nine sections.  Below is a sample MSDS
form and a brief description with particular attention to the sections useful in assessing reproductive and
developmental risk.

The following information is adapted from “Reproductive Hazards in the Workplace,” a syllabus for
clinicians written by Maureen Paul, MD, MPH, FACOG and Sabrina Kurtz, MEd University of
Massachusetts Medical Center Occupational and Environmental Reproductive Hazards Center, April
1990.

SECTION 1: PRODUCT IDENTIFICATION
Product identification by formal chemical name, trade name, chemical family and chemical formula.  In
addition, manufacturer’s name, address, telephone number, date of MSDS preparation or revision, and
an emergency phone number.

If the product contains a single chemical, the formal chemical name is the best identifier.  If it is a
chemical mixture, the chemical family and list of hazardous ingredients is used for identification.

If you need the name of a “trade secret” chemical (see Section II) or think the MSDS is outdated or
inadequately prepared, do not hesitate to call the manufacturer.  Ask for the research or safety department
in order to speak with those responsible for MSDS preparation.

SECTION II: HAZARDOUS INGREDIENTS
Listing of ingredients for products that contain a mixture of hazardous chemicals.  Listing is by chemical
name and Chemical Abstract Service (CAS) number.  If available, the recommended air concentration
exposure limit for each ingredient is provided.

Use exact spelling when researching a chemical because some chemicals have similar names but are very
different.  Since each chemical has only one CAS number, this number is the best identifier for research
purposes.

Ingredients that are non-threatening to human health, present in too small a concentration to cause harm
or approved as a “trade secret” will not be listed.  “Trade secret” or “proprietary formulation” means that
revealing the chemical formula may provide other competitive companies with an advantage.  Health
Professionals can obtain this information by a phone call or written request to the manufacturer.

The Threshold Limit Value (TLV) is the non-enforceable recommended limit of the American
Conference of Governmental Hygienists.  The Permissible Exposure Limit (PEL) is the legally
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enforceable limit under the Washington State Industrial Safety and Health Act (WISHA).  Recommended
exposure limits may be helpful in assessing a patient’s risk when a workplace air sample report can be
obtained.  Unfortunately, most recommended limits are not based on adequate consideration of
reproductive effects.  Limits are expressed as parts per million parts of air by volume (ppm) or milligrams
per cubic meter of air (mg/m3).  The conversion equation is:

1 ppm= MW (mg/m3)
                  24.45

(MW = molecular weight)

SECTION III: PHYSICAL DATA
Information regarding the physical state of the product (solid, liquid or gas).  Information regarding the
product’s physical properties is useful for determining how the chemical enters the body.

Three characteristics indicate how readily a liquid will evaporate and present a potential inhalation hazard
- boiling point, vapor pressure and percent volatility.  In general, chemicals with low boiling points, high
vapor pressures or high percent volatility by volume are likely to be inhalation hazards.  Evaporation Rate
indicates how fast a substance will evaporate as compared to butyl acetate (evaporated slowly) or ether
(evaporates quickly).  A rate greater than one indicates that the product evaporates quicker than the
standard substance; a rate less than one indicates that it evaporates more slowly. It is important to keep in
mind that agents with low rates of evaporation may still be absorbed through the skin.

Other descriptors include Solubility in Water - the percent by weight that can be dissolved in water;
Melting Point - the point at which a solid becomes a liquid; and Specific Gravity - a comparison of the
weight of the substance to an equal weight of water at 39.2 degrees Fahrenheit.  Chemicals with a specific
gravity greater than one sink in water, while those with less than one rise.

Appearance and Odor designate chemical properties that may allow for sensory recognition of the product
in the workplace.  However, odor is often a poor indicator of the amount of a substance in the air.  Some
hazardous agents, such as carbon monoxide, have no odor; others such as hydrogen sulfide, cause
olfactory paralysis (loss of sense of smell).  Workers may become accustomed to smells over time,
thereby allowing a chemical to reach a hazardous level without being noticed.

SECTION IV: FIRE AND EXPLOSION HAZARD DATA
Information on how to avoid and contain fires involving the product.

This is an important section for assuring the general health and safety of the worker.

Flash Point indicates the temperature at which ignition occurs.  A substance with a flash point near or
below room temperature is very dangerous and can easily be ignited by a spark, cigarette, or match.

Flammable and Explosive Data indicate the amount of vapors necessary for ignition.  A value between
the low explosive limit (LEL) and the upper explosive limit (UEL) can ignite.

Extinguishing Media and Procedures describes the special materials and equipment needed to extinguish
a fire.
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SECTION V: HEALTH HAZARDS DATA
Description of potential health hazards of a product.

Despite its importance, this section of the MSDS is often limited.  Effects of overexposure may describe
the routes of entry into the body and possible symptoms.  Acute and chronic effects may be described.
Remember, reproductive risks are rarely mentioned.  It is therefore important to research the reproductive
effects of the ingredients listed in Section II by using chemical and medical reference books and online
computer databases.  Emergency and First Aid Procedures are listed, but medical consultation should be
obtained after any accident.

SECTION Vl: REACTIVITY DATA
Description of possible chemical reactions of ingredients with other substances.

Conditions to Avoid are noted along with a list of Incompatible Substances.  Hazardous Decomposition
Products describes potentially harmful reaction byproducts.

SECTION Vll: SPILLS OR LEAK PROCEDURES
Information on how to handle chemical spills.

This is essential to the health and safety of the worker.  Again, the information presented in the MSDS on
this subject may be limited.  Emergency response personnel can be important sources of information
regarding exposure due to accidents.

SECTION VIII: SPECIAL PROTECTIVE INFORMATION
Information about recommended protective equipment and safety practices when working with the
chemical.

In assessing worker exposure, consider the quality, availability, practicality and usability of equipment
and controls.  Take note of ventilation systems, protective clothing, such as gloves and eye wear, and
other protective equipment, such as respirators.  Discuss workplace hygiene practices, particularly when
smoking or eating in contaminated areas can lead to increased absorption.
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Appendix D
______________________________________________________________________________

Estimating Workplace Exposure

This questionnaire is for men and women who use chemicals at work or
may be exposed to other hazardous conditions.

Instructions for Workers:
Collect the information you need to complete these questions.  Share the
information with your doctor or other health professional, such as a nurse
or genetics counselor.  He or she can help you determine if the chemicals
you work with can harm you, your fertility or your fetus.  If your health
care provider needs help in determining if there is a problem, suggest that
he or she consult with a board-certified occupational medicine physician
or other occupational health specialist.

1. What is your current job title?  (If you are not currently working, or
have changed jobs in the last year, where were you last employed and
what was your job title?)

2. Describe the tasks or activities you perform at work.

3. What does your company manufacture, or what kind of services does
it provide?

4. How many hours per week do you work? _______ hours

5. Do you work rotating shifts?  Yes ____ No ____
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6. Write the names of any chemicals you work with in the column at the left.
If you use more than one, list them in order of how frequently you use them.
Put the one you use most frequently in the top space.

In the column on the right, describe how you use each chemical.  Write when
and for how long you use them.  For example, “twice a day for ten minutes
each time.”  Also, write how much of each chemical or product you use each
time you work with it, for example, “1-2 gallons.”

Brand names aren’t very helpful.  Sometimes a product label has ingredient
information, but often the information on labels is incomplete and unreliable.
The best way to find out what chemicals are in the product(s) being used is to
get a copy of the Material Safety Data Sheet (MSDS) for that product from the
employer.  An MSDS lists the hazardous ingredients in the product.  A sample
MSDS and a letter requesting an MSDS are in Appendices B and C,
respectively.  Employers are required by law (WAC 296-62-054 through -
05427) to provide workers with a copy of the MSDS, upon request.  Employers
must also provide this information to a treating doctor on request.

Chemical Name How, when I use them, and how much I use

7. In your work area, how many other people also use these
chemicals?______



3

8. Besides the chemical that you work with, what other chemicals do
people in your area use?

9. List any of these chemicals that you or other workers in your area use
that are heated.  Also, write the temperature to which they are heated.

Chemicals that are heated Temperature

10. Can you smell or taste any chemical fumes or vapors where you
work?

If yes, list them by chemical name.

11. Do you feel sick when you work with any of the chemicals?  If yes,
list which chemicals in the column on the left.  In the column on the
right, describe how you feel when you work with each chemical.

Chemicals Symptoms
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12.  If working with any chemicals makes you sick, do you feel better at
other times?  Yes _____ No _____ If yes, please explain when it is
you feel better.

13. If you are pregnant, did you have these symptoms before becoming
pregnant?  Yes ____ No ____

14. List any of the chemicals that you work with that get on your skin.

15. Do you do any of the following in the work area?

EAT
DRINK
SMOKE
APPLY MAKEUP

Yes ____ No ____
Yes ____ No ____
Yes ____ No ____
Yes ____ No ____

The following questions are about protective measures used in
your workplace.

16. Mark the type of VENTILATION used in your work area

_____ hood with power exhaust
_____ general ventilation (wall fans, roof fans, ceiling vents)
_____ natural ventilation (open windows and doors)

17. Do you think the ventilation is effective in reducing your
exposure?

Yes ____ No ____

18. Is the ventilation always turned on when you are using
chemicals?

Yes ____ No ____

19. Does the ventilation usually work well?  Yes ____ No ____

20. Are hand-washing facilities available?  Yes ____ No ____

21. Are showering facilities available? Yes ____ No ____
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22. Describe the types of PROTECTIVE CLOTHING you wear on the job.

Type of Gloves
____________________________________________________________

Type of Apron/Coat
____________________________________________________________

Type of Eyewear
____________________________________________________________

Ear Protection?  Yes ____ No ____

23. Do chemicals leak through your gloves or clothing?  Yes ____ No ____
If yes, explain
____________________________________________________________

24. Mark the kind of RESPIRATORY PROTECTION you use on the job.
____ paper dust mark
____ paper mask with filter
____ half-face mask with cartridges
____ full-face mask with cartridges
____ air-supplied respirator

If you wear a cartridge respirator:

25. What kind of cartridge?  _______________________

26. When do you wear a respirator?  ______________________

27. For what chemicals do you wear a respirator?

28. Have you been fit-tested and trained to use your respirator?
Yes ____ No ____

29. Have you received instructions about changing your cartridges and other
maintenance?
Yes ____ No ____
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30. Are there any unusual situations at work, such as equipment breakdowns
 or spills, that may expose you to any other chemicals or to larger amounts of those you
use routinely?
Yes ____ No ____

If yes, explain_________________________________________________

31. What types of instructions and warnings has your employer given you about the use
of chemicals?

32. Have the air levels of chemicals in your work area been measured?
Yes ____ No ____

If monitoring has been done, you have a legal right to see the results relevant to your
work area (WAC 296-62-052).  If you are a member of a union, the union can help you
enforce this right.
If you know the results, write them here.

33. Do you wear your own street clothes at work?  Yes ____ No ____

34. Are there laundry facilities at work for contaminated clothing? Yes ____ No ____

35. Do you do any other work outside your regular job, or have any hobbies, which
involve exposure to chemicals?  Yes ____ No ____ If yes, describe them:

36. Is there a medical surveillance program at work?  Yes ____ No ____
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37. If you are involved in any of the following physical activities on the
job, please describe them and write how many hours per day you
perform each below.

Description Hours/day

Lifting
_________________________________________________________

Climbing
_________________________________________________________

Bending
_________________________________________________________

Twisting
_________________________________________________________

Sitting
_________________________________________________________

Standing
_________________________________________________________

38. If you are exposed to any of the following on your job, describe them
by writing when, how often and how much you are exposed to each:

Noise
_________________________________________________________

Vibration
_________________________________________________________

Temperature Extremes
_________________________________________________________

Radiation
_________________________________________________________

Infectious Agents
_________________________________________________________

Psychological Stress
_________________________________________________________
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I hereby acknowledge that I have received a copy of the Duke University
Contractor Safety Guidebook.

Name: ______________________________________________

Title: ________________________________________________

Company: ____________________________________________

Signed: ______________________________________________

Date: ________________________________________________

cut here and return to: Duke University Medical Center, OESO
Box 3914
DUMC
Durham, N.C. 27710
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The safety policy of Duke University and Medical Center is to provide for the protection
of its personnel, students, visitors, facilities and surrounding environment through the
development and implementation of a comprehensive safety program.

Contractors are expected to also provide safe workplaces and implement their own safety
programs. This guidebook is intended to assist in coordinating Duke facilities and con-
tractor operations during construction and renovation projects. By becoming familiar
with the policies and procedures in this guidebook, the safety-minded contractor will get
the job done safer and with less workplace hazards. 

Contractors are expected to comply with all applicable Federal, State, and Local laws and
also follow safe work practices for construction trades. Some of these regulations and
safe work practices are outlined in this guidebook. 

Due to the wide variety of construction operations, it is infeasible to outline every
conceivable applicable regulation and work practice in this guidebook. Nothing in
this guidebook should be construed to be part of the contract specification.

Contractor management and supervision must thoroughly review their own work prac-
tices and workplace hazards and then provide employees all the necessary training and
equipment for their safety.

Occupational and Environmental Safety Office Phone Numbers

Hygiene & Safety Division  . . . . . . . . . . . . . . . . . . . . 684-5996

Fire Safety Division . . . . . . . . . . . . . . . . . . . . . . . . . . 684-5609

Environmental Programs Division . . . . . . . . . . . . . . . 684-2794

Biological Safety Division . . . . . . . . . . . . . . . . . . . . . 684-8822

Radiation Safety Division  . . . . . . . . . . . . . . . . . . . . . 684-2194

EMERGENCY NUMBERS — call 911 from a Duke phone or call the Duke
University Police Department direct from any Cellular phone at 684-2444.

9/1/00

Duke University and Medical Center

Contractor Safety Guidebook
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I. SAFETY PROGRAM OBJECTIVES

Safety and health programs strive to protect people, property, the environment and must
comply with governmental regulations. The objective of this guidebook is to assist in pro-
viding a safe environment for employees, patients, visitors and construction workers in
all areas during renovation or new construction projects.

Major objectives of a contractor’s safety and health program are to:

1. Protect employees, students, visitors, property, and the environment from
potential hazards.

2. Provide a safe and healthful workplace free from recognized hazards.

3. Comply with all governmental safety, health, and environmental standards.

4. Maintain an effective health and safety program, which includes managers,
supervisors, and employees.

5. Cooperate with building occupants and others involved in the work area to
maintain a safe and healthful workplace.

II. BASIC SAFETY RULES

1. Vehicles must observe the posted speed limit. Unless otherwise posted, there
is a campus wide speed limit of 25 mph.

2. Passing a Duke Transit bus is prohibited unless the bus is parked in a desig-
nated bus stop and out of the lane of travel.

3. Obey all posted warnings.

4. Smoking is permitted in designated areas only.

5. Fighting or horseplay is prohibited on Duke University property.

6. Firearms are not allowed on Duke University property.

7. Contractors must remain in designated areas at all times and use approved
travel routes into and out of site.

8. Work areas must be maintained in an orderly manner that does not block exits
or traffic through the work area.

9. Trash must be removed daily.

III. SPECIAL PROCEDURES AND WORK PERMITS

The following special procedures are specific to Duke University and Duke University
Medical Center. Although some topics listed below are covered by regulations, they
receive special interest in hospital, research and academic areas. The work permits noted
below are to assist in coordinating contractor work activities and Duke activities affect-
ing the same systems. Failure to request these work permits in advance may result in a
delay in work progress, Project Manager/Construction Coordinator interaction, possible
contract deficiencies, and may place future contracts in jeopardy.
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2.) Personnel removing fluorescent ballasts are responsible for examining
the ballast to determine if it contains PCBs (Polychlorinated
Biphenyls), removing any PCB containing ballasts from the fixture,
placing each ballast into proper containers, labeling the container to
indicate that it contains PCBs and making sure the containers are
moved to a central collection point. 

h. Plumbing work. If liquid mercury is discovered in plumbing, notify OESO
at 684-5996. Contractor plumbers should be trained in bloodborne pathogen
awareness. If employee exposure to human blood and/or body fluids is antic-
ipated, contractor employees must have documentation of Hepatitis B vacci-
nation.

2. Hot Work and Fire Alarm Systems 

a. Hot work involving the use of open flames, welding apparatus, and spark
producing equipment can result in fires and explosions. It is very impor-
tant that all contractors utilize the Duke Hot Work Permit program.

b. 48 hours before performing hot work, contractors shall submit a Hot Work
Permit to Fire Safety Division, 1411 Hull street, 684-5609, fax 684-8427.
The Project Manager/Construction Coordinator may be able to provide
assistance filling out the Hot Work Permit.

c. Fire Suppression and Fire Alarm systems — contact the Fire Safety
Division at 684-5609, 48 hours before work on these systems. Note: oper-
ations that create dust or particles, such as sanding and spray painting,
may affect fire alarm systems.

3. Hazardous Work Permit Program

a. Chemical fume hoods and related duct work require a Hazardous Work
Permit. The contractor will contact the Project Manager/Construction
Coordinator to initiate the Hazardous Work Permit from OESO at least
one week before moving or repairing hoods or related ductwork.

b. Biological Safety Cabinets (BSCs) — The contractor will contact the
Project Manager/Construction Coordinator to request a Hazardous Work
Permit from OESO at least one week before moving or repairing cabinets
or related ductwork.

c. Cold/Warm Room and related equipment — The contractor will contact
the Project Manager/Construction Coordinator to request a Hazardous
Work Permit from OESO at least one week before moving or repairing
Cold/Warm Room or related equipment. The room users will require suf-
ficient time to remove items.

d. Rooftop work may require a Hazardous Work Permit. The contractor will
contact the Project Manager/Construction Coordinator to initiate the
Hazardous Work Permit from OESO at least one week before accessing
the roofs.
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1. Hazard Communication and Chemical Safety

a. Contractors shall have copies of Material Safety Data Sheets (MSDS)
available at the job site for review by the Project Manager/Construction
Coordinator and the Occupational and Environmental Safety Office
(OESO) at all times. 

b. Chemicals with strong odors and/or which are extremely hazardous
often cause odor complaints and concerns among students, employees,
patients and visitors. MSDSs of materials that will produce strong odors
and/or which are extremely hazardous will be forwarded, before use, to
the Project Manager/Construction Coordinator for review with the
Occupational & Environmental Safety Office.

c. To ensure that all contractor employees know and understand the hazards
of all chemicals they are exposed to and they know how to protect them-
selves from hazardous chemicals, each contractor must establish and
maintain an effective hazard communication program. The program must
comply with OSHA standard 29 CFR 1926.59.

d. The contractors HAZCOM program must provide:
• A written hazard communication program,
• An inventory of chemicals,
• Material safety data sheets (MSDS) for all chemicals at the site,
• Labeling of all containers and other warnings, and 
• Employee training.

e. Asbestos containing materials. Upon discovery of materials that may
contain asbestos (Presumed Asbestos Containing Material, PACM) the
Contractor should contact the Project Manager/Construction Coordinator.
The Project Manager/Construction Coordinator will then contact OESO
for testing. Upon discovery of PACM the contractor shall not disturb the
areas containing the PACM.

f. Lead awareness. Before operations on any paint that may contain lead,
the contractor should contact the Project Manager/Construction
Coordinator to arrange for testing.

g. Fluorescent light bulbs & PCB containing ballasts disposal. 

1.) Personnel removing fluorescent light bulbs are responsible for exam-
ining the bulb to determine if the bulb should be recycled due to mer-
cury vapor & lead content and making sure the bulbs are moved to a
central collection point. (Green end caps or green writing indicates the
bulb is environmentally friendly and can be disposed of with other
construction wastes.) 
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7. Medical Gas 

a. Before any work involving the planned or possible interruption of medical
gas services an E&O medical gas work permit is required.

b. Contact E&O North or E&O South Division through your Project
Manager/ Construction Coordinator for this permit. 

c. Appropriate medical gas certifications are required for personnel working
on these systems.

8. Electrical Hazards

a. It is very important that each contractor establish and maintain an effec-
tive electrical safety-related work practices program. References for such
a program include OSHA standards 29 CFR 1910.331 to 1910.333 —
Electrical Safety-Related Work practices and CFR 1926 Subpart K
Electrical.

b. Training shall be documented for all employees who face a risk of electric
shock from working on, near, or with electrical circuits which are not
reduced to a safe level by electrical insulation.

9. Lockout/Tagout

a. The lockout/tagout standard (the control of hazardous energy standard) in
29 CFR 1926.417 and 1910.147 will be followed by all contractors on all
job sites. The OSHA lockout/tagout procedure requires at a minimum:

• Use of locks and/or tags on energy isolating devices.

• Special lockout/tagout procedures for jobs requiring multiple
lockout/tagout devices.

• Contractors must provide their own lockout/tagout equipment.

• All contractor employees, (authorized, affected, and other employees),
must be trained by the contractor (or another acceptable training source)
concerning lockout/tagout procedures.

• An annual inspection shall be conducted by an authorized employee of
the contractor to evaluate the implementation & efficacy of lockout/
tagout procedures.

• Locks and/or tags must not be removed by anyone other than the
employee applying them except under a special, approved permit.

• Testing or positioning of machines or equipment will be performed only
under special procedures per OSHA 29 CFR 1910.147(f).

b. Procedures — All contractors will have a general lockout/tagout program
prior to performing work at Duke. A written form will be required for
lockout/tagout procedures for machinery on equipment which require
more than one energy isolating device to be locked and/or tagged.
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e. Steam Tunnel work involving welding or other operations that may cre-
ate additional hazards will need a Hazardous Work Permit in addition to a
Hot Work Permit . The contractor will contact the Project Manager/
Construction Coordinator to request a Hazardous Work Permit from
OESO at least one week before starting such operations in steam tunnels.

4. Underground Utility Location 

a. Anyone proposing to excavate, dig, bore, tunnel, blast or disturb the earth
in any manner which may damage buried utilities is required to call the
North Carolina One Call Center, 1-800-632-4949, 48 hours (2 working
days) before starting the proposed work. This 48 hour notification require-
ment is mandated by North Carolina Law (GS 87-100). In the event of a
bona fide emergency, notification may be made directly to Facilities
Management Department, Utilities and High Voltage Shops. 

b. Full procedures are available from Facilities Management Department in the
standard practices for underground utility location procedures (num. 11).

5. Utility Service Interruptions

a. Before any work involving the planned or possible interruption of utilities
such as electric, water, gas, or steam services, a Duke utility disruption
permit is required.

• For Hospital or Medical Center areas ask for a Utility Shutdown
Request form from E&O (Engineering and Operations) through your
Project Manager/Construction Coordinator.

• For University areas contact FMD (Facilities Management Department)
through your Project Manager/Construction Coordinator. 

6. Excavations and Trenches

a. A daily inspection of excavations, the adjacent areas, and protective sys-
tems shall be performed by a competent person.

b. Trenches more than 5 feet deep require shoring or sloping.

c. Substantial barricades to prevent persons from falling into an open trench
shall be maintained around the perimeter of trenches. This is especially
important at the end of the workday for trenches that must remain open
overnight. A plastic ribbon is not substantial for this purpose.

d. Ladders will be provided at least every 25 feet for access to trenches over
4 feet deep.
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12. Scaffolds 

a. Contractors shall comply with OSHA Standards 29 CFR 1926, Subpart L
on Scaffolding and 29 CFR 1910.28

b. Access to scaffolds shall be limited to authorized personnel only, espe-
cially after working hours.

13. Blasting and Explosives

a. Before blasting operations contact the Fire Safety Division at 684-5609,
and also inform the Project Manager or Construction Coordinator.

b. Store a maximum of a one-day supply of explosives on a Duke construc-
tion site.

IV. SAFETY POLICIES

1. FACILITIES, EQUIPMENT, TOOLS AND VEHICLES: All workplace
facilities equipment, tools and vehicles must be properly designed and main-
tained from a safety standpoint. All workplace facilities, equipment, and activ-
ities must comply with the applicable governmental regulations including
OSHA and EPA. Proper stairs, ladders, platforms, and guardrails must be pro-
vided to ensure employee safety and compliance with OSHA regulations. All
equipment tools and vehicles used must be used in accordance with manufac-
turers operating instructions. 

2. EDUCATION AND TRAINING: All managers, supervisors, and employ-
ees must be properly trained to recognize, evaluate, and control workplace
safety and health hazards. No employee is allowed to perform a job until he
or she has been properly trained to perform the job safely. Specific training
must be provided concerning the safety rules and procedures pertaining to the
jobs being performed. Safety and health training is to be conducted initially
upon employment and at least annually thereafter. Frequent refresher training
such as tool box safety talks should also be part of the training program. 

3. INSPECTIONS: Contractors should perform frequent and regular safety
inspections, normally at least weekly and in hospital areas, daily.

4. EMERGENCY PROCEDURES: All employees must know, understand,
and be able to follow all workplace emergency procedures pertaining to their
assignment. Call 911 from a Duke phone (or 684-2444 from a cellular phone)
to contact Duke University Police. Periodic tests, drills, audits, etc. must be
conducted to verify employee knowledge and understanding of all emergency
procedures.

5. ACCIDENTS: All accidents, incidents, injuries and illnesses must be report-
ed to supervision immediately so they can be properly investigated and
employees properly protected. Injuries and illnesses requiring an
“Employers’ first Report of Accident” will be reported to the contract admin-
istrator (by forwarding an additional copy of the report to Construction
Services, FMD).
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c. Training — All contractor employees will be trained by the contractor (or
another acceptable training source) concerning the lockout/tagout proce-
dures prior to beginning work at the site. A record will be kept of all
employees trained and verification (by exam or other written means) that
they understood the training they received. The training will include the
disciplinary actions which will be taken if lockout/ tagout procedures are
not followed.

d. Inspections — Audits and inspections of the lockout/tagout procedures
will be conducted routinely by contractor’s foreman, supervisor, or on-site
safety personnel. A record will be kept of the inspections and the follow-
up action taken.

10. Confined Space Entry Program

a. Confined spaces present serious potential hazards to employees entering
them including oxygen deficiency, toxic materials, flammable materials,
and hazardous energy. [i3]Each contractor must establish and maintain an
effective confined space entry procedure that complies with OSHA stan-
dard 29 CFR 1926.21(b)(6) and 1910.146 when applicable.

b. For those contractors performing work in areas with confined spaces, a
copy of your confined space entry procedures must be submitted to the
Project Manager/Construction Coordinator prior to beginning work at the
site.

c. Contractors must provide all equipment required for safe entry, including
special rescue equipment.

11. Fall Protection

a. Reasonable fall protection shall be provided to protect personnel from
accidental falls associated with floors, platforms, scaffolds, guardrails,
physical barriers, and elevated work locations. Standard guardrails must
be provided for work locations 6 feet or more above the adjacent level per
OSHA standard 29 CFR 1926.500 and fall protection generally provided
over 10 feet.

b. All employees working at unguarded locations above 6 feet in construc-
tion (10 feet on scaffolds) must be protected by properly wearing
approved fall protection equipment including safety harnesses and life
lines as specified by supervision. All employees required to wear approved
fall protection devices must be properly trained concerning the need for
and purpose of the protection. Also, they must be instructed in the proper
use of the equipment and shall demonstrate that they know, understand,
and can use the fall protection devices properly.

c. Supervisors shall ensure the use of fall protection devices as required.

6
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b. Only authorized and properly trained employees shall use power tools.

c. Powder actuated tools require certified operators and warning signs post-
ed in all areas affected by the noise of the nail gun. 

d. Wrenches shall not be used when the jaws are sprung to the point that slip-
page occurs.

e. Impact tools shall be kept free of mushroomed heads. 

f. The wooden handles of tools shall be kept free of splinters or cracks and
shall be kept tight in the tool.

5. Personal Protective Equipment (PPE)

a. Appropriate personal protective equipment shall be worn in all operations
where there is an exposure to hazardous conditions or where the need is
indicated for using such equipment to reduce the hazard to the employees.

b. Employees working over or near water, where the danger of drowning
exists, shall be provided with U.S. Coast Guard approved life jackets or
buoyant work vests.

6. Eye and Face Protection

a. Eye and face protection shall be provided when machines or operations
present potential eye or face injury.

b. Eye and face protective equipment shall meet the requirements of ANSI
Z87.1-1991, “Practice for Occupational and Educational Eye and Face
Protection.”

c. Employees involved in welding operations shall be furnished with filter
lenses or plates of at least the proper shade number.

d. Employees exposed to laser beams shall be furnished suitable laser safety
goggles that will protect for the specific wavelength of the laser and be
optical density adequate for laser involved.

7. Head Protection

Head protective equipment (hard hats/ helmets) shall be worn in areas where
there is a possible danger of head injuries from impact, flying or falling
objects, or electrical shock and burns. Hard hats/ helmets shall meet the per-
formance requirements of ANSI Z89.1, “Standard for Industrial Protective
Helmets.”

8. Hearing Protection

a. Feasible engineering or administrative controls shall be utilized to protect
employees against sound levels in excess of those shown in Table D-2,
OSHA Standard 1926.52

b. When engineering or administrative controls fail to reduce sound levels
within the limits of Table D-2, hearing protective devices shall be provid-
ed and used.

6. MANUAL MATERIALS HANDLING: Manual materials handling and
other physical activities must be performed only by those employees physi-
cally able to do so.

7. ENFORCEMENT: Contractors should consider disciplinary action for
unsafe acts. 

V. GENERAL SAFETY PROCEDURES

The following General Safety Procedures apply to the entire workplace and should be
followed by managers, supervisors and employees.

1. OSHA General Duty Clause 

Hazardous conditions or practices not covered in an OSHA standard may be
covered under Section 5(a)(1) of the Occupational Safety and Health Act of
1970 which states: “Each employer shall furnish to each of his employees
employment and a place of employment which are free from recognized haz-
ards that are causing or are likely to cause death or serious physical harm to
his employees.”

2. General Inspections and Training

a. Contractors should designate a competent site-safety coordinator for each
job site. The contractor’s site-safety coordinator should be identified to the
Project Manager/Construction Coordinator in the event that safety con-
cerns regarding the worksite arise.

b. Contractors should initiate and maintain an inspection program to provide
for frequent and regular self-inspections of the job site, materials, and
equipment.

c. Contractors should instruct each employee in the recognition and avoid-
ance of unsafe conditions and in the regulations applicable to his or her
work environment and to control or eliminate any hazards or other expo-
sure to illnesses or injury.

d. The use of any machinery, tool, material, or equipment which is not in
compliance with any applicable requirements of North Carolina DOL or
OSHA standards is prohibited.

3. Medical Services and First Aid

a. A person trained to render first aid is to be available at the worksite.

b. Where the eyes or body of any person may be exposed to injurious corro-
sive materials, suitable facilities for quick drenching or flushing of the
eyes and body shall be provided within the work area for immediate emer-
gency use.

4. Hand and Power Tools

a. Electric power operated tools shall either be approved double-insulated, or
be properly grounded, and used with ground fault circuit interrupters
when used in damp or wet areas.



c. Unqualified persons shall not be allowed to work within 10 feet of ener-
gized overhead power lines.

d. Equipment must not be operated closer than 10 feet to overhead energized
power lines unless specific procedures are followed by qualified persons
using appropriate protection equipment.

e. Extension cords used with portable electric tools shall be the 3-wire type,
shall be protected from damage. Splices shall have soldered wire connec-
tions with insulation equal to the original. Worn or frayed cords shall not
be used.

f. Bulbs on temporary lights shall be equipped with guards or deeply
recessed in the reflector. Temporary lights shall not be suspended by their
electric cords unless designed for suspension.

g. Receptacles for attachment plugs shall be of the approved concealed con-
tact type. Where different voltages, frequencies, or types of current are
supplied receptacles shall be of such designs that attachment plugs are not
interchangeable.

h. Each disconnecting means of motors and appliances and each service
feeder or branch circuit at the point where it originates shall be legibly
marked to indicate its purpose, unless located and arranged so the purpose
is evident.

i. Cable passing through work areas shall be covered or elevated to protect
it from damage which would create a hazard to employees.

j. Boxes for disconnecting means shall be securely and rigidly fastened to
the surface upon which they are mounted and fitted with covers.

k. All extension cords and cord & plug connected equipment shall be pro-
tected by an assigned equipment grounding conductor program.

l. No employer shall permit an employee to work in proximity to any part of
an electric power circuit that he may contact, unless the employee is pro-
tected against electric shock by deenergizing the circuit and grounding it
or by guarding it by effective insulation or other means. 

m. In work areas where the exact location of underground electric power lines
is unknown, workers using jackhammers, bars, or other hand tools which
may contact an energized line shall be provided with insulated protective
gloves.

12. Fire Protection

a. Contractors must obtain Hot Work permits from the Fire Safety Division
(684-5609) before performing welding, soldering or torch work.

b. Contractors must contact the Fire Safety Division (684-5609) before per-
forming work on Fire Suppression and Fire Alarm systems.
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c. Hearing protection is required at constant noise above 85 decibels or
impact noise above 140 decibels.

d. In all cases where the sound levels exceed the values shown in safety and
health regulations, a hearing conservation program shall be administered.

e. Plain cotton ear plugs are not acceptable for hearing protection.

9. Respiratory Protection

a. When engineering or administrative controls are not effective in control-
ling toxic substances, appropriate respiratory protective equipment will
be provided and shall be used.

b. Respiratory protective devices approved by the Mine Safety and Health
Administration/ National Institute for Occupational Safety and Health  for
the specific contaminant to which the employee is exposed shall be used.

c. Respiratory protective devices provided by supervisors shall be appropri-
ate for the hazardous material involved and the extent and nature of the
work requirements and conditions.

d. Employees required to use respiratory protective devices shall be thor-
oughly trained in their use.

e. Contractors should have a written respirator protection program that
includes respirator training, fit-testing and medical qualification docu-
mentation.

10. Gases, Vapors, Fumes, Dusts, and Mists

a. Exposure to toxic gases, vapors, fumes, dusts, and mists at a concentration
above those specified in the most recent “Threshold Limit Values of
Airborne Contaminants” of the ACGIH, shall be avoided. 

b. Administrative or engineering controls must be implemented whenever
feasible to comply with TLV’s.

c. When engineering and administrative controls are not feasible to achieve
full compliance, protective equipment or other protective measures shall
be used to keep the exposure of employees to air contaminants within the
limits prescribed. Any equipment and technical measures used for this
purpose must first be approved for each particular use by an industrial
hygienist or other technically qualified person.

11. Electrical

a. All electrical work shall be in compliance with the most recent National
Electrical Code or the NEC according to the construction documents.

b. Only qualified persons are permitted to work on or near energized con-
ductors or parts and then only under special procedures that ensure prop-
er employee protection.

10



f. Fuel gas and oxygen hoses shall be easily distinguishable and shall not be
interchangeable. Hoses shall be inspected at the beginning of each shift
and shall be repaired or replaced if defective.

g. General mechanical or local exhaust ventilation or air line respirators shall
be provided, as required, when welding, cutting or heating:

• zinc, lead, cadmium, mercury, or beryllium-bearing, materials in
enclosed spaces.

• stainless steel with inert-gas equipment.

• in confined spaces.

• where an unusual condition can cause an unsafe accumulation of contam-
inants.

h. Proper eye protective equipment shall be provided when appropriate.

16. Liquefied Petroleum Gas (LP Gas)

a. Storage of LP Gas within buildings is prohibited. 

b. Each system shall have containers, valves, connectors, manifold valve
assemblies, and regulators of an approved type. 

c. All cylinders shall meet DOT specifications. 

d. Every container and vaporizer shall be provided with one or more
approved safety relief valves or devices. 

e. Containers shall be placed upright on firm foundations or otherwise firm-
ly secured. 

f. Portable heaters shall be equipped with an approved automatic device to
shut off the flow of gas in the event of flame failure. 

g. Storage locations shall have at least one approved portable fire extin-
guisher, rated not less than 20-B:C. 

17. Housekeeping

a. Form and scrap lumber with protruding nails and all other debris shall be
kept clear from all work areas.

b. Combustible scrap and debris shall be removed at regular intervals.

c. Containers shall be provided for collection and separation of all refuse.
Covers shall be provided on containers used for flammable or harmful
substances.

d. Wastes shall be disposed of at frequent intervals

e. Lay down areas shall be orderly and free from tripping hazards.
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c. Fire fighting equipment shall be conspicuously located, readily accessible
at all times, shall be periodically inspected, and shall be maintained in
operating condition.

d. Extinguishers are to be placed at least every 75 feet. Extinguishers are to
be provided by contractor.

e. Each employee must know the alarm system at the worksite so they, and
the local fire department, can be alerted during an emergency.

13. Interim Life Safety

Hospital projects only — Contractor employees and sub-contractor supervi-
sors shall attend a mandatory 1/2 hour safety meeting within the first week on
the job site for with Fire Safety Division.

14. Flammable and Combustible Liquids

a. Flammable and combustible liquids shall only be stored in approved con-
tainers and in appropriate quantities for the job site use.

b. Conspicuous and legible signs prohibiting smoking shall be posted in
service and refueling areas.

c. Flammable liquids shall be dispensed through grounded and bonded con-
tainers.

15. Welding, Cutting and Heating

a. All employees shall be instructed in the safe use of welding equipment
prior to using this equipment.

b. Proper precautions (isolating welding and cutting, removing fire hazards
from the vicinity, providing a fire watch, etc.) for fire prevention shall be
taken where welding or other “hot work” is being done. No welding, cut-
ting or heating shall be done where the application of flammable paints, or
the presence of any other flammable compounds, or heavy dust concen-
tration creates a fire hazard.

c. Arc welding and cutting operations shall be shielded by noncombustible
or flameproof shields to protect persons from direct arc rays. Visual barri-
er screens are required for arc-welding operations.

d. When electrode holders are to be left unattended, electrodes shall be
removed and the holder shall be placed or protected so that it cannot make
electrical contact with employees or conducting objects.

e. All arc welding and cutting cables shall be completely insulated and be
capable of handling the maximum current requirements for the job. There
shall be no repairs or splices within 10 feet of the electrode holder except
where splices are insulated equal to the insulation of the cable. Defective
cables shall be repaired or replaced.

12



b. All vehicles in use shall be checked at the beginning of each shift to assure
that all parts, equipment, and accessories that affect safe operation are in
proper operating condition and free from defects. All defects will be cor-
rected before the vehicle is placed in service.

c. No person shall use any motor vehicle, earth moving or compacting equip-
ment having an obstructed view to the rear unless:

• the vehicle has a reverse signal alarm distinguishable from the sur-
rounding noise level or 

• the vehicle is backed up only when an observer signals that it is safe to
do so.

d. Heavy machinery, equipment, or parts thereof which are suspended or
held aloft shall be substantially blocked to prevent falling or shifting
before employees are permitted to work under or between them.

e. Park only in areas approved for contractor use.

f. No person shall pass a Duke Transit bus is unless the bus is parked in a
designated bus stop and out of the lane of travel.

22. Railings

a. A standard railing used to protect personnel from falls shall consist of top
rail, intermediate rail, toeboard, and posts, and have a vertical height of
approximately 42 inches from upper surface of top rail to the floor, plat-
form, etc.

b. The top rail of a railing shall be smooth-surfaced, with a strength to with-
stand at least 200 pounds. The intermediate rail shall be approximately
halfway between the top rail and floor.

c. A stair railing shall be of construction similar to a standard railing, but the
vertical height shall be not more than 34 inches, nor less than 30 inches
from upper surface of top rail to surface of tread in line with face or riser
at forward edge of tread.

23. Scaffolds 

a. Scaffolds shall be erected on sound, rigid footing, capable of carrying the
maximum intended load without settling or displacement.

b. Scaffolds and their components shall be capable of supporting, without
failure, at least 4 times the maximum intended load.

c. Guardrails and toeboards shall be installed on all open sides and ends of
platforms more than 10 feet above the ground or floor, except needle beam
scaffolds and floats. Scaffolds 4 feet to 10 feet in height, having a mini-
mum dimension in either direction of less than 45 inches, shall have stan-
dard guardrails installed on all open sides and ends of platform.
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18. Storage

a. All materials stored in tiers shall be secured to prevent sliding, falling, or
collapse.

b. Aisles and passageways shall be kept clear and in good repair.

c. Storage of materials shall not obstruct exits.

d. Materials shall be stored with due regard to their fire characteristics.

19. Ladders

a. The use of ladders with broken or missing rungs or steps, broken or split
side rails or with other faulty or defective construction is prohibited. When
ladders with such defects are discovered they shall immediately be with-
drawn from service.

b. Portable ladders shall be placed on a substantial base at a 4 to 1 pitch, have
clear access at top and bottom, extend a minimum of 36 inches above the
landing, or where not practical, be provided with grab rails and be secured
against movement while in use.

c. Portable metal ladders shall not be used for electrical work or where they
may contact electrical conductors.

d. Job-made ladders shall be constructed for their intended use. Cleats shall
be inset into side rails 1/2 inch, or filler blocks used. Cleats shall be uni-
formly spaced, 12 inches, top-to-top.

e. Except where either permanent or temporary stairways or suitable ramps
or runways are provided, ladders shall be used to give safe access to all
elevations.

f. All users of ladders shall be properly trained and documented by the
Contractor. 

g. Ladders shall be inspected periodically by the Contractor.

20.  Flagpersons

a. When signs, signals and barricades do not provide necessary protection on
or adjacent to a highway or street, flagpersons or other appropriate traffic
controls shall be provided.

b. Flagpersons shall be provided with and shall wear a red or orange warn-
ing garment while flagging. Warning garments worn at night shall be of
reflective material.

21. Motor Vehicles and Mechanized Equipment

a. Observe posted speed limits, give pedestrians the right of way, and yield
to emergency vehicles. Unless otherwise posted, there is a campus-wide
speed limit of 25 miles per hour.

14



c. Compressed gas cylinders shall be secured in an upright position at all
times, except if necessary for short periods of time when cylinders are
actually being hoisted or carried.

d. Cylinders shall be kept at safe distances or shielded from welding or cut-
ting operations. Cylinders shall be placed where they cannot become part
of an electrical circuit.

e. Oxygen and fuel gas regulators shall be in proper working order while in
use.

f. Applicable technical portions of American National Standards Institute,
Z49.1, Safety in Welding and Cutting, shall be followed.

27. Hoists and Cranes

a. Comply with the manufacturer’s specifications and limitations for hoists.

b. Rated load capacities, recommended operating speeds, and special hazard
warnings or instructions shall be posted on cars and platforms.

c. Never move suspended loads directly over personnel.

28. Accident Record Keeping and Reporting Requirements

a. Within 8 hours after its occurrence, an accident which is fatal to one or
more employees or which results in the hospitalization of three or more
employees shall be reported by the employer to the nearest OSHA Area
Director at 1-800-LABOR-NC.

b. All injuries requiring a first report of injury will be reported to FMD
Construction Services Division, 660-1472.

17

d. There shall be a screen with maximum 1/2-inch openings between the toe-
board and the guardrail, where the persons are required to work or pass
under the scaffold.

e. All planking shall be Scaffold Grade or equivalent. The maximum per-
missible span for 1 1/4 x 9 inch or wider plank of full thickness is 4 feet,
with medium loading of 50 p.s.f.

f. Scaffolding planking shall be overlapped a minimum of 12 inches or
secured from movement.

g. Scaffold planks shall extend over their end supports not less than 6 inches
nor more than 12 inches.

h. All scaffolding and accessories shall have any defective parts immediate-
ly replaced or repaired.

i. An access ladder or equivalent safe access shall be provided.

j. Also see the scaffold requirements in Section IV, special procedures. 

24. Air Tools

a. Pneumatic power tools shall be secured to the hose or whip in a positive
manner to prevent accidental disconnection.

b. Safety clips or retainers shall be securely installed and maintained on
pneumatic impact tools to prevent attachments from being accidentally
expelled.

c. The manufacturer’s safe operating pressure for all fittings shall not be
exceeded.

d. All hoses exceeding 1/2-inch inside diameter shall have a safety device at the
source of supply or branch line to reduce pressure in case of hose failure.

25. Compressed Air

a. Compressed air used for cleaning purposes shall not exceed 30 psi. 

b. Compressed air for cleaning will only be used with effective chip guard-
ing and personal protective equipment. This requirement does not apply to
concrete form, mill scale, and similar cleaning operations.

26. Compressed Gas Cylinders

a. Valve protection caps shall be in place when compressed gas cylinders are
transported, moved, or stored.

b. Cylinder valves shall be closed when work is finished and when cylinders
are empty or moved.

16
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Supplement C 

C.1 

 
Storage of Flammable Chemicals in Refrigerators 

 
A new enforcement directive from the City of Durham Fire Marshal requires that all 
refrigerators, freezers or coolers utilized in laboratories where chemicals are used be 
prominently labeled to indicate whether they are or are not suitable for storing flammable liquids. 
 Class I flammable liquids are defined as "any liquid having a flash point below 100 degrees F 
and having a vapor pressure not exceeding 40 psi absolute at 100 degrees F".  Class I liquids 
are sub-divided as follows: 
 
 Class I-A Those liquids having a flash point below 73 degrees F and a boiling 

point at or below 100 degrees F. 
 
 Class I-B Those liquids having a flash point below 73 degrees F and a boiling 

point above 100 degrees F. 
 
 Class I-C Those liquids having a flash point at or above 73 degrees F and below 

100 degrees F.  
 
Refrigerators utilized for storage of chemicals in laboratories throughout the University, 
Hospitals and Medical Center generally fall within the following three types: 
 
 1. Refrigerators designed to store flammable liquids with all electrical equipment 

that meets Class I, Division I requirements. 
 
 2. Refrigerators that have been modified by a licensed electrician that meet the 

Class I, Division I requirements. 
 
 3. Residential-type refrigerators that cannot be utilized to store flammable liquids, 

but are used for storage of other chemicals. 
  
Type 1 & 2 refrigerators will require a blue and white label affixed to the refrigerator which 
states: "NOTICE - This refrigerator is approved for the storage of flammable materials.  No 
food or drinks may be stored in this refrigerator." 
 
Type 3 refrigerators will require a red and white label affixed to the refrigerators which states: 
"WARNING-This refrigerator is not approved for the storage of flammable materials.  No food 
or drinks may be stored in this refrigerator." 
 
The Fire Safety Division has designed and printed self-adhesive vinyl decals to be used for this 
purpose to ensure that all Duke University refrigerators will be in compliance by December 30, 
1995. 
 
Please notify us at 684-5609 of the number of Type 1 and 2 refrigerators installed in your work 
area.  Please note that if you do not have positive validation (manufacturer's label or 
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service order for modification) the refrigerator is not considered suitable for storage of 
flammable materials. 
 
OESO personnel will respond and place the appropriate label on your refrigerator. 
In order to ensure consistency and uniformity labels will be placed on the upper edge of the 
door (hinge side) of each refrigerator, freezer or cooler.  If a combination refrigerator/ freezer is 
utilized the label will be affixed to the refrigerator door only.  Please clear this area of any 
posters, notes, etc.. 



Supplement D 
Revised 2/9/07 

D.1  

            
LUMBAR SUPPORT (LIFTING) BELT POLICY 

 
Introduction 
 
Lumbar support (lifting) belts are an increasingly visible devise purported to 
prevent or reduce occupational back injuries.  However, these protective or 
preventive claims are not supported by scientific research.  The National Institute 
for Occupational Safety and Health (NIOSH) has determined there is insufficient 
scientific evidence that wearing back belts protects workers from the risk of job-
related back injury.  Employers are encouraged to establish a formal program to 
make sure that tasks do not exceed a worker’s physical capabilities, appropriate 
engineering controls are instituted, and workers get training on lifting mechanics 
and techniques.  These recommendations essentially parallel the approach that 
the Employee Occupational Health and Wellness (EOHW) and the Occupational 
and Environmental Safety Office (OESO) have developed for managing 
occupational back injuries at Duke.  The following policy defines the 
Institutional philosophy and procedures for addressing requests for using lumbar 
support belts. 
 
Policy  
 
Lumbar Support belts are discouraged for use unless specifically prescribed by 
EOHW for the individual employee.  Supervisor or employee requests for such 
belts will result in an ergonomic evaluation of the work area: 
 
I.  The OESO ergonomist will meet with the supervisor and employees in the 

potentially affected work area and conduct an ergonomic review. 
 
II.  The findings from the site review will be communicated to the department 

and/or medical providers and a  response plan will be developed. 
 
III. The ergonomist will work with the supervisor to implement any corrective 

measures.  These may include work area specific training, information on the 
lifting mechanics for their specific jobs, and/or information on suitable 
engineering controls such as mechanized equipment. 
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FLEET SAFETY POLICY REVIEW CHECKLIST 
 

EMPLOYEE'S NAME: __________________________ DATE OF REVIEW: _________________ 
 
DUKE ID  #: ______________________    DEPARTMENT: _______________________________ 
 
PAYPOINT: ______ DATE OF BIRTH :___________________LICENSE #: __________________ 
 

 TOPIC       INITIALS 
 
1)    DRIVING HISTORY 
2) AUTHORIZATION TO OPERATE DUKE VEHICLES 
3) DRIVER'S LICENSE 
4) TRAINING 
5) MAINTENANCE OF VEHICLES 
6) USES OF DUKE VEHICLES 
7) OPERATION OF DUKE VEHICLES 
8) ACCIDENT REPORTING 
9) ENFORCEMENT         

  
Supervisor:  
 
I certify that I have reviewed the Fleet 
Safety Policy with this new employee and 
will schedule him/her to attend the next 
Fleet Safety Training session as mandated 
by the Duke University Safety Policy. 
 
________________________________ 

(Supervisor Signature) 
 

_________________________________ 
(Date)  

 

Employee:  
 
I certify that my supervisor has reviewed all 
sections of the Fleet Safety Policy with me. 
I have initialed each section of this form to 
indicate that I understand my responsibilities 
as a Duke vehicle operator 
 
_________________________________ 

(Employee Signature) 
 

_________________________________ 
(Date) 

 
 
Instructions: A copy of the Fleet Safety Policy will be issued to each new employee who is 
required to operate a Duke vehicle as part of  his/her job description. The immediate supervisor 
will review each section of the policy with the employee before allowing the employee to 
operate a Duke vehicle. The employee will indicate an understanding of the policy by initialing 
the form opposite the topic discussed. When completed, both the supervisor and employee will 
sign and date the form. The original will be placed in the employee's personnel file, and a 
copy forwarded to Transportation Services.
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Supplement F 

F.1 1

CONFINED SPACE ENTRY FORM 
 Worksite location Confined Space (exact location): Date and time to begin entry 

 
Is a specific Standard Operating Procedure (SOP) available for this Confined Space?       Yes    No 
If Yes, use the SOP and this form to complete the task. If No, use the General CSE Procedures and this form. 
Task to performed in the confined space  
Special hazards of this confined space:  (circle or write in) Special hazard controls: (circle or write in) 
lack of natural ventilation   Mechanical ventilation, Continuous air testing 
Dark,      wet,    damp and/or    metal surfaces Lighting    GFCI protected extension cords 
falls  barricade,     tripod,    fall arrest system 
  
  

If inside a building, will Hot Work be performed?      Yes   No  If Yes,     ensure Hot Work Permit is 
completed before entry  

Is Lockout/Tagout required?       Yes    No If Yes,     ensure complete 
Lockout/Tagout before entry 

Atmospheric testing equipment:   air analyzer  #_________ calibrated ______  
Atmosphere test results and acceptable limits toxic gases: 

Time Oxygen  (19.5 to 23.5 %) Explosive gases < 10 % LEL Carbon Monoxide, CO < 35 ppm ____ 
Hydrogen sulfide, H2S < 10 ppm____ 
Others  

Authorized entrants: Attendants: 
  
  
Signature of Lead Worker ____________________  
Expiration time to end entry:                      (No longer than 12 hours from the beginning of this entry) 
If a communication line is appropriate -  use the O-A-T-H line pull communication method. 
Periodic atmosphere testing (at least every hour) 

Time Oxygen (19.5 to 23.5 %) Explosive gases <10% LEL toxic gases 
   CO             H2 S          other 
   CO             H2 S          other 
   CO             H2 S          other 
   CO             H2 S          other 
   CO             H2 S          other 
   CO             H2 S          other 
   CO             H2 S          other 
   CO             H2 S          other 
   CO             H2 S          other 
   CO             H2 S          other 
   CO             H2 S          other 
For rescue use radio or phone to call 911 or 684-2444 for a confined space rescue team. 
When the task is complete, all entrants and equipment are out of the space,  safe to remove lockout/tagouts  
Signature of Lead Worker                                                         Date / time 
Note here any unexpected hazardous occurrences or prohibited conditions 
 
FILE WITH SUPERVISOR FOR AT LEAST ONE YEAR              12/13/96  
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OESO FIRE SAFETY CONSTRUCTION BOARD 
 

Fire safety information is provided on all construction and renovation sites where evacuation or 
other life safety measures are affected.  This is accomplished by having a central  information 
center known as the OESO Fire Safety Construction Board. 
 
Procurement and installation of the board is the responsibility of the Project Coordinator.  
Boards are manufactured by the West Main Street Alterations and Renovations Shop with the 
cost to be charged to the respective project.   
 
This is a wooden board measuring 24” high by 46” wide with a ¼” plywood backing, a ¾” 
border, and a 5/8” vertical divider midway in the board which creates to equal display sections. 
 
The materials on the left section are general information and are covered with 1/8” Plexiglas. 
 
When facing the board, the left section contains the following: 
 

(1)  Interim life safety measures (ILSM), 
(2)  P.A.S.S. Procedures - Illustrations - English and Spanish, 
(3)  Fire Extinguisher Classifications - Illustrations - English and Spanish, 
(4)  R.A.C.E. Procedures - English and Spanish, 
(5)  Daily on-site safety checklist, 
(6)  Fire alarm code identification listing: 
 

?? Duke North Hospital, ?? Duke North MRI, 
?? Duke South Clinic, ?? Eye Center, 
?? Clinical and Research Laboratory Building (CARL). 

 
The right side of the board is uncovered and contains: 
 

(1)  A site-specific fire plan (provided by OESO prior to project start) for the construction 
site which indicates: 

 
?? Site location, ?? Exits, 
?? Pull stations, ?? Fire extinguishers, 
?? Site-specific fire alarm code numbers, ?? Other emergency numbers. 

 
(2)  Names and contact numbers for construction personnel for after-hour and weekend 

callback. 
 

(3)  Space for hot work permits and city permits. 
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POWERED INDUSTRIAL TRUCK SAFETY POLICY 
Revised 24 August 2006 

INTRODUCTION 

PURPOSE 
 
This policy has been developed to promote a positive and proactive approach to safe 
Powered Industrial Truck operation and provide training for employees who operate 
Duke lift trucks, tow motors and other specialized industrial material handling machines. 
  

DEFINITIONS: 
 
Employee - Any person or student hired on a full-time, part-time or temporary basis, who 
is compensated for services rendered. 
 
Powered Industrial Truck/ Lift Truck - Duke owned/leased industrial vehicle used for 
materials handling that is powered by an electric motor or internal combustion engine.  
Material handling machines include, but are not limited to, fork lifts, tow motors, lift 
rolls, motorized pallet jacks, order pickers, platform rider trucks, high lift straddle trucks 
and other pedestrian/rider-controlled lifts.   
 
Powered Industrial Truck (PIT) Operator/ Lift Truck Operator – Any Duke employee 
who operates a powered industrial truck.  

RESPONSIBILITIES 

DEPARTMENTS SHALL: 
 Designate, to Human Resources, positions where employees are required to operate 

powered industrial trucks as “driving positions” per the Vehicle Safety Policy. 
 Schedule safety training for each newly hired PIT Operator with the Occupational & 

Environmental Safety Office prior to allowing the employee to operate any powered 
industrial truck. 

 Ensure that newly hired PIT Operators who have attended safety training, but have 
not received their Duke operator’s license, operate only under the supervision of a 
Duke-licensed operator.  

 Perform periodic evaluations of PIT operators at least once every three years and 
require re-training of operators who receive unsatisfactory evaluations or as required 
by OSHA regulations. 
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 Maintain their powered industrial trucks in good operating condition and document 
the inspections of each vehicle prior to its use.  

 Discipline employees who do not follow this safety policy. 

 

OCCUPATIONAL & ENVIRONMENTAL SAFETY OFFICE (OESO) SHALL: 
 Maintain the Powered Industrial Truck Safety Policy and monitor compliance with 

the policy. 
 Provide training to all new PIT Operators and re-training as required by OSHA 

regulations or at the request of the Department Supervisor. 

 Assist Departmental Supervisors in performing periodic evaluations of PIT operators 
as required by OSHA. 

EMPLOYEES SHALL: 
 Operate all powered industrial trucks in a safe manner and comply with the 

requirements of this policy. 
 Report to Employee Occupational Health and Wellness (EOHW) any changes in 

medical condition that may affect their driving ability.  

PROCEDURES: 

TRAINING: 

 All employees who are required to operate a powered industrial truck shall attend a 
Powered Industrial Truck Safety class prior to the operation of any powered 
industrial truck regardless of previous experience.   

 The classroom training shall consist of a safety lecture and written test.  Those 
employees successfully completing the written test will be allowed to operate a 
powered industrial truck under the supervision of a Duke-licensed operator. 

 Upon completion of a minimum of two hours of hands-on operating of a powered 
industrial truck under the supervision of a Duke-licensed operator, an employee may 
contact OESO to schedule an operator test.  The operator test will be conducted with 
the Department's powered industrial truck and in the Department work area. 

 Only upon successful completion of the safety lecture, written test, supervised hands-
on training and operator test will an employee receive a Duke Powered Industrial 
Truck Operator’s License.  That license will expire three years from the date of issue. 

 All PIT Operators shall be retrained by their Department when new equipment is 
introduced, existing equipment is modified, operating conditions change, an 
operator's performance is unsatisfactory or by OESO due to changes in OSHA 
requirements or this policy.   

 Periodic re-evaluation of PIT Operators will occur at least once every three years.    
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OPERATOR’S LICENSE:  

 All PIT Operators shall be 18 years or older. 

 All PIT operators shall possess a valid state driver's license from the state in which 
they reside and observe the restrictions placed on that license including (but not 
limited to) corrective lenses. 

 All PIT operators shall complete the initial training and periodic evaluations of their 
performance as outlined in the Training section. 

LIFT TRUCK REQUIREMENTS: 
 
 All powered industrial trucks owned or leased shall be of the approved type and 

conform to the design requirements of ASME/ANSI B56-1.1988. 

 OESO shall determine the hazard classification of any atmosphere or location where 
lift trucks are to be utilized.  Departments will be responsible to utilize only lift trucks 
designated for that location or area.  However, lift trucks having a greater safeguard 
than the designation for that area may be used.   

 All lift trucks designated for use in hazardous locations shall bear a label or some 
other identifying mark indicating approval by a testing laboratory.  

 All nameplates, data plates and warning decals provided by the manufacturer shall be 
in place and maintained in a legible condition. 

 The Department shall not perform modifications and additions that affect capacity 
and safe operation without prior written approval from the manufacturer.  Capacity, 
operation and maintenance instruction plates, tags or decals shall be changed 
accordingly. 

 If the lift truck is equipped with front-end attachments other than factory installed 
attachments, the Department shall request from the manufacturer that the truck be 
marked to identify the attachments and show the approximate weight of the truck and 
attachment combination at maximum elevation with load laterally centered. 

 All newly purchased “rider” lift trucks shall be equipped with an operator restraint 
system (seatbelt, harness, etc.).  (All “rider” lift trucks manufactured prior to 1991 
that do not currently have an operator restraint shall be retrofitted by the 
manufacturer if the manufacturer has a retrofit program in place and at the 
Department’s expense.  It shall be the responsibility of the Department to investigate 
whether the manufacturer has a retrofit program.) 

 All “High Lift Rider” trucks shall be equipped with an overhead guard.  The 
overhead guard shall not be covered with any opaque rain covering or shield that 
would interfere with the operator’s overhead vision. 

 All lift trucks operated in areas where general lighting is less than 2 lumens per 
square foot shall be equipped with auxiliary lighting.  
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 Lift trucks with internal combustion engines shall not be operated in areas where 
carbon monoxide levels may exceed Permissible Exposure Limits. 

 Steering knobs may be used only on lift trucks with a steering system design that 
does not produce road reaction feedback and must be designed such that the steering 
knob is grasped from the top and must be inside the periphery of the steering 
handwheel. 

 Lift trucks shall be equipped with a load backrest to prevent the load from falling 
toward the truck when the load is elevated and tilted backward. 

 All lift trucks shall be equipped with an operational horn in its original location as 
provided by the manufacturer. 

 All lift trucks shall be equipped with a back-up alarm.  Lift trucks that do not 
currently have a back-up alarm shall be retrofitted with a back-up alarm approved by 
the manufacturer at the Department’s expense. 

 A manufacturer's "Operator’s Manual" shall remain on the lift truck at all times. 

AREA REQUIREMENTS: 

 Low clearances shall be identified and clearly marked with appropriate warning 
signs. 

 Permanent aisles shall be designated, clearly marked and kept clear of all 
obstructions. 

 Load-bearing columns and mechanical systems (process-piping, fire sprinkler system 
piping, etc.) that are present adjacent to traffic lanes used by lift trucks shall be 
protected from damage by stanchions or other acceptable means. 

 Every effort shall be made to keep pedestrian traffic separated from lift truck 
operations. 

MAINTENANCE OF LIFT TRUCKS: 

 The operator shall conduct a complete lift truck safety inspection prior to the 
operation of the lift truck (at least daily or before each shift).  If two or more 
operators share the lift truck during a shift, the Department will appoint an operator to 
conduct the inspection for that shift. 

 The operator will use the Lift Truck Safety Inspection Form to conduct the safety 
inspection (See attachment).  Lift Truck Safety Inspection forms shall be kept on file 
for a period of 30 days and are subject to review by OESO. Documentation of repairs 
made to the lift truck shall be maintained with the lift truck’s preventive maintenance 
(PM) records. 

 Deficiencies or any mechanical defect that would prevent the safe operation of the lift 
truck will be corrected or repaired immediately by authorized personnel or the lift 
truck will be removed from service, parked and lock-out/tag-out procedures initiated 
until such repairs are completed.   
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Lock-out/tag-out procedures are as follows: 

1. A chain shall be passed through the steering wheel and around the 
overhead guard supports. 

2. Both the supervisor and the employee shall lock the ends of the chain with 
two differently keyed padlocks. 

3. The two keys will be removed and secured in a safe place. 

4. A lock-out tag will be placed on the chain and signed by both the 
employee and the supervisor. 

5. After repairs are completed, the tag and locks may be removed. 

 Preventive maintenance shall be performed as recommended by the manufacturer. 

 No repairs shall be made to lift trucks in locations where flammable gases, flammable 
vapors or combustible dusts are present. 

 Repairs to the fuel and ignition systems that involve fire hazards shall be conducted 
only in locations designated for such repairs. 

 All lift trucks shall be kept in a clean condition, free of lint, excess oil and grease.  
Noncombustible agents should be used for cleaning trucks.  Solvents with a low flash 
point (below 100 °F) shall not be used. 

 The battery shall be disconnected prior to repairs to the electrical system. 

 All parts of any lift truck requiring replacement shall be replaced only by parts 
equivalent as to safety with those used in the original design. 

 Lift trucks shall not be altered so that the relative positions of the various parts are 
different from what they were when originally received from the manufacturer nor 
altered either by the addition of extra parts not provided by the manufacturer or by 
the elimination of any parts.  

FUELING: 

 The storage and handling of liquid fuels such as gasoline and diesel fuel shall be in 
accordance with NFPA Flammable and Combustible Liquids Code (NFPA 30-1969) 
and Volume V, NC Building Code, Fire Prevention. 

 The storage and handling of liquefied petroleum gas shall be in accordance with 
NFPA Storage and Handling of Liquefied Petroleum Gases (NFPA 58-1969) and 
Volume V, NC Building Code, Fire Prevention. 

 Fuel tanks shall not be filled while the engine is running. 

 Spillage shall be avoided.  Spillage of oil or fuel shall be reported to OESO for 
information on appropriate clean up.  The fuel tank cap shall be replaced before 
starting the engine. 

 No lift truck shall be operated with a leak in the fuel system.  The truck shall be 
placed out of service until the leak has been corrected. 
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 Open flames shall not be used for checking gasoline level in fuel tanks. 

 The LP gas tank shall be shut off when "garaging" the lift truck (leaving the lift truck 
in a closed space or room or leaving the truck out of service for 8 hours or more). 

BATTERY CHARGING: 

 Battery charging areas shall be designated for that purpose and properly marked. 

 If electrolyte is handled, facilities shall be provided for flushing and neutralizing 
spilled electrolyte, for protecting charging apparatus from damage by trucks, for 
adequate ventilation for dispersal of fumes from gassing batteries and for fire 
protection.  Safety equipment shall be provided in each battery charging area.   

This equipment includes, but is not limited to: 

‐ face shields, rubber aprons and rubber gloves; 

‐ acid resistant floor covering and 

‐ a fire extinguisher. 

 A carboy tilter or siphon shall be provided for handling electrolyte. 

 When handling electrolyte, an eyewash station and emergency shower in compliance 
with ANSI Z358.1-1998 shall be provided and shall be located within 25 feet of the 
battery charging area. 

 When charging batteries, acid and water shall be mixed externally and then poured 
into the battery.  Note:  Acid shall be poured into water; water shall not be poured 
into acid. 

 Open flames shall not be used for checking electrolyte level in storage batteries. 

 When necessary, a conveyor, overhead hoist, dolly or other material handling 
equipment and proper spreader bar shall be provided for moving batteries. 

 Reinstalled batteries shall be properly positioned and secured in the truck. 

 Batteries shall be of a size and weight between the minimum and maximum listed on 
the truck data plate.  Batteries less than the maximum size shall be located as far to 
the rear as possible and shimmed to stay there, thus providing the proper 
counterweight. 

 Trucks shall be properly positioned and the brake applied before attempting to change 
or charge batteries. 

 The charger should always be shut off prior to connecting or disconnecting the 
battery.  Always plug the charger into the battery plug, not the truck plug and make 
sure the charger voltage is the same as the battery voltage. 

 Care shall be taken to assure that vent caps are functioning.  The battery (or 
compartment) cover(s) shall be open to dissipate heat, but vent caps shall be kept in 
place to avoid electrolyte spray or splatter. 
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 Smoking shall be prohibited in the charging area and the area posted with "No 
Smoking" signs.  Precautions shall be taken to prevent open flames, sparks or electric 
arcs in the battery charging area. 

 Tools and other metallic objects shall be kept away from the top of uncovered 
batteries. 

LIFT TRUCK OPERATIONS: 

EMPLOYEE SAFETY: 

 Only the lift truck operator is allowed on the lift truck.  Other employees shall not be 
permitted to ride on the side or back, stand on a pallet being transported or to stand on 
the forks. 

 Operators shall use the operator restraint (seatbelt, harness, etc.) provided by the 
manufacturer at all times while operating the lift truck. 

 All personnel shall keep their arms, hands, legs or feet clear of areas between the 
uprights of the mast, outside the running lines of the lift truck, from moving parts and 
within the confines of the overhead guard supports or lift cage/ platform. 

 No person shall be allowed to stand or pass under the elevated portion of any lift 
truck, whether loaded or empty. 

 Lift trucks shall not be driven up to anyone standing in front of a bench or other fixed 
object. 

 No operator shall engage in any activity involving the use of hands other than those 
required to operate the vehicle.  This includes, but is not limited to: eating, drinking, 
smoking, reading, etc. 

 No operator shall wear radio headsets, carry or listen to audio devices such as radios 
and tape players, wear headsets or use cellular phones or portable radios except that 
equipment issued by the Department for safety or communication.  

TRAVELING:   

Operators are responsible for the safe operation of the lift truck.  Stunt driving and 
horseplay shall not be permitted.  Operators will adhere to the following while traveling 
with a lift truck: 

 Ensure that there is always sufficient clearance under doorways and overhead 
installations such as lights, pipes, sprinkler systems, fire alarm systems, etc. 

 Operate the lift truck at a speed that will permit it to be brought to a stop in a safe 
manner. 

 Reduce speed while negotiating turns.  Start the turn by turning the steering wheel in 
a smooth, sweeping motion.  Avoid sudden moves that can cause objects to fall off 
the load or make the truck tip over. 

 Avoid holes, bumps, wet spots, obstacles, quick starts and stops.  
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 Always yield to ambulances, fire trucks or other vehicles in emergency situations. 

 Always yield to pedestrians. Stay to the right except in areas where someone could 
step out in the line of travel such as doors, racks, bins or intersections. 

 Do not pass pedestrians in congested areas. 

 Sound your horn before overtaking pedestrians or when coming up on them from the 
rear. 

 Do not pass trucks traveling in the same direction, from their blind spots or other 
dangerous locations. 

 Slow down and sound the horn at cross aisles and other locations where vision is 
obstructed. 

 Scan from side-to-side while looking in the direction of travel.  Travel with the load 
trailing whenever the load obstructs the operator's view. 

 Cross railroad tracks and other obstacles diagonally whenever possible. 

 Ascend and descend grades slowly.  When ascending or descending grades in excess 
of 10 percent, loaded trucks shall be driven with the load upgrade.  When empty, 
grades should be taken with the load engaging means (forks) downgrade.  On all 
grades the load and load engaging means shall be kept straight or slightly tilted back 
and raised only as far as necessary to clear the road surface. 

 Never turn on an incline greater than 10 percent. 

 Cross dockboards and bridgeplates slowly and never exceed their rated capacity. 

 Avoid running over loose objects on the roadway surface. Stop and pick the objects 
up. 

 Never travel side by side and always keep three truck lengths apart when following 
other lift trucks. 

 Keep the load low while traveling. 

 Beware of rear end swing steering.  Always maintain the appropriate distance to clear 
objects. 

 Always stay well clear from the edges of loading docks, ramps and other elevated 
surfaces or drop-offs. 

LOADING: 

 Only loads within the rated capacity of the truck shall be lifted.  Load capacity shall 
be adjusted for long or high (multi-tiered) loads.  

 Only stable and safely arranged loads shall be lifted.  The lift truck operator shall take 
steps to stabilize unstable loads through the use of shrink-wrapping, banding or other 
means. Extreme caution shall be exercised when handling off-center loads that cannot 
be centered. 
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 The forks shall be placed under the load as far as possible; the mast shall be 
maintained straight up or tilted slightly backward to stabilize the load. 

 Extreme care shall be used when tilting the load forward or backward, particularly 
when high tiering. 

 Tilting the mast forward with the load-engaging means elevated is prohibited except 
to pick up a load. 

 An elevated load shall not be tilted forward except when the load is in a deposit 
position over a rack or stack. 

 When stacking or tiering, only enough backward tilt to stabilize the load shall be 
used. 

 Never attempt to carry a load on just one fork as with a sling or other carrying device. 

TRUCK AND RAILROAD CAR LOADING:  

 The flooring of trucks, trailers and railroad cars shall be checked prior to entrance for 
breaks and weaknesses.  Scrap materials and floor coverings should be removed to 
ensure floor integrity beneath. 

 The brakes of highway trucks shall be set and wheel chocks placed under the rear 
wheels to prevent the trucks from rolling while they are boarded with lift trucks. 

 Fixed jacks shall be installed to support a semitrailer and prevent upending during 
loading or unloading when the trailer is not coupled to a tractor. 

 Wheel stops or other recognized positive protection shall be provided to prevent 
railroad cars from moving during loading or unloading or while dockboards or bridge 
plates are in position. 

 Lift truck forks or attachments shall not be utilized for opening or closing freight 
doors, railroad car doors or moving railroad cars or trucks unless designed 
specifically for this task by the manufacturer. 

 Dockboards and bridgeplates shall have a high friction surface, marked with their 
rated capacity and shall be properly secured prior to driving over them. 

USE OF ELEVATORS: 

 Ensure that the combined weight of the lift truck and its load does not exceed the 
capacity of the elevator before entering an elevator. 

 Approach all elevators slowly and then enter squarely with the load engaging 
attachment entering first.  Once on the elevator, the controls shall be neutralized, 
power shut off and the brakes set. 

USE OF LIFT CAGES/ PLATFORMS 

Whenever a truck is equipped for lifting personnel, the following additional precautions 
shall be taken for the protection of personnel being elevated: 
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 Only commercially designed and manufactured cages/ platforms meeting ANSI 
Standards B56.1.7.34 may be utilized.  NO hand built or temporary units may be 
used.   

The cage/ platform shall have: 

‐ a non-slip floor surface, no less than 4 feet by 4 feet; 

‐ a high mesh screen toward the upright; 

‐ 42" high railings and 4" toe plate on all sides; 

‐ a railing and gate that shall hold 200 lbs of horizontal push without giving; 

‐ a gate that only swings inward and works easily; 

‐ fork channels under the floor; and 

‐ a chain or other positive locking device utilized to ensure the cage is 
secured to the fork carriage. 

 Protection from overhead hazards/ falling objects as necessary for the operating 
conditions shall be provided. 

 The lift truck operator shall remain at the controls.  Only minor adjustments or 
movements may be made and only at creep speed.  Traveling with the lift cage 
elevated is prohibited. 

PARKING:   

Operators are responsible for the safe parking of their lift truck.  When parking a lift 
truck or when a lift truck will be left unattended (the operator is more than 25 feet from 
the lift truck or the lift truck is not in his view), the operator will adhere to the following: 

 Make sure that the lift truck is a safe distance from the edge of ramps or platforms 
while on any elevated dock, or platform, or freight car.  Parking within 8 feet from 
the center of railroad tracks is prohibited.  

 Never park the lift truck where it may block an exit, block a stairway, hallway, door, 
fire equipment, fire extinguishers or electrical service panel. 

 Fully lower the forks. 

 Shut off all controls. 

 Set the brakes. 

 If on an incline, chock the wheels. 

 Remove the key from the ignition. 

ACCIDENT REPORTING: 

 Operators are responsible to report all accidents, regardless of damage or injury 
immediately to the supervisor.  Supervisors shall notify OESO. 
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 If injured, initiate procedures for medical treatment if necessary and complete an A-
016 form, or VRS report. 

 Notify the Corporate Risk Management Office if there is a property loss or injury to 
non-employees. 

 

REFERENCES 
• Vehicle Safety Policy (Duke University Safety Manual, Section II, Chapter 6) 
• Code of Federal Regulations, Title 29, Part 1910.178 (OSHA), Powered Industrial 

Trucks 
• ASME/ANSI Standards 

• National Fire Protection Association (NFPA) Standards 

• NC Building Code, Volume V, Fire Prevention 
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ACRONYMS AND COMMON TERMS USED IN 
MATERIAL SAFETY DATA SHEETS 

 
Acid - Any chemical which undergoes dissociation in water with the formation of hydrogen ions. 
Acids turn litmus paper red and have pH values of 0 to 6. They may cause severe skin burns.  
 
Acute Effect - Adverse effect on a human or animal which has severe symptoms developing 
rapidly and coming quickly to a crisis. Also see chronic effect.  
 
Acute Toxicity - Acute effects resulting from a single dose of or exposure to a substance. 
Ordinarily used to denote effects in experimental animals.  
 
ACGIH - American Conference of Governmental Industrial Hygienists is an organization of 
professional personnel in governmental agencies or educational institutions who are employed in 
occupational safety and health programs.  
 
Adenocarcinoma - A tumor with glandular (secreting) elements.  
 
Adenosis - Any disease of a gland.  
 
Adhesion - A union of two surfaces that are normally separate.  
 
Aerosol - A fine aerial suspension of particles sufficiently small in size to confer some degree of 
stability from sedimentation (for example: smoke or fog).  
 
Air Line Respirator - A respirator that is connected to a compressed breathing air source by 
a hose of small inside diameter. The air is delivered continuously or intermittently in a sufficient 
volume to meet the wearer's breathing requirements.  
 
Air Purifying Respirator - A respirator that uses chemical sorbents to remove specific gases 
and vapors from the air or that uses a mechanical filter to remove particulate matter. An air 
purifying respirator must only be used when there is sufficient oxygen to sustain life and the air 
contaminant level is below the concentration limits of the device.  
 
Alkali - The hydroxides and carbonates of the alkali metals and alkaline earth metals. They 
neutralize acids, impart a soapy feel to aqueous solutions and are the commonest cause of 
occupational dermatitis.  
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Approved Respirator Wearer. - Any personnel who have met the following requirements is 
considered to be an approved respirator wearer:  
 
(1) medical approval within the past 12 months;  (2) quantitative fit test must be performed 
within 30 days of medical approval;and  (3) annual training in the use and care of respiratory 
protective equipment.  
 
Base - A water soluble compound capable of reacting with an acid to form a salt by releasing 
an un-shared pair of electrons to the acid or by receiving a proton from the acid.  
 
Benign - Not recurrent or not tending to progress.  
 
Bioassay.- A determination of the concentration of a substance in a human body by an analysis 
of urine, feces, blood, bone, or tissue.  
 
Biodegradable - Capable of being broken down into individual components by the action of 
living things.  
 
Biopsy - Removal and examination of tissue from the living body.  
 
Boiling Point - The temperature at which a liquid changes to a vapor state at a given pressure. 
The boiling point usually expressed in degrees Fahrenheit at sea level pressure (760mm Hg, or 
one atmosphere). For mixtures, the initial boiling point or the boiling range may be given. 
Flammable materials with low boiling points generally present special fire hazards. Some 
approximate boiling points:   

Propane 44 degrees F 
Anhydrous Ammonia 28 degrees F 
Butane 31degrees F 
Gasoline 100 degreesF 
Allyl Chloride 113 degrees F 
Ethylene Glycol 387 degrees F 

 
 
BOM or BuMines - Bureau of Mines, U.S. Department of Interior.  
 
Bonding - The interconnecting of two objects by means of a clamp and bare wire. Its purpose 
is to equalize the electrical potential between the objects to prevent a static discharge when 
transferring a flammable liquid from one container to another. The conductive path is provided 
by clamps which make contact with the charged object and a low resistance flexible cable 
which allows the charge to equalize. See Grounding.  
 
Bulk Density - Mass of powdered or granulated solid material per unit of volume.  
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C - Centigrade, a unit of temperature.  
 
C or Ceiling - The maximum allowable human exposure limit for an airborne substance which 
is not to be exceeded even momentarily. Also see PEL and TLV.  
 
ca - Approximately  
 
CAA - Clean Air Act was enacted to regulate/reduce air pollution. CAA is administered by 
EPA.  
 
Carcinogen - A substance or agent capable of causing or producing cancer in mammals, 
including humans. A chemical is considered to be a carcinogen if:  
 
It has been evaluated by the International Agency for Research on Cancer (IARC) and found to 
be a carcinogen or potential carcinogen; or  It is listed as a carcinogen or potential carcinogen in 
the Annual Report on Carcinogens published by the National Toxicology Program (NTP) (latest 
edition); or  It is regulated by OSHA as a carcinogen.  
 
Carcinogenicity - The ability to produce cancer.  
 
Carcinoma - A malignant tumor. A form of cancer.  
 
CAS - Chemical Abstracts Service is an organization under the American Chemical Society. 
CAS abstracts and indexes chemical literature from all over the world in Chemical Abstracts. 
CAS Numbers are used to identify specific chemicals or mixtures.  
 
Caustic - See alkali.  
 
cc - Cubic centimeter is a volume measurement in the metric system which is equal in capacity 
to one mlliliter (ml). One quart is about 946 cubic centimeters.  
 
Central Nervous System - The brain and spinal cord. These organs supervise and coordinate 
the activity of the entire nervous system.  Sensory impulses are transmitted into the central 
nervous system, and motor impulses are transmitted out.  
 
CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act of 
1980. The Act requires that the Coast Guard National Response Center be notified in the event 
of a hazardous substance release. The Act also provides for a fund (the Superfund) to be used 
for the cleanup of abandoned hazardous waste disposal sites.  
 
Cervix - The lower end of the uterus extending into the vagina.  
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CFR - Code of Federal Regulations. A collection of the regulations that have been promulgated 
under United States law.  
 
Chemical - Any element, chemical compound or mixture of elements and/or compounds where 
chemical(s) are or distributed.  
 
Chemical Cartridge Respirator - A respirator that uses various chemical substances to purify 
inhaled air of certain gases and vapors. This type respirator is effective for concentrations no 
more than ten times the TLV of the contaminant, if the contaminant has warning properties 
(odor or irritation) below the TLV.  
 
Chemical Hygiene Plan. - A written program which sets forth policy and procedures capable 
of protecting employees from the health hazards associated with their workplace.  
 
Chemical Name - The name given to a chemical in the nomenclature system developed by the 
International Union of Pure and Applied Chemistry (IUPAC) or the Chemical Abstracts Service 
(CAS).  
 
Chemical Family - A group of single elements or compounds with a common general name. 
Example: acetone, methyl ethyl ketone (MEK), and methyl isobutyl ketone (MIBK) are of the 
aldehyde family.  
 
Chemical Source - The arrangement within the molecule of atoms and their chemical bonds.  
 
CHEMTREC - Chemical Transportation Emergency Center is a national center established by 
the Chemical Manufacturers Association (CMA) to relay pertinent emergency information 
concerning specific chemicals on requests from individuals. CHEMTREC has a 24-hour toll-
free telephone number (800-424-9300) to help respond to chemical transportation 
emergencies.  
 
Chronic Effect - An adverse effect on a human or animal body, with symptoms which develop 
slowly over a long period of time or which recur frequently. Also see acute.  
 
Chronic Exposure - Long-term contact with a substance.  
 
Chronic Toxicity - Adverse (chronic) effects resulting from repeated doses of or exposures to 
a substance over a relatively prolonged period of time. Ordinarily used to denote effects in 
experimental animals.  
 
Clean Air Act - See CAA.  
 
Clean Water Act - Federal law enacted to regulate/reduce water pollution. CWA is 
administered by EPA.  
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CMA - Chemical Manufacturers Association. See CHEMTREC.  
 
CO - Carbon monoxide is a colorless, odorless, flammable, and very toxic gas produced by the 
incomplete combustion of carbon. It is also a by-product of many chemical processes.  
 
CO2 - Carbon dioxide is a heavy, colorless gas which is produced by the combustion and 
decomposition of organic substances and as a by-product of many chemical processes.  
 
COC- Cleveland Open Cup is a flash point test method.  
 
Combustible - A term used by NFPA, DOT, and others to classify certain liquids that will 
burn, on the basis of flash points. Both NFPA and DOT generally define combustible liquids as 
having a flash point of 100F (37.8C) or higher but below 200F (93.3C). Also see flammable. 
Non-liquid substances such as wood and paper are classified as ordinary combustibles by 
NFPA.  
 
Combustible Liquid - Any liquid having a flashpoint at or above 100F (37.8C), but below 
200F (93.3C), except any mixture having components with flashpoints of 200F (93.3C) or 
higher, the total volume of which make up ninety-nine (99) percent or more of the total volume 
of the mixture.  
 
Common Name - Any identification, such as code name, code number, trade name, brand 
name, or generic name, other than its chemical name, used to identify a chemical.  
 
Compressed Gas  
 
A gas or mixture of gases having, in a container, an absolute pressure exceeding 40 psi at 700F; 
or  A gas or mixture of gases having, in a container, an absolute pressure exceeding 104 psi at 
1300F regardless of the pressure at 700F; or  .A liquid having a vapor pressure exceeding 40 
psi at 100F as determined by ASTM D-323-72.  
 
Conc - See concentration  
 
Concentration - The relative amount of a substance when combined or mixed with other 
substances. Examples: 2 ppm hydrogen sulfide in air, or a 50 percent caustic solution.  
 
Conditions to Avoid - Conditions encountered during handling or storage which could cause a 
substance to become unstable.  
 
Confined Space - Any area which has limited openings for entry and exit that would make 
escape difficult in an emergency, has a lack of ventilation, contains known and potential hazards, 
and is not intended nor designated for continuous human occupancy.  
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Conjunctivitis - Inflammation of the conjunctiva, the delicate membrane that lines the eyelids 
and covers the eyeballs.  
 
Container - Any bag, barrel, bottle, box, can, cylinder, drum, reaction vessel, storage tank, or 
the like that contains a hazardous chemical. For purposes of material safety data sheets or HCS, 
pipes or piping systems are not considered to be containers.  
 
Corrosive - A chemical that causes visible destruction of, or irreversible alterations in, living 
tissue by chemical action at the site of contact. For example, a chemical is considered to be 
corrosive if, when tested on the intact skin of albino rabbits by the method described by the 
U.S. Department of Transportation in Appendix A to 49 CFR Part 173, it destroys or changes 
irreversibly the structure of the tissue at the site of contact following an exposure period of 4 
hours. This term shall not refer to action on inanimate surfaces.  
 
CPSC - Consumer Products Safety Commission has responsibility for regulating hazardous 
materials when they appear in consumer goods. For CPSC purposes, hazards are defined in the 
Hazardous Substances Act and the Poison Prevention Packaging Act of 1970.  
 
Curettage - Cleansing of a diseased surface.  
 
Cutaneous Toxicity - See Dermal Toxicity.  
 
CWA - Clean Water Act was enacted to regulate/reduce water pollution. It is administered by 
EPA.  
 
Cyst - A sac containing a liquid. Most cysts are harmless.  
 
Cytology - The scientific study of cells.  
 
DASHO - Designated Agency Safety and Health Official is the executive official of a Federal 
Department or Agency who is responsible for safety and occupational health matters within a 
Federal agency, and is so designated or appointed by the head of the agency.  
 
Decomposition - Breakdown of a material or substance (by heat, chemical reaction, 
electrolysis, decay, or other processes) into parts or elements or simpler compounds.  
 
Density - The mass (weight) per unit volume of a substance. For example, lead is much more 
dense than aluminum.  
 
Depressant - A substance that reduces a bodily functional activity or an instinctive desire, such 
as appetite.  
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Dermal - Relating to the skin.  
 
Dermal Toxicity - Adverse effects resulting from skin exposure to a substance. Ordinarily 
used to denote effects in experimental animals. 
 
Designated Area.-  An area which may be used for work involving carcinogens, reproductive 
toxins or acutely toxic chemicals. A designated area may be the entire laboratory, a controlled 
area within the laboratory or engineering controls such as a chemical hood.  
 
DHHS - U.S. Department of Health and Human Services (replaced U.S. Department of 
Health, Education and Welfare). NIOSH and the Public Health Service (PHS) are part of 
DHHS.  
 
Dike - A barrier constructed to control or confine hazardous substances and prevent them from 
entering sewers, ditches, streams, or other flowing waters.  
 
Dilution Ventilation - Air flow designed to dilute contaminants to acceptable levels. Also see 
general ventilation or exhaust.  
 
DOL - U.S. Department of Labor. OSHA and MSHA are part of DOL.  
 
DOT - U.S. Department of Transportation.  
 
Dry Chemical - A powdered fire extinguishing agent usually composed of sodium bicarbonate, 
potassium bicarbonate, etc.  
 
Dysmenorrhea - Painful menstruation.  
 
Dysplastic - An abnormality of development.  
 
Ectopic Pregnancy - The fertilized ovum becomes implanted outside of the uterus.  
 
Edema - An abnormal accumulation of clear watery fluid in the tissues.  
 
Endocrine Glands - Glands that regulate body activity by secreting hormone.  
 
Endometrium - The mucous membrane lining the uterus.  
 
Engineering Controls. - Environmental, mechanical, or structural factors that serve to 
encourage, facilitate, or complement safe and healthful behaviors in the workplace. Engineering 
controls work by removing the worker from the hazard or by removing the hazard from the 
work environment (by using ventilation in particular).  
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Environmental Toxicity - Information obtained as a result of conducting environmental testing 
designed to study the effects on aquatic and plant life.  
 
EPA - U.S. Environmental Protection Agency.  
 
Epidemiology - Science concerned with the study of disease in a general population. 
Determination of the incidence (rate of occurrence) and distribution of a particular disease (as 
by age, sex, or occupation) which may provide information about the cause of the disease.  
 
Epithelium - The covering of internal and external surfaces of the body.  
 
Estrogen - Principal female sex hormone.  
 
Evaporation Rate - The rate at which a material will vaporize (evaporate) when compared to 
the known rate of vaporization of a standard material. The evaporation rate can be useful in 
evaluating the health and fire hazards of a material. The designated standard material is usually 
normal butyl acetate (NBUAC or n-BuAc), with a vaporization rate designated as 1.0. 
Vaporization rates of other solvents or materials are then classified as:  
 

1. FAST evaporating if greater than 3.0. Examples: Methyl Ethyl Ketone = 3.8, 
Acetone=5.6, Hexane = 8.3.. 

2. MEDIUM evaporating if 0.8 to 3.0. Examples: 190 proof (95%) Ethyl Alcohol = 
1.4, VM & P Naphtha = 1.4, MIBK = 1.6   

3. SLOW evaporating if less than 0.8. Examples: Xylene =0.6, Isobutyl Alcohol = 
0.6, Normal Butyl Alcohol = 0.4, Water = 0.3,  Mineral Spirits = 0.1.  

 
Explosive - A chemical that causes a sudden, almost instantaneous release of pressure, gas, 
and heat when subjected to sudden shock, pressure, or high temperature.  
 
Exposure or Exposed - State of being open and vulnerable to a hazardous chemical in the 
course of employment by inhalation, ingestion, skin contact, absorption, or any other course; 
includes potential (accidental or possible) exposure.  
 
Extinguishing Media - The fire fighting substance to be used to control a material in the event 
of a fire. It is usually named by its generic name, such as fog, foam, water, etc.  
 
Eye Protection - Recommended safety glasses, chemical splash goggles, face shields, etc. to 
be utilized when handling a hazardous material.  
 
F - Fahrenheit is a scale for measuring temperature. On the Fahrenheit scale, water boils at 
212F and freezes at 32F.  
 
f/cc - Fibers per cubic centimeter of air.  
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Face Velocity. - Air velocity at the face opening required to retain contaminants in the hood or 
booth.  
 
FACOSH - Federal Advisory Council for Occupational Safety and Health is a joint 
management-labor council that advises the Secretary of Labor on matters relating to the 
occupational safety and health of Federal employees.  
 
FDA - U.S. Food and Drug Administration.  
 
Fetal - Pertaining to the fetus.  
 
Fetus - The developing young in the uterus from the seventh week of gestation until birth.  
 
FFSHC - Field Federal Safety and Health Councils are organized throughout the country to 
improve Federal safety and health programs at the field level and within a geographic location.  
 
FHCP - Federal Hazard Communication Program.  
 
Fibrosis - An abnormal thickening of fibrous connective tissue, usually in the lungs.  
 
FIFRA - Federal Insecticide, Fungicide, and Rodenticide Act requires that certain useful 
poisons, such as chemical pesticides, sold to the public contain labels that carry health hazard 
warnings to protect users. It is administered by EPA.  
 
First Aid - Emergency measures to be taken when a person is suffering from overexposure to 
a hazardous material, before regular medical help can be obtained.  
 
Flammable - A chemical that includes one of the following categories:  
 
1. Aerosol, flammable . An aerosol that, when tested by the method described in 16 CFR 

1500.45, yields a flame projection exceeding 18 inches at full valve opening, or a flashback 
(a flame extending back to the valve) at any degree of valve opening.   

 
2. Gas, flammable.  
 

?? A gas that, at ambient temperature and pressure, forms a flammable mixture with air at a 
concentration of 13 percent by volume or less; or  

?? A gas that, at ambient temperature and pressure, forms a range of flammable mixtures 
with air wider than 12 percent by volume, regardless of the lower limit.   
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3. Liquid, flammable. Any liquid having a flashpoint below 100F (37.8C),except any mixture 
having components with flashpoints of 100F (37.8C) or higher, the total of which make up 
99 percent or more of the total volume of mixture.   

4. Solid, flammable. A solid, other than a blasting agent or explosive as defined in 
1910.109(a), that is liable to cause fire through  friction, absorption of moisture, 
spontaneous chemical change, or retained heat from manufacturing or processing, or which 
can be ignited readily and when ignited burns so vigorously and persistently as to create a 
serious hazard. A solid is a flammable solid if,  when tested by the method described in 16 
CFR 1500.44, it ignites and burns with a self-sustained flame at a rate greater than one  
tenth of an inch per second along its major axis.  

 
Flashback - Occurs when flame from a torch burns back into the tip, the torch, or the hose. It 
is often accompanied by a hissing or squealing sound with a smoky or sharp-pointed flame.  
 
Flashpoint - The minimum temperature at which a liquid gives off a vapor in sufficient 
concentration to ignite when tested by the following methods:  
 

?? Tagliabue Closed Tester (see American National Standard Method of Test for Flash 
Point by Tag Closed Tester, Z11.24 -1979  [ASTM D56-79]). 

?? Pensky-Martens Closed Tester (see American National Standard Method of Test for 
Flash Point by Pensky-Martens Closed  Tester, Z11.7-1979 [ASTM D93-79]).   

?? Setaflash Closed Tester (see American National Standard Method of Test for Flash 
Point by Setaflash ClosedTester [ASTM  D3278-78]).  

 
Foreseeable Emergency - Any potential occurrence such as, but not limited to, equipment 
failure, rupture of containers, or failure of control equipment which could result in an 
uncontrolled release of a hazardous chemical into the workplace.  
 
Formula - The scientific expression of the chemical composition of a material (e.g., water is 
H20, sulfuric acid is H2SO4, sulfur dioxide is SO2).  
 
Fume - A solid condensation particle of extremely small diameter, commonly generated from 
molten metal as metal fume.  
 
g - Gram is a metric unit of weight. One ounce U.S. (avoirdupois) is about 28.4 grams.  
 
General exhaust - A system for exhausting air containing contaminants from a general work 
area. Also see local exhaust .  
 
Genetic - Pertaining to or carried by genes. Heredity.  
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Gestation - The development of the fetus from conception to birth.  
 
g/kg - Grams per kilogram is an expression of dose used in oral and dermal toxicology testing 
to denote grams of a substance dosed per kilogram of animal body weight. Also see kg 
(kilogram).  
 
Grounding - The procedure used to carry an electrical charge to ground through a conductive 
path. A typical ground may be connected directly to a conductive water pipe or to a grounding 
bus and ground rod. See bonding.  
 
Gynecology - The study of the reproductive organs in women.  
 
Hand Protection - Specific type of gloves or other hand protection required to prevent 
harmful exposure to hazardous materials.  
 
Hazard Warning - Words, pictures, symbols, or combination thereof presented on a label or 
other appropriate form to inform of the presence of various materials.  
 
Hazardous Chemical - 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 an exposed employee. This includes chemicals which are 
carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizes, 
hepatotoxins, nephrotoxins, neurotoxins, agents which act on the hematopoietic (blood-forming) 
systems, and agents which can damage the lungs, skin, eyes or mucous membranes.  
 
HCS - Hazard Communication Standard is an OSHA regulation issued under 29 CFR Part 
1910.1200.  
 
Health Hazard - A chemical for which there is 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 system, and 
agents which damage the lungs, skin, eyes, or mucous membranes.  
 
Hematology - The study of blood.  
 
Hematoma - A blood clot under the surface of the skin.  
 
Hematopoietic System - The blood forming mechanism of the human body.  
 
Hepatotoxin - A substance that causes injury to the liver.  
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Highly Toxic - A chemical falling within any of the following categories:  
 

?? A chemical with 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 chemical with a median lethal dose (LD50) of 200 milligrams or less per kilogram of 
body weight when administered by  continuous contact for 24 hours (or less if death 
occurs within 24 hours) with the bare skin of albino rabbits weighing between 2  and 3 
kilograms each.   

?? A chemical that has a median lethal concentration (LC50) in air of 200 parts per million 
by volume or less of gas or vapor, or 2  milligrams per liter or less of mist, fume, or 
dust, when administered by continuous inhalation for 1 hour (or less if death occurs  
within 1 hour) to albino rats weighing 200 and 300 grams each.  

 
High Risk Operations - Experimental procedures involving the manipulation, handling or 
reaction of hazardous chemicals where the potential for release of gas, vapor, or aerosol 
contamination is high. This category includes, but is not limited to (1) rapid exothermic reactions, 
(2) transfer of electrostatic powders, (3) heating, mixing or transfer of volatile chemicals, (4) 
pressurized operations where there is a potential for uncontrolled release, and (5) work 
involving aerosol generation.  
 
HMIS - Hazardous Material Information System is a material safety data sheet file maintained 
by the Department of Defense and contains material safety data sheets and transportation data 
for products purchased by DOD and GSA.  
 
Hormones - Act as chemical messengers to body organs.  
 
Hyperplasia - Increase in volume of a tissue or organ caused by the growth of new cells.  
 
IARC - International Agency for Research on Cancer.  
 
Ignitable - Capable of being set afire.  
 
Impervious - A material that does not allow another substance to pass through or penetrate it.  
 
Incompatible - Materials that could cause dangerous reactions by direct contact with one 
another.  
 
Ingestion - Taking in by the mouth.  
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Inhal - see inhalation.  
 
Inhalation - Breathing in of a substance in the form of a gas, vapor, fume, mist, or dust.  
 
Inhibitor - A chemical added to another substance to prevent an unwanted chemical change.  
 
Insol - See insoluble.  
 
Insoluble - Incapable of being dissolved in a liquid.  
 
Intrauterine - Within the uterus.  
 
Irritant - A chemical, which is not corrosive, but which causes a reversible inflammatory effect 
on living tissue by chemical action at the site of contact. A chemical is a skin irritant if, when 
tested on the intact skin of albino rabbits by the methods of 16 CFR 1500.41 for 4 hours 
exposure or by other appropriate techniques, it results in an empirical score of 5 or more. A 
chemical is an eye irritant if so determined under the procedure listed in 16 CFR 1500.42 or 
other appropriate techniques.  
 
Irritating - An irritating material, as defined by DOT, is a liquid or solid substance which, upon 
contact with fire or when exposed to air, gives off dangerous or intensely irritating fumes (not 
including poisonous materials). See Poison, Class A nd Poison, Class B.  
 
kg - Kilogram is a metric unit of weight, about 2.2 U.S. pounds. Also see g/kg, g, and mg.  
 
L - Liter is a metric unit of capacity. A U.S. quart is about 9/10 of a liter.  
 
Label - Notice attached to a container, bearing information concerning its contents.  
 
Lacrimation - Secretion and discharge of tears.  
 
Lactation - The secretion of milk by the breasts.  
 
LC - Lethal concentration is the concentration of a substance being tested that will kill.  
 
LCL - Lethal concentration low. Lowest concentration of a gas or vapor capable of killing a 
specified species. Over a specified time.  
 
LC50 - The concentration of a material in air that will kill 50 percent of a group of test animals 
with a single exposure (usually 1 to 4 hours). The LC50 is expressed as parts of material per 
million parts of air, by volume (ppm) for gases and vapors, or as micrograms of material per liter 
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of air (g/1) or milligrams of material per cubic meter of air (mg/m3) for dusts and mists, as well 
as for gases and vapors.  
 
LD - Lethal dose is the quantity of a substance being tested that will kill.  
 
LDL - Lethal dose low. Lowest administered dose of a material capable of killing a specified 
test species.  
 
LD50 - A single dose of a material expected to kill 50 percent of a group of test animals. The 
LD50 dose is usually expressed as milligrams or grams of material per kilogram of animal body 
weight (mg/kg or g/kg). The material may be administered by mouth or applied to the skin.  
 
LEL or LFL - Lower explosive limit, or lower flammable limit, of a vapor or gas; the lowest 
concentration (lowest percentage of the substance in air) that will produce a flash of fire when 
an ignition source (heat, arc or flame) is present. At concentrations lower than the LEL, the 
mixture is too lean to burn. Also see UEL.  
 
Lesion - Any damage to a tissue.  
 
Lfpm - Linear feet per minute, a unit of air velocity.  
 
Local exhaust - A system for capturing and exhausting contaminants from the air at the point 
where the contaminants are produced (welding, grinding, sanding, other processes or 
operations). Also see general exhaust.  
 
Low Risk Operations. - Experimental procedures where the potential for release of gas, 
vapor, or aerosol contamination is remote.  
 
M - Meter is a unit of length in the metric system. One meter is about 39 inches.  
 
m3 - Cubic meter is a metric measure of volume, approximately 35.3 cubic feet or 1.3 cubic 
yards.  
 
Malaise - A feeling of general discomfort, distress, or uneasiness, an out-of-sorts feeling.  
 
Malignant - Tending to become progressively worse and to result in death.  
 
Mammary - Pertaining to the breast.  
 
Mechanical exhaust - A powered device, such as a motor-driven fan or air steam venturi 
tube, for exhausting contaminants from a workplace, vessel, or enclosure.  
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Mechanical Filter Respirator - A respirator used to protect against airborne particulate 
matter like dusts, mists, metal fume, and smoke. Mechanical filter respirators do not provide 
protection against gases, vapors, or oxygen deficient atmospheres.  
 
Melting point - The temperature at which a solid substance changes to a liquid state.  
 
Menorrhagia - Excessive menstruation.  
 
Menstruation - Periodic discharge of blood from the vagina from a non-pregnant uterus.  
 
Metabolism - Physical and chemical processes taking place among the ions, atoms, and 
molecules of the body.  
 
Metastasize - The transfer of disease from one organ or part to another not directly connected 
with it.  
 
mg - Milligram is a metric unit of weight which is one-thousandth of a gram.  
 
mg/kg - Milligrams of substance per kilogram of body weight is an expression of toxicological 
dose.  
 
mg/m3 - Milligrams per cubic meter is a unit for expressing concentrations of dusts, gases, or 
mists in air.  
 
Micrometer - A unit of length equal to one-millionth of a meter.  
 
Micron - A unit of length equal to one-millionth of a meter or 1/23,000 of an inch.  
 
Mld - Mild  
 
Mist - Suspended liquid droplets generated by condensation from the gaseous to the liquid 
state, or by breaking up a liquid into a dispersed state, such as splashing, foaming or atomizing. 
Mist is formed when a finely divided liquid is suspended in air.  
 
Mixture - Any combination of two or more chemicals if the combination is not, in whole or 
part, the result of a chemical reaction.  
 
ml - Milliliter is a metric unit of capacity, equal in volume to 1 cubic centimeter (cc), or 
approximately one-sixteenth of a cubic inch. One-thousandth of a liter.  
 
mmHg - Millimeters (mm) of mercury (Hg) is a unit of measurement for low pressures or partial 
vacuums. Molecular Weight - Weight (mass) of a molecule based on the sum of the atomic 
weights of the atoms that make up the molecule.  
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mppcf - Million particles per cubic foot is a unit for expressing concentration of particles of a 
substance suspended in air. Exposure limits for mineral dusts (silica, graphite, Portland cement, 
nuisance dusts, and others), formerly expressed as mppcf, are now more commonly expressed 
in mg/m3.  
 
MSHA - Mine Safety and Health Administration, U.S. Department of Labor.  
 
g - Microgram, one-millionth of a gram.  
 
Mutagen - A substance or agent capable of altering the genetic material in a living cell.  
 
MW - See molecular weight.  
 
N2 - Nitrogen is a colorless, odorless, and tasteless gas that will not burn and will not support 
combustion. The earth's atmosphere (air) is about 78 percent nitrogen. At higher concentrations, 
nitrogen can displace oxygen and become an asphyxiant. See Asphyxiant.  
 
Narcosis - A state of stupor, unconsciousness, or arrested activity produced by the influence of 
narcotics or other chemicals.  
 
Nausea - Tendency to vomit, feeling of sickness at the stomach.  
 
NCI - National Cancer Institute is that part of the National Institutes of Health which studies 
cancer causes and prevention as well as diagnosis, treatment, and rehabilitation of cancer 
patients.  
 
NFPA - National Fire Protection Association is an international membership organization which 
promotes/improves fire protection and prevention and establishes safeguards against loss of life 
and property by fire.  
 
Neo - See neoplasia  
 
Neonatal - The first 4 weeks after birth.  
 
Neoplasia - A condition characterized by the presence of new growths (tumors).  
 
Nephrotoxin - A substance that causes injury to the kidneys.  
 
Neurotoxin - A material that affects the nerve cells and may produce emotional or behavioral 
abnormalities.  
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Neutralize - To eliminate potential hazards by inactivating strong acids, caustics, and oxidizers. 
For example, acids can be neutralized by adding an appropriate amount of caustic substance to 
the spill.  
 
ng - nanogram, one-billionth of a gram.  
 
NIOSH - National Institute for Occupational Safety and Health, U.S. Public Health Service, 
U.S. Department of Health and Human Services (DHHS), among other activities, tests and 
certifies respiratory protective devices and air sampling detector tubes, recommends 
occupational exposure limits for various substances, and assists OSHA and MSHA in 
occupational safety and health investigations and research.  
 
Non-flammable - Not easily ignited, or if ignited, not burning rapidly.  
 
Non-Sparking Tools - Tools made from beryllium-copper or aluminum-bronze greatly reduce 
the possibility of igniting dusts, gases, or flammable vapors. Although these tools may emit some 
sparks when striking metal, the sparks have a low heat content and are not likely to ignite most 
flammable liquids.  
 
NPIRS - National Pesticide Information Retrieval System is an automated data base operated 
by Purdue University containing information on EPA registered pesticides, including reference 
file material safety data sheets.  
 
NRC - National Response Center is a notification center which must be called when significant 
oil or chemical spills or other environment-related accidents occur. The toll-free telephone 
number is 1-800-424-8802.  
 
NOx - Oxides of nitrogen which are undesirable air pollutants. NOx emissions are regulated by 
EPA under the Clean Air Act.  
 
NTP - National Toxicology Program. The NTP publishes an Annual Report on Carcinogens.  
 
Odor - A description of the smell of the substance.  
 
Odor Threshold - The lowest concentration of a substance's vapor, in air, that can be smelled.  
 
Olfactory - Relating to the sense of smell.  
 
Oral - Used in or taken into the body through the mouth.  
 
OFAP - Office of Federal Agency Programs is the organizational unit of OSHA which provides 
Federal agencies with guidance to develop and implement occupational safety and health 
programs for Federal employees.  
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Oral Toxicity - Adverse effects resulting from taking a substance into the body by mouth. 
Ordinarily used to denote effects in experimental animals.  
 
Organic Peroxide - An organic compound that contains the bivalent -0-0 structure and may 
be considered a structural derivative of hydrogen peroxide where one or both of the hydrogen 
atoms has been replaced by an organic radical.  
 
Organogenesis - The secretion of tissues into different organs in embryonic development.  
 
OSHA - Occupational Safety and Health Administration, U.S. Department of Labor.  
 
Ovary - The female sex gland in which ova are formed.  
 
Overexposure - Exposure to a hazardous material beyond the allowable exposure levels.  
 
Ovulation - The process in which an ovum is discharged from an ovary.  
 
Ovum - Egg.  
 
Oxidation - In a literal sense, oxidation is a reaction in which a substance combines with 
oxygen provided by an oxidizer or oxidizing agent.  
 
Oxidizer - A chemical other than a blasting agent or explosive that initiates or promotes 
combustion in other materials, causing fire either by itself or through the release of oxygen or 
other gases.  
 
Oxidizing Agent - A chemical or substance that brings about an oxidation reaction. The agent 
may (1) provide the oxygen to the substance being oxidized (in which case the agent has to be 
oxygen or contain oxygen), or (2) it may receive electrons being transferred from the substance 
undergoing oxidation (chlorine is a good oxidizing agent for electron-transfer purposes, even 
though it contains no oxygen).  
 
Papanicolaou Smear - Test most commonly used to detect cancer of the uterus and cervix.  
 
Pathologic - Pertaining to or caused by disease.  
 
Pathology - Scientific study of alterations produced by disease.  
 
PEL - Permissible exposure limit is an exposure limit established by OSHA'S regulatory 
authority. It may be a time weighted average (TWA) limit or a maximum concentration exposure 
limit.  
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Percent Volatile - Percent volatile by volume is the percentage of a liquid or solid (by volume) 
that will evaporate at an ambient temperature of 70F (unless some other temperature is 
specified). Examples: butane, gasoline, and paint thinner (mineral spirits) are 100 percent 
volatile; their individual evaporation rates vary, but, in time, each will evaporate completely.  
 
pH - The symbol relating the hydrogen ion (H-) concentration to that of a given standard 
solution. A pH of 7 is neutral. Numbers increasing from 7 to 14 indicate greater alkalinity. 
Numbers decreasing from 7 to 0 indicate greater acidity.  
 
Physical Hazard - Means a chemical for which there is scientifically valid evidence that it is a 
combustible liquid, a compressed gas, explosive, flammable, and organic peroxide, an oxidizer, 
pyrophoric, unstable (reactive) or water-reactive.  
 
Placenta - A structure that grows on the wall of the uterus during pregnancy, through which the 
fetus is nourished  
 
PMCC - Pensky-Martens Closed Cup. See flashpoint.  
 
Pneumoconiosis - A condition of the lung in which there is permanent deposition of particulate 
matter and the tissue reaction to its presence. It may range from relatively harmless forms of iron 
oxide deposition to destructive forms of silicosis.  
 
Poison, Class A - A DOT term for extremely dangerous poison, poisonous gases or liquids 
that, in very small amounts, either as gas or as vapor of the liquid , mixed with air, are dangerous 
to life. Examples: phosgene, cyanogen, hydrocyanic acid, nitrogen peroxide.  
 
Poison, Class B - A DOT term for liquid, solid, paste or semi-solid substances, other than 
Class A poisons or irritating materials, that are known (or presumed on the basis of animal tests) 
to be so toxic to humans that they are a hazard to health during transportation.  
 
Polymerization - A chemical reaction in which one or more small molecules combine to form 
larger molecules. A hazardous polymerization is such a reaction that takes place at a rate that 
releases large amounts of energy. If hazardous polymerization can occur with a given material, 
the material safety data sheet usually will list conditions that could start the reaction and, since 
the material usually contains a polymerization inhibitor, the length of time during which the 
inhibitor will be effective.  
 
ppm - Parts per million is the concentration of a gas or vapor in air, parts (by volume) of the gas 
or vapor in a million parts of air; also the concentration of a particular in a liquid or solid.  
 
ppb - Parts per billion is the concentration of a gas or vapor in air, parts (by volume) of the gas 
or vapor in a billion parts of air. Usually used to express extremely low concentrations of 
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unusually toxic gases or vapors; also the concentration of a particular substance in a liquid or 
solid.  
 
Prenatal - Preceding birth.  
 
Protective Laboratory Practices and Equipment. - Those laboratory procedures, 
engineering/administrative controls, work practices and protective clothing and equipment used 
to minimize employee exposure to hazardous chemicals.  
 
psi - Pounds per square inch (for material safety data sheet purposes) is the pressure a material 
exerts on the walls of a confining vessel or enclosure. For technical accuracy, pressure must be 
expressed as psig (pounds per square inch gauge) or psia (pounds per square inch absolute; 
that is, gauge pressure plus sea level atmospheric pressure, or psig plus approximately 14.7 
pounds per square inch). Also see mmHg.  
 
Pul - See pulmonary.  
 
Pulmonary - Relating to, or associated with, the lungs.  
 
Pulmonary Edema - Fluid in the lungs.  
 
Pyrophoric - A chemical that will ignite spontaneously in air at a temperature of 13F (54.4C) 
or below.  
 
RCRA - Resource Conservation and Recovery Act is environmental legislation aimed at 
controlling the generation, treating, storage, transportation and disposal of hazardous wastes. It 
is administered by EPA.  
 
Reaction - A chemical transformation or change. The interaction of two or more substances to 
form new substances.  
 
Reactive - See Unstable.  
 
Reactivity - Chemical reaction with the release of energy. Undesirable effects, such as pressure 
buildup, temperature increase, formation of noxious, toxic or corrosive by-products may occur 
because of the reactivity of a substance to heating burning, direct contact with other materials, 
or other conditions in use or in storage.  
 
Reducing agent - In a reduction reaction (which always occurs simultaneously with an 
oxidation reaction) the reducing agent is the chemical or substance which (1) combines with 
oxygen or (2) loses electrons to the reaction. See oxidation.  
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Reproductive Toxin. - A chemical which affects the reproductive system and may produce 
chromosomal damage (mutation) and/or adverse effects on the fetus (teratogenesis).  
 
Respiratory protection - Devices that will protect the wearer's respiratory system from 
overexposure by inhalation to airborne contaminants. Respiratory protection is used when a 
worker must work in an area where he/she might be exposed to concentration in excess of the 
allowable exposure limit.  
 
Respiratory system - The breathing system that includes the lungs and the air passages (trachea 
or windpipe, larynx, mouth, and nose) to the air outside the body, plus the associated nervous 
and circulatory supply.  
 
Routes of Entry - The means by which a material may gain access to the body, for example, 
inhalation, ingestion, and skin contact.  
 
Sarcoma - A tumor which is often malignant.  
 
Self-Contained Breathing Apparatus - A respiratory protection device that consists of a supply 
or a means of respirable air, oxygen, or oxygen-generating material, carried by the wearer.  
 
Sensitizer - A chemical that causes a substantial proportion of exposed people or animals to 
develop an allergic reaction in normal tissue after repeated exposure to the chemical.  
 
SETA - Setaflash Closed Tester. See flashpoint.  
 
Silicosis - A disease of the lungs caused by the inhalation of silica dust.  
 
Skn - Skin  
 
Skin - A notation (sometimes used with PEL or TLV exposure data) which indicates that the 
stated substance may be absorbed by the skin, mucous membranes, and eyes either airborne or 
by direct contact and that this additional exposure must be considered part of the total exposure 
to avoid exceeding the PEL or TLV for that substance.  
 
Skin Absorption - Ability of some hazardous chemicals to pass directly through the skin and 
enter the bloodstream.  
 
Skin Sensitizer - See Sensitizer.  
 
Skin Toxicity - See Dermal Toxicity.  
 
SOx - Oxides of sulfur.  
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Solubility in water - A term expressing the percentage of a material (by weight) that will 
dissolve in water at ambient temperature. Solubility information can be useful in determining spill 
cleanup methods and re-extinguishing agents and methods for a material.  
 
Solvent - A substance, usually a liquid, in which other substances are dissolved. The most 
common solvent is water.  
 
Species - On the material safety data sheets, species refers to the test animals, usually rats, 
mice, or rabbits, used to obtain the toxicity test data reported.  
 
Specific Chemical Identity - The chemical name, Chemical Abstracts Service (CAS) 
Registry Number, or any precise chemical designation of a substance.  
 
Specific Gravity - The weight of a material compared to the weight of an equal volume of 
water is an expression of the density (or heaviness) of a material. Insoluble materials with 
specific gravity of less than 1.0 will float in (or on) water. Insoluble materials with specific 
gravity greater than 1.0 will sink in water. Most (but not all) flammable liquids have specific 
gravity less than 1.0 and, if not soluble, will float on water, which is an important consideration 
for fire suppression.  
 
Spill or Leak Procedures - The methods, equipment, and precautions that should be used to 
control or clean up a leak or spill.  
 
Splash Proof Goggles - Eye protection made of a noncorrosive material that fits snugly against 
the face, and has indirect ventilation ports.  
 
Spontaneously Combustible - A material that ignites as a result of retained heat from 
processing, or which will oxidize to generate heat and ignite, or which absorbs moisture to 
generate heat and ignite.  
 
Squamous - Scaly or platelike.  
 
Stability - The ability of a material to remain unchanged. For material safety data sheet 
purposes, a material is stable if it remains in the same form under expected and reasonable 
conditions of storage or use. Conditions which may cause instability (dangerous change) are 
stated; for example, temperatures above 150F; shock from dropping.  
 
STEL - Short Term Exposure Limit (ACGIH terminology). See TLV.  
 
Stenosis - Narrowing of a body passage or opening.  
 
Steroids - A complex molecule among which are the male and female sex hormones.  
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Subcutaneous - Beneath the layers of the skin.  
 
Supplied Air Respirators - Air line respirators or self-contained breathing apparatus.  
 
Sys - System or systemic.  
 
Systemic Poison - A poison which spreads throughout the body, affecting all body systems 
and organs. Its adverse effect is not localized in one spot or area.  
 
Systemic Toxicity - Adverse effects caused by a substance which affects the body in a general 
rather than local manner.  
 
Synonym - Another name or names by which a material is known. Methyl alcohol, for example, 
is known as methanol or wood alcohol.  
 
Target Organ Effects - The following is a listing of target organs, toxicants specific for these 
organs, and some of the toxic effects produced by these agents. These examples are presented 
to illustrate the diversity of hazards employers must consider in the workplace and are not 
intended as a complete listing of such agents and their target organs.  
 

ORGAN   TOXICANT   EFFECTS  
 

Blood  Carbon monoxide;  Cyanides Cyanosis; Loss of 
consciousness  

Dermis  Ketones; Chlorinated compounds  Rashes; Defatting of skin  
Eyes  Organic solvents; Acids  Conjunctivitus; Corneal damage  
Kidney  Halogenated hydrocarbons; 

Uranium  
Edema; Proteinuria  

Liver  Carbon tetrachloride; Nitrosamines  Jaundice; Liver enlargement  
Lung  Silica; Asbestos  Cough; Shortness of breath  
Gonads  Lead; DBCP Birth defects; Sterility 
 
 
Target Organ Toxin - A toxic substance that attacks a specific organ of the body. For 
example, overexposure to carbon tetrachloride can cause liver damage.  
 
TCC - Tag (Tagliabue) Closed Cup. See flashpoint.  
 
TCL - Toxic concentration low. Lowest concentration of a gas or vapor capable of producing a 
defined toxic effect in a specified test species over a specified time.  
 
TDL - Toxic dose low. Lowest administered dose of a material capable of producing a defined 
toxic effect in a specified test species.  
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Temp - Temperature.  
 
Ter - See Teratogen.  
 
Teratogen - A substance or agent, exposure to which by a pregnant female can result in 
malformations in the fetus.  
 
Tfx - Toxic effect(s).  
 
TLV - Threshold Limit Value is a term used by ACGIH to express the airborne concentration 
of material to which nearly all persons can be exposed day after day without adverse effects. 
ACGIH expresses TLVs in three ways:  
 

?? TLV-TWA: The allowable Time Weighted Average concentration for a normal 8-hour 
workday or 40-hour workweek. 

?? TLV-STEL: The Short-Term Exposure Limit, or maximum concentration for a 
continuous 15-minute exposure period (maximum of  four such periods per day, with at 
least 60 minutes between exposure periods, and provided the daily TLV-TWA is not 
exceeded). 

?? TLV-C: The ceiling exposure limit, the concentration that should not be exceeded even 
instantaneously.  

 
TOC - TAG Open Cup. See flashpoint.  
 
Torr - A unit of pressure, equal to 1/760 atmosphere.  
 
Toxic - A chemical falling within any of the following categories:  
 

?? A chemical with a median lethal dose (LD50) of more than 50 milligrams per kilogram 
but not more than 500 milligrams per  kilogram of body weight when administered orally 
to albino rats weighing between 200 and 300 grams each. 

?? A chemical that has a median lethal dose (LD50) of more than 200 milligrams per 
kilogram but not more than 1,000 milligrams 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.  
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?? A chemical that has a median lethal concentration (LC50) in air of more than 200 parts 
per million but not more than 2,000 parts  per million by volume of gas or vapor, or 
more than two milligrams per liter but not more than 20 milligrams per liter of mist, fume,  
or dust, when administered by continuous inhalation for one hour (or less if death occurs 
within 1 hour) to albino rats weighing  between 200 and 300 grams each.  

 
Toxic Substance - Any substance which can cause acute or chronic injury to the human body, 
or which is suspected of being able to cause diseases or injury under some conditions.  
 
Toxicant - Any substance producing a toxic effect.  
 
Toxicity - The sum of adverse effects resulting from exposure to a material, generally by the 
mouth, skin, or respiratory tract.  
 
Trade Name - The trademark name or commercial trade name for a material or product.  
 
Transplacental - An agent that causes physical defects in the developing embryo.  
 
TSCA - Toxic Substances Control Act (Federal Environmental Legislation administered by 
EPA) regulates the manufacture, handling, and use of materials classified as toxic substances.  
 
TWA - Time-Weighted Average exposure is the airborne concentration of a material to which a 
person is exposed, averaged over the total exposure time, generally the total workday (8 
hours). Also see TLV.  
 
UEL or UFL - Upper explosive limit or upper flammable limit of a vapor or gas; the highest 
concentration (highest percentage of the substance in air) that will produce a flash of fire when 
an ignition source (heat, arc, or flame) is present. At higher concentrations, the mixture is too 
rich to burn. Also see LEL.  
 
Unstable - Tending toward decomposition or other unwanted chemical change during normal 
handling or storage.  
 
Unstable Reactive - A chemical that, in the pure state, or as produced or transported, will 
vigorously polymerize, decompose, condense, or become self-reactive under conditions of 
shocks, pressure, or temperature.  
 
USDA - U.S. Department of Agriculture.  
 
Uterus - A muscular organ which holds and nourishes the growing fetus.  
 
Vapor - The gaseous form of a solid or liquid substance as it evaporates.  



Supplement J 

J.26 

 
Vapor density - The weight of a vapor or gas compared to the weight of an equal volume of air 
is an expression of the density of the vapor or gas. Materials lighter than air have vapor densities 
less than 1.0 (examples: acetylene, methane, hydrogen). Materials heavier than air (examples: 
propane, hydrogen sulfide, ethane, butane, chlorine, sulfur dioxide) have vapor densities greater 
than 1.0. All vapors and gases will mix with air, but the lighter materials will tend to rise and 
dissipate (unless confined). Heavier vapors and gases are likely to concentrate in low places 
along or under floors, in sumps, sewers, and manholes, in trenches and ditches where they may 
create fire or health hazards.  
 
Vapor pressure - The pressure exerted by a saturated vapor above its own liquid in a closed 
container. When quality control tests are performed on products, the test temperature is usually 
100F, and the vapor pressure is expressed as pounds per square inch (psig or psia), but vapor 
pressures reported on material safety data sheets are in millimeters of mercury (mmHg) at 68F 
(20C), unless stated otherwise. Threefacts are important to remember:  
 

?? Vapor pressure of a substance at 100F will always be higher than the vapor pressure of 
the substance at 68F (20C). 

?? Vapor pressures reported on material safety data sheets in mmHg are usually very low 
pressures; 760 mm Hg is equivalent to 14.7  pounds per square inch. 

?? The lower the boiling point of a substance, the higher its vapor pressure.  

 
Ventilation - See General Exhaust, Local Exhaust, and Mechanical Exhaust.  
 
Vermiculite - An expanded mica (hydrated magnesium-aluminum-iron silicate) used as sorbent 
for spill control and cleanup.  
 
Volatility - A measure of how quickly a substance forms a vapor at ordinary temperatures.  
 
Viscosity - The tendency of a fluid to resist internal flow without regard to its density.  
 
Water Disposal Methods - Proper disposal methods for contaminated material, recovered 
liquids or solids, and their containers.  
 
Water-Reactive - A chemical that reacts with water to release a gas that is either flammable or 
presents a health hazard.  
 
Work Area - A room or defined space in a workplace where hazardous chemicals are 
produced or used, and where employees are present.  
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Workplace - An establishment at one geographical location containing one or more work areas.  
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Material Safety Data Sheet Order Form  
 

Please provide the information requested and mail this 
form to: 

Name and Address of Requester: 

Occupational and Environmental Safety Office 
Box 3914 DUMC 
FAX:  684-2422 

 

 
Manufacturer (Name, Address, and phone): 
 
 
 

Product Name Product # 
  
  
  
  
  

 
Manufacturer (Name, Address, and phone): 
 
 
 

Product Name Product # 
  
  
  
  
  

 
Manufacturer (Name, Address, and phone): 
 
 
 

Product Name Product # 
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CODE OF FEDERAL REGULATIONS, TITLE 29, PART 1910.1200  

HAZARD COMMUNICATION. 

 

(a) Purpose. 

(1)  The purpose of this section is to ensure that the hazards of all chemicals produced or 
imported are evaluated, and that information concerning their hazards is transmitted to 
employers and employees.  This transmittal of information is to be accomplished by means 
of comprehensive hazard communication programs, which are to include container labeling 
and other forms of warning, material safety data sheets and employee training. 

(2)  This occupational safety and health standard is intended to address comprehensively 
the issue of evaluating the potential hazards of chemicals, and communicating information 
concerning hazards and appropriate protective measures to employees, and to preempt 
any legal requirements of a state, or political subdivision of a state, pertaining to this 
subject.  Evaluating the potential hazards of chemicals, and communicating information 
concerning hazards and appropriate protective measures to employees, may include, for 
example, but is not limited to, provisions for: developing and maintaining a written hazard 
communication program for the workplace, including lists of hazardous chemicals present; 
labeling of containers of chemicals in the workplace, as well as of containers of chemicals 
being shipped to other workplaces; preparation and distribution of material safety data 
sheets to employees and downstream employers; and development and implementation of 
employee training programs regarding hazards of chemicals and protective measures.  
Under section 18 of the Act, no state or political subdivision of a state may adopt or 
enforce, through any court or agency, any requirement relating to the issue addressed by 
this Federal standard, except pursuant to a Federally-approved state plan.  

(b) Scope and application. 

(1) This section requires chemical manufacturers or importers to assess the hazards  of 
chemicals which they produce or import, and all employers to provide information  to their 
employees about the hazardous chemicals to which they are exposed, by means of a 
hazard communication program, labels and other forms of warning, material safety data 
sheets, and information and training.  In addition, this section requires distributors to 
transmit the required information to employers.  (Employers who do not produce or import 
chemicals need only focus on those parts of this rule that deal with establishing a workplace 
program and communicating information to their workers.  Appendix E of this section is a 
general guide for such employers to help them determine their compliance obligations under 
the rule.) 
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(2) This section applies to any chemical which is known to be present in the workplace in 
such a manner that employees may be exposed under normal conditions of use or in a 
foreseeable emergency. 

(3) This section applies to laboratories only as follows: 

(i) Employers shall ensure that labels on incoming containers of hazardous chemicals 
are not removed or defaced; 

(ii) Employers shall maintain any material safety data sheets that are received with 
incoming shipments of hazardous chemicals, and ensure that they are readily 
accessible during each workshift to laboratory employees when they are in their work 
areas; 

(iii) Employers shall ensure that laboratory employees are provided information and 
training in accordance with paragraph (h) of this section, except for the location and 
availability of the written hazard communication program under paragraph (h)(2)(iii) of 
this section; and, 

(iv) Laboratory employers that ship hazardous chemicals are considered to be either a 
chemical manufacturer or a distributor under this rule, and thus must ensure that any 
containers of hazardous chemicals leaving the laboratory are labeled in accordance 
with paragraph (f)(1) of this section, and that a material safety data sheet is provided 
to distributors and other employers in accordance with paragraphs (g)(6) and (g)(7) of 
this section. 

(4) In work operations where employees only handle chemicals in sealed containers which 
are not opened under normal conditions of use (such as are found in marine cargo handling, 
warehousing, or retail sales), this section applies to these operations only as follows: 

(i) Employers shall ensure that labels on incoming containers of hazardous chemicals 
are not removed or defaced; 

(ii) Employers shall maintain copies of any material safety data sheets that are received 
with incoming shipments of the sealed containers of hazardous chemicals, shall obtain 
a material safety data sheet as soon as possible for sealed containers of hazardous 
chemicals received without a material safety data sheet if an employee requests the 
material safety data sheet, and shall ensure that the material safety data sheets are 
readily accessible during each work shift to employees when they are in their work 
area(s); and, 

(iii) Employers shall ensure that employees are provided with information and training 
in accordance with paragraph (h) of this section (except for the location and 
availability of the written hazard communication program under paragraph (h)(2)(iii) of 
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this section), to the extent necessary to protect them in the event of a spill or leak of a 
hazardous chemical from a sealed container. 

(5) his section does not require labeling of the following chemicals: 

(i) Any pesticide as such term is defined in the Federal Insecticide, Fungicide, and 
Rodenticide Act (7 U.S.C.  136 et seq.), when subject to the labeling requirements of 
that Act and labeling regulations issued under that Act by the Environmental Protection 
Agency;  

(ii) Any chemical substance or mixture as such terms are defined in the Toxic 
Substances Control Act (15 U.S.C.  2601 et seq.), when subject to the labeling 
requirements of that Act and labeling regulations issued under that Act by the 
Environmental Protection Agency;  

(iii) Any food, food additive, color additive, drug, cosmetic, or medical or veterinary 
device or product, including materials intended for use as ingredients in such products 
(e.g.  flavors and fragrances), as such terms are defined in the Federal Food, Drug, 
and Cosmetic Act (21 U.S.C. 301 et seq.) or the Virus-Serum-Toxin Act of 1913 
(21 U.S.C.  151 et seq.), and regulations issued under those Acts, when they are 
subject to the labeling requirements under those Acts by either the Food and Drug 
Administration or the Department of Agriculture; 

(iv) Any distilled spirits (beverage alcohols), wine, or malt beverage intended for 
nonindustrial use, as such terms are defined in the Federal Alcohol Administration Act 
(27 U.S.C.  201 et seq.) and regulations issued under that Act, when subject to the 
labeling requirements of that Act and labeling regulations issued under that Act by the 
Bureau of Alcohol, Tobacco, and Firearms;  

(v) Any consumer product or hazardous substance as those terms are defined in the 
Consumer Product Safety Act (15 U.S.C.  2051 et seq.) and Federal Hazardous 
Substances Act (15 U.S.C.  1261 et seq.) respectively, when subject to a consumer 
product safety standard or labeling requirement of those Acts, or regulations issued 
under those Acts by the Consumer Product Safety Commission; and,  

(vi) Agricultural or vegetable seed treated with pesticides and labeled in accordance 
with the Federal Seed Act (7 U.S.C.  1551 et seq.) and the labeling regulations issued 
under that Act by the Department of Agriculture. 

(6) This section does not apply to:  

(i) Any hazardous waste as such term is defined by the Solid Waste Disposal Act, as 
amended by the Resource Conservation and Recovery Act of 1976, as amended (42 
U.S.C.  6901 et seq.), when subject to regulations issued under that Act by the 
Environmental Protection Agency; 
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(ii) Any hazardous substance as such term is defined by the Comprehensive 
Environmental Response, Compensation and Liability ACT (CERCLA) (42 U.S.C.  
9601 et seq.) when the hazardous substance is the focus of remedial or removal action 
being conducted under CERCLA in accordance with the Environmental Protection 
Agency regulations.  

(iii)  Tobacco or tobacco products; 

(iv) Wood or wood products, including lumber which will not be processed, where 
the chemical manufacturer or importer can establish that the only hazard they pose to 
employees is the potential for flammability or combustibility (wood or wood products 
which have been treated with a hazardous chemical covered by this standard, and 
wood which may be subsequently sawed or cut, generating dust, are not exempted);  

(v) Articles (as that term is defined in paragraph (c) of this section); 

(vi) Food or alcoholic beverages which are sold, used, or prepared in a retail 
establishment (such as a grocery store, restaurant, or drinking place), and foods 
intended for personal consumption by employees while in the workplace; 

(vii) Any drug, as that term is defined in the Federal Food, Drug, and Cosmetic Act 
(21 U.S.C.  301 et seq.), when it is in solid, final form for direct administration to the 
patient (e.g., tablets or pills); drugs which are packaged by the chemical manufacturer 
for sale to consumers in a retail establishment (e.g., over-the-counter drugs); and 
drugs intended for personal consumption by employees while in the workplace (e.g., 
first aid supplies); 

(viii) Cosmetics which are packaged for sale to consumers in a retail establishment, 
and cosmetics intended for personal consumption by employees while in the 
workplace; 

(ix) Any consumer product or hazardous substance, as those terms are defined in the 
Consumer Product Safety Act (15 U.S.C.  2051 et seq.) and Federal Hazardous 
Substances Act (15 U.S.C.  1261 et seq.) respectively, where the employer can show 
that it is used in the workplace for the purpose intended by the chemical manufacturer 
or importer of the product, and the use results in a duration and frequency of exposure 
which is not greater than the range of exposures that could reasonably be experienced 
by consumers when used for the purpose intended;  

(x) Nuisance particulates where the chemical manufacturer or importer can establish 
that they do not pose any physical or health hazard covered under this section; 

(xi) Ionizing and nonionizing radiation; and,  

(xii) Biological hazards. 
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(c) Definitions. 

(1) "Article" means a manufactured item other than a fluid or particle:  

(i) which is formed to a specific shape or design during manufacture;  

(ii) which has end use function(s) dependent in whole or in part upon its shape or 
design during end use; and  

(iii) which under normal conditions of use does not release more than very small 
quantities, e.g., minute or trace amounts of a hazardous chemical (as determined under 
paragraph (d) of this section), and does not pose a physical hazard or health risk to 
employees.  

(2) "Assistant Secretary" means the Assistant Secretary of Labor for Occupational 
Safety and Health, U.S.  Department of Labor, or designee.  

(3) "Chemical"  means any element, chemical compound or mixture of elements and/or 
compounds. 

(4) "Chemical manufacturer"  means an employer with a workplace where chemical(s) 
are produced for use or distribution. 

(5) "Chemical name" means the scientific designation of a chemical in accordance with 
the nomenclature system developed by the International Union of Pure and Applied 
Chemistry (IUPAC) or the Chemical Abstracts Service (CAS) rules of nomenclature, or a 
name which will clearly identify the chemical for the purpose of conducting a hazard 
evaluation. 

(6) "Combustible liquid" means any liquid having a flashpoint at or above 100 deg.  F 
(37.8 deg.  C), but below 200 deg.  F (93.3 deg.  C), except any mixture having 
components with flashpoints of 200 deg.  F (93.3 deg.  C), or higher, the total volume of 
which make up 99 percent or more of the total volume of the mixture. 

(7) "Commercial account" means an arrangement whereby a retail distributor sells 
hazardous chemicals to an employer, generally in large quantities over time and/or at costs 
that are below the regular retail price. 

(8) "Common name"  means any designation or identification such as code name, code 
number, trade name, brand name or generic name used to identify a chemical other than by 
its chemical name. 

(9) "Compressed gas"  means: 
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(i) A gas or mixture of gases having, in a container, an absolute pressure exceeding 40 
psi at 70 deg.  F (21.1 deg.  C); or 

(ii) A gas or mixture of gases having, in a container, an absolute pressure exceeding 
104 psi at 130 deg.  F (54.4 deg.  C) regardless of the pressure at 70 deg.  F (21.1 
deg.  C); or 

(iii) A liquid having a vapor pressure exceeding 40 psi at 100 deg.  F (37.8 deg.  C) 
as determined by ASTM D-323-72.   

(10) "Container"  means any bag, barrel, bottle, box, can, cylinder, drum, reaction vessel, 
storage tank, or the like that contains a hazardous chemical.  For purposes of this section, 
pipes or piping systems, and engines, fuel tanks, or other operating systems in a vehicle, are 
not considered to be containers. 

(11)"Designated representative" means any individual or organization to whom an 
employee gives written authorization to exercise such employee's rights under this section.  
A recognized or certified collective bargaining agent shall be treated automatically as a 
designated representative without regard to written employee authorization. 

(12) "Director"  means the Director, National Institute for Occupational Safety and 
Health, U.S.  Department of Health and Human Services, or designee. 

(13) "Distributor"  means a business, other than a chemical manufacturer or importer, 
which supplies hazardous chemicals to other distributors or to employers. 

(14) "Employee" means a worker who may be exposed to hazardous chemicals under 
normal operating conditions or in foreseeable emergencies.  Workers such as office 
workers or bank tellers who encounter hazardous chemicals only in non-routine, isolated 
instances are not covered. 

(15) "Employer"  means a person engaged in a business where chemicals are either used, 
distributed, or are produced for use or distribution, including a contractor or subcontractor.  

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

(17) "Exposure or exposed" means that an employee is subjected in the course of 
employment to a chemical that is a physical or health hazard, and includes potential (e.g.  
accidental or possible) exposure.   "Subjected"  in terms of health hazards includes any 
route of entry  (e.g.  inhalation, ingestion, skin contact or absorption.) 

(18) "Flammable" means a chemical that falls into one of the following categories: 
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(i) "Aerosol, flammable" means an aerosol that, when tested by the method 
described in 16 CFR 1500.45, yields a flame projection exceeding 18 inches at full 
valve opening, or a flashback (a flame extending back to the valve) at any degree of 
valve opening; 

(ii) "Gas, flammable" means:  

(A)  gas that, at ambient temperature and pressure, forms a flammable mixture 
with air at a concentration of thirteen (13) percent by volume or less; or 

(B) A gas that, at ambient temperature and pressure, forms a range of flammable 
mixtures with air wider than twelve (12) percent by volume,regardless of the 
lower limit; 

(iii) "Liquid, flammable" means any liquid having a flashpoint below 100 deg.  F 
(37.8 deg.  C), except any mixture having components with flashpoints of 100 deg.  F 
(37.8 deg.  C) or higher, the total of which make up 99 percent or more of the total 
volume of the mixture. 

(iv) "Solid, flammable" means a solid, other than a blasting agent or explosive as 
defined in 1910.109(a), that is liable to cause fire through friction, absorption of 
moisture, spontaneous chemical change, or retained heat from manufacturing or 
processing, or which can be ignited readily and when ignited burns so vigorously and 
persistently as to create a serious hazard.  A chemical shall be considered to be a 
flammable solid if, when tested by the method described in 16 CFR 1500.44, it ignites 
and burns with a self-sustained flame at a rate greater than one-tenth of an inch per 
second along its major axis. 

(19) "Flashpoint" means the minimum temperature at which a liquid gives off a vapor in 
sufficient concentration to ignite when tested as follows: 

(i) Tagliabue Closed Tester (See American National Standard Method of Test for 
Flash Point by Tag Closed Tester, Z11.24-1979 (ASTM D 56-79)) for liquids with a 
viscosity of less than 45 Saybolt Universal Seconds (SUS) at 100 deg.  F (37.8 deg.  
C), that do not contain suspended solids and do not have a tendency to form a surface 
film under test; or (ii) Pensky-Martens Closed Tester (see American National 
Standard Method of Test for Flash Point by Pensky-Martens Closed Tester, Z11.7-
1979 (ASTM D 93-79)) for liquids with a viscosity equal to or greater than 45 SUS 
at 100 deg.  F (37.8 deg.  C), or that contain suspended solids, or that have a 
tendency to form a surface film under test; or 

(iii) Setaflash Closed Tester (see American National Standard Method of Test for 
Flash Point by Setaflash Closed Tester (ASTM D 3278-78)). - Organic peroxides, 
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which undergo autoaccelerating thermal decomposition, are excluded from any of the 
flashpoint determination methods specified above. 

(20) "Foreseeable emergency" means any potential occurrence such as, but not limited 
to, equipment failure, rupture of containers, or failure of control equipment which could 
result in an uncontrolled release of a hazardous chemical into the workplace. 

(21) "Hazardous chemical"  means any chemical which is a physical hazard or a health 
hazard. 

(22) "Hazard warning" means any words, pictures, symbols, or combination thereof 
appearing on a label or other appropriate form of warning which convey the specific 
physical and health hazard(s), including target organ effects, of the chemical(s) in the 
container(s).   (See the definitions for "physical hazard" and "health hazard" to 
determine the hazards which must be covered.) 

(23) "Health hazard" 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 system, and agents which damage the 
lungs, skin, eyes, or mucous membranes. 

Appendix A provides further definitions and explanations of the scope of health hazards 
covered by this section, and Appendix B describes the criteria to be used to determine 
whether or not a chemical is to be considered hazardous for purposes of this standard.  

(24) "Identity" means any chemical or common name which is indicated on the material 
safety data sheet (MSDS) for the chemical.  The identity used shall permit cross-references 
to be made among the required list of hazardous chemicals, the label and the MSDS. 

(25) "Immediate use" means that the hazardous chemical will be under the control of and 
used only by the person who transfers it from a labeled container and only within the work 
shift in which it is transferred.   

(26) "Importer"  means the first business with employees within the Customs Territory of 
the United States which receives hazardous chemicals produced in other countries for the 
purpose of supplying them to distributors or employers within the United States. 

(27) "Label"  means any written, printed, or graphic material displayed on or affixed to 
containers of hazardous chemicals. 

(28) "Material safety data sheet (MSDS)"  means written or printed material concerning 
a hazardous chemical which is prepared in accordance with paragraph (g) of this section. 
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(29) "Mixture"  means any combination of two or more chemicals if the combination is 
not, in whole or in part, the result of a chemical reaction. 

(30) "Organic peroxide" means an organic compound that contains the bivalent -O-O-
structure and which may be considered to be a structural derivative of hydrogen peroxide 
where one or both of the hydrogen atoms has been replaced by an organic radical. 

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

(32) "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. 

(33) "Produce" means to manufacture, process, formulate, blend, extract, generate, emit, 
or repackage. 

(34) "Pyrophoric" means a chemical that will ignite spontaneously in air at atemperature 
of 130 deg.  F (54.4 deg.  C) or below. 

(35) "Responsible party" means someone who can provide additional information on the 
hazardous chemical and appropriate emergency procedures, if necessary. 

(36) "Specific chemical identity" means the chemical name, Chemical Abstracts Service 
(CAS) Registry Number, or any other information that reveals the precise chemical 
designation of the substance. 

(37) "Trade secret" means any confidential formula, pattern, process, device, information 
or compilation of information that is used in an employer's business, and that gives the 
employer an opportunity to obtain an advantage over competitors who do not know or use 
it.  Appendix D sets out the criteria to be used in evaluating trade secrets. 

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

(39) "Use"  means to package, handle, react, emit, extract, generate as a byproduct, or 
transfer. 

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

(41) "Work area" means a room or defined space in a workplace where hazardous 
chemicals are produced or used, and where employees are present. 
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(42) "Workplace" means an establishment, job site, or project, at one geographical 
location containing one or more work areas.    

 

(d) Hazard determination.  

(1) Chemical manufacturers and importers shall evaluate chemicals produced in their 
workplaces or imported by them to determine if they are hazardous.  Employers are not 
required to evaluate chemicals unless they  choose not to rely on the evaluation performed 
by the chemical manufacturer or importer for the chemical to satisfy this requirement. 

(2) Chemical manufacturers, importers or employers evaluating chemicals shall identify and 
consider the available scientific evidence concerning such hazards.  For health hazards, 
evidence which is statistically significant and which is based on at least one positive study 
conducted in accordance with established scientific principles is considered to be sufficient 
to establish a hazardous effect if the results of the study meet the definitions of health 
hazards in this section.  Appendix A shall be consulted for the scope of health hazards 
covered, and Appendix B shall be consulted for the criteria to be followed with respect to 
the completeness of the evaluation, and the data to be reported. 

(3) The chemical manufacturer, importer or employer evaluating chemicals shall treat the 
following sources as establishing that the chemicals listed in them are hazardous: 

(i) 29 CFR part 1910, subpart Z, Toxic and Hazardous Substances, Occupational 
Safety and Health Administration (OSHA); or, 

(ii) "Threshold Limit Values for Chemical Substances and Physical Agents in the Work 
Environment," American Conference of Governmental Industrial Hygienists (ACGIH) 
(latest edition).  The chemical manufacturer, importer, or employer is still responsible 
for evaluating the hazards associated with the chemicals in these source lists in 
accordance with the requirements of this standard. 

(4) Chemical manufacturers, importers and employers evaluating chemicals shall treat the 
following sources as establishing that a chemical is a carcinogen or potential carcinogen for 
hazard communication purposes: 

(i) National Toxicology Program (NTP), "Annual Report on Carcinogens" (latest 
edition); 

(ii) International Agency for Research on Cancer (IARC) "Monographs" (latest 
editions); or 

(iii) 29 CFR part 1910, subpart Z, Toxic and Hazardous Substances, Occupational 
Safety and Health Administration. 
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Note: The "Registry of Toxic Effects of Chemical Substances" published by the 
National Institute for Occupational Safety and Health indicates whether a chemical has 
been found by NTP or IARC to be a potential carcinogen. 

(5) The chemical manufacturer, importer or employer shall determine the hazards of 
mixtures of chemicals as follows: 

(i) If a mixture has been tested as a whole to determine its hazards, the results of such 
testing shall be used to determine whether the mixture is hazardous; 

(ii) If a mixture has not been tested as a whole to determine whether the mixture is a 
health hazard, the mixture shall be assumed to present the same health hazards as do 
the components which comprise one percent (by weight or volume) or greater of the 
mixture, except that the mixture shall be assumed to present a carcinogenic hazard if it 
contains a component in concentrations of 0.1 percent or greater which is considered 
to be a carcinogen under paragraph (d)(4) of this section;    

(iii) If a mixture has not been tested as a whole to determine whether the mixture is a 
physical hazard, the chemical manufacturer, importer, or employer may use whatever 
scientifically valid data is available to evaluate the physical hazard potential of the 
mixture; and, 

(iv) If the chemical manufacturer, importer, or employer has evidence to indicate that a 
component present in the mixture in concentrations of less than one percent (or in the 
case of carcinogens, less than 0.1 percent) could be released in concentrations which 
would exceed an established OSHA permissible exposure limit or ACGIH Threshold 
Limit Value, or could present a health risk to employees in those concentrations, the 
mixture shall be assumed to present the same hazard. 

(6) Chemical manufacturers, importers, or employers evaluating chemicals shall describe in 
writing the procedures they use to determine the hazards of the chemical they evaluate.  
The written procedures are to be made available, upon request, to employees, their 
designated representatives, the Assistant Secretary and the Director.  The written 
description may be incorporated into the written hazard communication program required 
under paragraph (e) of this section.  

 

(e) Written hazard communication program.  

(1) Employers shall develop, implement, and maintain at each workplace, a written hazard 
communication program which at least describes how the criteria specified in paragraphs 
(f), (g), and (h) of this section for labels and other forms of warning, material safety data 
sheets, and employee information and training will be met, and which also includes the 
following: 
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(i) A list of the hazardous chemicals known to be present using an identity that is 
referenced on the appropriate material safety data sheet (the list may be compiled for 
the workplace as a whole or for individual work areas); and, 

(ii) The methods the employer will use to inform employees of the hazards of non-
routine tasks (for example, the cleaning of reactor vessels), and the hazards associated 
with chemicals contained in unlabeled pipes in their work areas. 

(2) "Multi-employer workplaces." Employers who produce, use, or store hazardous 
chemicals at a workplace in such a way that the employees of other employer(s) may be 
exposed (for example, employees of a construction contractor working on-site) shall 
additionally ensure that the hazard communication programs developed and implemented 
under this paragraph (e) include the following: 

(i) The methods the employer will use to provide the other employer(s) on-site access 
to material safety data sheets for each hazardous chemical the other employer(s)' 
employees may be exposed to while working; 

(ii) The methods the employer will use to inform the other employer(s) of any 
precautionary measures that need to be taken to protect employees during the 
workplace's normal operating conditions and in foreseeable emergencies; and, 

(iii) The methods the employer will use to inform the other employer(s) of the labeling 
system used in the workplace. 

(3) The employer may rely on an existing hazard communication program to comply with 
these requirements, provided that it meets the criteria established in this paragraph (e). 

(4) The employer shall make the written hazard communication program available, upon 
request, to employees, their designated representatives, the Assistant Secretary and the 
Director, in accordance with the requirements of 29 CFR 1910.1020 (e). 

(5) Where employees must travel between workplaces during a workshift, i.e., their work 
is carried out at more than one geographical location, the written hazard communication 
program may be kept at the primary workplace facility.  

(f) Labels and other forms of warning.  

The chemical manufacturer, importer, or distributor shall ensure that each  container of 
hazardous chemicals leaving the workplace is labeled, tagged or marked  with the following 
information: 

(i) Identity of the hazardous chemical(s); 

(ii) Appropriate hazard warnings; and 
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(iii) Name and address of the chemical manufacturer, importer, or other responsible 
party. 

(2) 

(i) For solid metal (such as a steel beam or a metal casting), solid wood, or plastic 
items that are not exempted as articles due to their downstream use, or shipments of 
whole grain, the required label may be transmitted to the customer at the time of the 
initial shipment, and need not be included with subsequent shipments to the same 
employer unless the information on the label changes; 

(ii) The label may be transmitted with the initial shipment itself, or with the material 
safety data sheet that is to be provided prior to or at the time of the first shipment; 
and, 

(iii) This exception to requiring labels on every container of hazardous chemicals is 
only for the solid material itself, and does not apply to hazardous chemicals used in 
conjunction with, or known to be present with, the material and to which employees 
handling the items in transit may be exposed (for example, cutting fluids or pesticides 
in grains). 

(3) Chemical manufacturers, importers, or distributors shall ensure that each container of 
hazardous chemicals leaving the workplace is labeled, tagged, or marked in accordance 
with this section in a manner which does not conflict with the requirements of the 
Hazardous Materials Transportation Act (49 U.S.C.  1801 et seq.) and regulations issued 
under that Act by the Department of Transportation. 

(4) If the hazardous chemical is regulated by OSHA in a substance-specific health 
standard, the chemical manufacturer, importer, distributor or employer shall ensure that the 
labels or other forms of warning used are in accordance with the requirements of that 
standard.   (5) Except as provided in paragraphs (f)(6) and (f)(7) of this section, the 
employer shall ensure that each container of hazardous chemicals in the workplace is 
labeled, tagged or marked with the following information: 

(i) Identity of the hazardous chemical(s) contained therein; and, 

(ii) Appropriate hazard warnings, or alternatively, words, pictures, symbols, or 
combination thereof, which provide at least general information regarding the hazards 
of the chemicals, and which, in conjunction with the other information immediately 
available to employees under the hazard communication program, will provide 
employees with the specific information regarding the physical and health hazards of 
the hazardous chemical. 

(6) The employer may use signs, placards, process sheets, batch tickets, operating 
procedures, or other such written materials in lieu of affixing labels to individual stationary 
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process containers, as long as the alternative method identifies the containers to which it is 
applicable and conveys the information required by paragraph (f)(5) of this section to be on 
a label.  The written materials shall be readily accessible to the employees in their work 
area throughout each work shift. 

(7) The employer is not required to label portable containers into which hazardous 
chemicals are transferred from labeled containers, and which are intended only for the 
immediate use of the employee who performs the transfer.  For purposes of this section, 
drugs which are dispensed by a pharmacy to a health care provider for direct 
administration to a patient are exempted from labeling. 

(8) The employer shall not remove or deface existing labels on incoming containers of 
hazardous chemicals, unless the container is immediately marked with the required 
information. 

(9) The employer shall ensure that labels or other forms of warning are legible, in English, 
and prominently displayed on the container, or readily available in the work area 
throughout each work shift.  Employers having employees who speak other languages may 
add the information in their language to the material presented, as long as the information is 
presented in English as well. 

(10) The chemical manufacturer, importer, distributor or employer need not affix new 
labels to comply with this section if existing labels already convey the required information. 

(11) Chemical manufacturers, importers, distributors, or employers who become newly 
aware of any significant information regarding the hazards of a chemical shall revise the 
labels for the chemical within three months of becoming aware of the new information.  
Labels on containers of hazardous chemicals shipped after that time shall contain the new 
information.  If the chemical is not currently produced or imported, the chemical 
manufacturer, importers, distributor, or employer shall add the information to the label 
before the chemical is shipped or introduced into the workplace again.  

 

(g) Material safety data sheets.  

Chemical manufacturers and importers shall obtain or develop a material safety  data sheet 
for each hazardous chemical they produce or import.  Employers shall  have a material 
safety data sheet in the workplace for each hazardous chemical which  they use. 

(2) Each material safety data sheet shall be in English (although the employer may maintain 
copies in other languages as well), and shall contain at least the following information: 

(i) The identity used on the label, and, except as provided for in paragraph (i) of this 
section on trade secrets: 
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(A) If the hazardous chemical is a single substance, its chemical and common 
name(s); 

(B) If the hazardous chemical is a mixture which has been tested as a whole to 
determine its hazards, the chemical and common name(s) of the ingredients which 
contribute to these known hazards, and the common name(s) of the mixture itself; 
or, 

(C) If the hazardous chemical is a mixture which has not been tested as a whole: 

{1} The chemical and common name(s) of all ingredients which have been 
determined to be health hazards, and which comprise 1% or greater of the 
composition, except that chemicals identified as carcinogens under 
paragraph (d) of this section shall be listed if the concentrations are 0.1% or 
greater; and, 

{2} The chemical and common name(s) of all ingredients which have been 
determined to be health hazards, and which comprise less than 1% (0.1% 
for carcinogens) of the mixture, if there is evidence that the ingredient(s) 
could be released from the mixture in concentrations which would exceed an 
established OSHA permissible exposure limit or ACGIH Threshold Limit 
Value, or could present a health risk to employees; and, 

{3} The chemical and common name(s) of all ingredients which have been 
determined to present a physical hazard when present in the mixture; 

(ii) Physical and chemical characteristics of the hazardous chemical (such as vapor 
pressure, flash point); 

(iii) The physical hazards of the hazardous chemical, including the potential for fire, 
explosion, and reactivity; 

(iv) The health hazards of the hazardous chemical, including signs and symptoms of 
exposure, and any medical conditions which are generally recognized as being 
aggravated by exposure to the chemical; 

(v) The primary route(s) of entry; 

(vi) The OSHA permissible exposure limit, ACGIH Threshold Limit Value, and any 
other exposure limit used or recommended by the chemical manufacturer, importer, or 
employer preparing the material safety data sheet, where available; 

(vii) Whether the hazardous chemical is listed in the National Toxicology Program 
(NTP) Annual Report on Carcinogens (latest edition) or has been found to be a 
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potential carcinogen in the International Agency for Research on Cancer (IARC) 
Monographs (latest editions), or by OSHA; 

(viii) Any generally applicable precautions for safe handling and use which are known 
to the chemical manufacturer, importer or employer preparing the material safety data 
sheet, including appropriate hygienic practices, protective measures during repair and 
maintenance of contaminated equipment, and procedures for clean-up of spills and 
leaks; 

(ix) Any generally applicable control measures which are known to the chemical 
manufacturer, importer or employer preparing the material safety data sheet, such as 
appropriate engineering controls, work practices, or personal protective equipment; 

(x) Emergency and first aid procedures; 

(xi) The date of preparation of the material safety data sheet or the last change to it; 
and, 

(xii) The name, address and telephone number of the chemical manufacturer, importer, 
employer or other responsible party preparing or distributing the material safety data 
sheet, who can provide additional information on the hazardous chemical and 
appropriate emergency procedures, if necessary. 

(3) If no relevant information is found for any given category on the material safety data 
sheet, the chemical manufacturer, importer or employer preparing the material safety data 
sheet shall mark it to indicate that no applicable information was found. 

(4) Where complex mixtures have similar hazards and contents (i.e.  the chemical 
ingredients are essentially the same, but the specific composition varies from mixture to 
mixture), the chemical manufacturer, importer or employer may prepare one material safety 
data sheet to apply to all of these similar mixtures. 

(5) The chemical manufacturer, importer or employer preparing the material safety data 
sheet shall ensure that the information recorded accurately reflects the scientific evidence 
used in making the hazard determination.  If the chemical manufacturer, importer or 
employer preparing the material safety data sheet becomes newly aware of any significant 
information regarding the hazards of a chemical, or ways to protect against the hazards, this 
new information shall be added to the material safety data sheet within three months.  If the 
chemical is not currently being produced or imported the chemical manufacturer or 
importer shall add the information to the material safety data sheet before the chemical is 
introduced into the workplace again.   

(6) 
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(i) Chemical manufacturers or importers shall ensure that distributors and employers 
are provided an appropriate material safety data sheet with their initial shipment, and 
with the first shipment after a material safety data sheet is updated; 

(ii) The chemical manufacturer or importer shall either provide material safety data 
sheets with the shipped containers or send them to the distributor or employer prior to 
or at the time of the shipment; 

(iii) If the material safety data sheet is not provided with a shipment that has been 
labeled as a hazardous chemical, the distributor or employer shall obtain one from the 
chemical manufacturer or importer as soon as possible; and, 

(iv) The chemical manufacturer or importer shall also provide distributors or 
employers with a material safety data sheet upon request. 

(7) 

(i) Distributors shall ensure that material safety data sheets, and updated information, 
are provided to other distributors and employers with their initial shipment and with the 
first shipment after a material safety data sheet is updated; 

(ii) The distributor shall either provide material safety data sheets with the shipped 
containers, or send them to the other distributor or employer prior to or at the time of 
the shipment; 

(iii) Retail distributors selling hazardous chemicals to employers having a commercial 
account shall provide a material safety data sheet to such employers upon request, and 
shall post a sign or otherwise inform them that a material safety data sheet is available; 

(iv) Wholesale distributors selling hazardous chemicals to employers over-the-counter 
may also provide material safety data sheets upon the request of the employer at the 
time of the over-the-counter purchase, and shall post a sign or otherwise inform such 
employers that a material safety data sheet is available; 

(v) If an employer without a commercial account purchases a hazardous chemical 
from a retail distributor not required to have material safety data sheets on file (i.e., the 
retail distributor does not have commercial accounts and does not use the materials), 
the retail distributor shall provide the employer, upon request, with the name, address, 
and telephone number of the chemical manufacturer, importer, or distributor from 
which a material safety data sheet can be obtained; 

(vi) Wholesale distributors shall also provide material safety data sheets to employers 
or other distributors upon request; and, 
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(vii) Chemical manufacturers, importers, and distributors need not provide material 
safety data sheets to retail distributors that have informed them that the retail 
distributor does not sell the product to commercial accounts or open the sealed 
container to use it in their own workplaces.    

(8) The employer shall maintain in the workplace copies of the required material safety data 
sheets for each hazardous chemical, and shall ensure that they are readily accessible during 
each work shift to employees when they are in their work area(s).  (Electronic access, 
microfiche, and other alternatives to maintaining paper copies of the material safety data 
sheets are permitted as long as no barriers to immediate employee access in each 
workplace are created by such options.) 

(9) Where employees must travel between workplaces during a workshift, i.e., their work 
is carried out at more than one geographical location, the material safety data sheets may 
be kept at the primary workplace facility.  In this situation, the employer shall ensure that 
employees can immediately obtain the required information in an emergency. 

(10) Material safety data sheets may be kept in any form, including operating procedures, 
and may be designed to cover groups of hazardous chemicals in a work area where it may 
be more appropriate to address the hazards of a process rather than individual hazardous 
chemicals.  However, the employer shall ensure that in all cases the required information is 
provided for each hazardous chemical, and is readily accessible during each work shift to 
employees when they are in in their work area(s). 

(11) Material safety data sheets shall also be made readily available, upon request, to 
designated representatives and to the Assistant Secretary, in accordance with the 
requirements of 29 CFR 1910.1020(e).  The Director shall also be given access to 
material safety data sheets in the same manner. 

 

(h) Employee information and training.  

Employers shall provide employees with effective information and  training on hazardous 
chemicals in their work area at the time of their  initial assignment, and whenever a new 
physical or health hazard the  employees have not previously been trained about is 
introduced into  their work area.  Information and training may be designed to cover  
categories of hazards (e.g., flammability, carcinogenicity) or specific  chemicals.  Chemical-
specific information must always be available  through labels and material safety data 
sheets. 

(2) "Information." Employees shall be informed of: 

(i) The requirements of this section; 

(ii) Any operations in their work area where hazardous chemicals are present; and, 
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(iii) The location and availability of the written hazard communication program, 
including the required list(s) of hazardous chemicals, and material safety data sheets 
required by this section. 

(3) "Training." Employee training shall include at least: 

(i)  Methods and observations that may be used to detect the presence or release of a 
hazardous chemical in the work area (such as monitoring conducted by the employer, 
continuous monitoring devices, visual appearance or odor of hazardous chemicals 
when being released, etc.); 

(ii)  The physical and health hazards of the chemicals in the work area; 

(iii)  The measures employees can take to protect themselves from these hazards, 
including specific procedures the employer has implemented to protect employees 
from exposure to hazardous chemicals, such as appropriate work practices, 
emergency procedures, and personal protective equipment to be used; and, 

(iv)  The details of the hazard communication program developed by the employer, 
including an explanation of the labeling system and the material safety data sheet, and 
how employees can obtain and use the appropriate hazard information.  

 

(i) Trade secrets.  

(1) The chemical manufacturer, importer, or employer may withhold the  specific chemical 
identity, including the chemical name and other specific  identification of a hazardous 
chemical, from the material safety data sheet,  provided that: 

(i) The claim that the information withheld is a trade secret can be supported; 

(ii) Information contained in the material safety data sheet concerning the properties 
and effects of the hazardous chemical is disclosed; 

(iii) The material safety data sheet indicates that the specific chemical identity is being 
withheld as a trade secret; and, 

(iv) The specific chemical identity is made available to health professionals, employees, 
and designated representatives in accordance with the applicable provisions of this 
paragraph.    

(2) Where a treating physician or nurse determines that a medical emergency exists and the 
specific chemical identity of a hazardous chemical is necessary for emergency or first-aid 
treatment, the chemical manufacturer, importer, or employer shall immediately disclose the 
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specific chemical identity of a trade secret chemical to that treating physician or nurse, 
regardless of the existence of a written statement of need or a confidentiality agreement.  
The chemical manufacturer, importer, or employer may require a written statement of need 
and confidentiality agreement, in accordance with the provisions of paragraphs (i)(3) and 
(4) of this section, as soon as circumstances permit.    

(3) In non-emergency situations, a chemical manufacturer, importer, or employer shall, 
upon request, disclose a specific chemical identity, otherwise permitted to be withheld 
under paragraph (i)(1) of this section, to a health professional (i.e.  physician, industrial 
hygienist, toxicologist, epidemiologist, or occupational health nurse) providing medical or 
other occupational health services to exposed employee(s), and to employees or 
designated representatives, if: 

(i) The request is in writing; 

(ii) The request describes with reasonable detail one or more of the following 
occupational health needs for the information: 

(A) To assess the hazards of the chemicals to which employees will be exposed; 

(B) To conduct or assess sampling of the workplace atmosphere to determine 
employee exposure levels; 

(C) To conduct pre-assignment or periodic medical surveillance of exposed 
employees; 

(D) To provide medical treatment to exposed employees; 

(E) To select or assess appropriate personal protective equipment for exposed 
employees; 

(F) To design or assess engineering controls or other protective measures for 
exposed employees; and, 

(G) To conduct studies to determine the health effects of exposure. 

(iii) The request explains in detail why the disclosure of the specific chemical identity is 
essential and that, in lieu thereof, the disclosure of the following information to the 
health professional, employee, or designated representative, would not satisfy the 
purposes described in paragraph (i)(3)(ii) of this section: 

(A) The properties and effects of the chemical; 

(B) Measures for controlling workers' exposure to the chemical; 

(C) Methods of monitoring and analyzing worker exposure to the chemical; and, 
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(D) Methods of diagnosing and treating harmful exposures to the chemical; 

(iv) The request includes a description of the procedures to be used to maintain the 
confidentiality of the disclosed information; and, 

(v) The health professional, and the employer or contractor of the services of the 
health professional (i.e.  downstream employer, labor organization, or individual 
employee), employee, or designated representative, agree in a written confidentiality 
agreement that the health professional, employee, or designated representative, will 
not use the trade secret information for any purpose other than the health need(s) 
asserted and agree not to release the information under any circumstances other than 
to OSHA, as provided in paragraph (i)(6) of this section, except as authorized by the 
terms of the agreement or by the chemical manufacturer, importer, or employer. 

(4) The confidentiality agreement authorized by paragraph (i)(3)(iv) of this section: 

(i) May restrict the use of the information to the health purposes indicated in the 
written statement of need; 

(ii) May provide for appropriate legal remedies in the event of a breach of the 
agreement, including stipulation of a reasonable pre-estimate of likely damages; 
and, 

(iii) May not include requirements for the posting of a penalty bond. 

(5) Nothing in this standard is meant to preclude the parties from pursuing non-contractual 
remedies to the extent permitted by law. 

(6) If the health professional, employee, or designated representative receiving the trade 
secret information decides that there is a need to disclose it to OSHA, the chemical 
manufacturer, importer, or employer who provided the information shall be informed by the 
health professional, employee, or designated representative prior to, or at the same time as, 
such disclosure. 

(7) If the chemical manufacturer, importer, or employer denies a written request for 
disclosure of a specific chemical identity, the denial must: 

(i) Be provided to the health professional, employee, or designated representative, 
within thirty days of the request; 

(ii) Be in writing; 

(iii) Include evidence to support the claim that the specific chemical identity is a trade 
secret; 
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(iv) State the specific reasons why the request is being denied; and, 

(v) Explain in detail how alternative information may satisfy the specific medical or 
occupational health need without revealing the specific chemical identity. 

(8) The health professional, employee, or designated representative whose request for 
information is denied under paragraph (i)(3) of this section may refer the request and the 
written denial of the request to OSHA for consideration. 

(9) When a health professional, employee, or designated representative refers the denial to 
OSHA under paragraph (i)(8) of this section, OSHA shall consider the evidence to 
determine if: 

(i) The chemical manufacturer, importer, or employer has supported the claim that the 
specific chemical identity is a trade secret; 

(ii) The health professional, employee, or designated representative has supported the 
claim that there is a medical or occupational health need for the information; and, 

(iii) The health professional, employee or designated representative has demonstrated 
adequate means to protect the confidentiality. 

(10) 

(i) If OSHA determines that the specific chemical identity requested under paragraph 
(i)(3) of this section is not a "bona fide" trade secret, or that it is a trade secret, but the 
requesting health professional, employee, or designated representative has a legitimate 
medical or occupational health need for the information, has executed a written 
confidentiality agreement, and has shown adequate means to protect the confidentiality 
of the information, the chemical manufacturer, importer, or employer will be subject to 
citation by OSHA. 

(ii) If a chemical manufacturer, importer, or employer demonstrates to OSHA that the 
execution of a confidentiality agreement would not provide sufficient protection against 
the potential harm from the unauthorized disclosure of a trade secret specific chemical 
identity, the Assistant Secretary may issue such orders or impose such additional 
limitations or conditions upon the disclosure of the requested chemical information as 
may be appropriate to assure that the occupational health services are provided 
without an undue risk of harm to the chemical manufacturer, importer, or employer. 

(11)  If a citation for a failure to release specific chemical identity information is contested 
by the chemical manufacturer, importer, or employer, the matter will be adjudicated before 
the Occupational Safety and Health Review Commission in accordance with the Act's 
enforcement scheme and the applicable Commission rules of procedure.  In accordance 
with the Commission rules, when a chemical manufacturer, importer, or employer continues 



Supplement L 

L.23 

to withhold the information during the contest, the Administrative Law Judge may review 
the citation and supporting documentation "in camera" or issue appropriate orders to 
protect the confidentiality of such matters. 

(12)  Notwithstanding the existence of a trade secret claim, a chemical manufacturer, 
importer, or employer shall, upon request, disclose to the Assistant Secretary any 
information which this section requires the chemical manufacturer, importer, or employer to 
make available.  Where there is a trade secret claim, such claim shall be made no later than 
at the time the information is provided to the Assistant Secretary so that suitable 
determinations of trade secret status can be made and the necessary protections can be 
implemented. 

(13)  Nothing in this paragraph shall be construed as requiring the disclosure under any 
circumstances of process or percentage of mixture information which is a trade secret. 

(j) Effective dates.  

Chemical manufacturers, importers, distributors,and employers shall be in compliance with 
all provisions of this section by March 11, 1994. 

Note: The effective date of the clarification that the exemption of wood and wood products 
from the Hazard Communication standard in paragraph (b)(6)(iv) only applies to wood and 
wood products including lumber which will not be processed, where the manufacturer or 
importer can establish that the only hazard they pose to employees is the potential for 
flammability or combustibility, and that the exemption does not apply to wood or wood 
products which have been treated with a hazardous chemical covered by this standard, and 
wood which may be subsequently sawed or cut generating dust has been stayed from 
March 11, 1994 to August 11, 1994. 

[59 FR 17479, APRIL 13, 1994; 59 FR 65947, DEC.  22, 1994; 61 FR 
5507, FEB.  13, 1996]
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APPENDIX A TO 1910.1200 

HEALTH HAZARD DEFINITIONS (MANDATORY) 

 

Although safety hazards related to the physical characteristics of a chemical can be 
objectively defined in terms of testing requirements (e.g. flammability), health hazard 
definitions are less precise and more subjective.  Health hazards may cause measurable 
changes in the body - such as decreased pulmonary function.  These changes are generally 
indicated by the occurrence of signs and symptoms in the exposed employees - such as 
shortness of breath, a non-measurable, subjective feeling.  Employees exposed to such 
hazards must be apprised of both the change in body function and the signs and symptoms 
that may occur to signal that change. 

The determination of occupational health hazards is complicated by the fact that many of 
the effects or signs and symptoms occur commonly in non-occupationally exposed 
populations, so that effects of exposure are difficult to separate from normally occurring 
illnesses.  Occasionally, a substance causes an effect that is rarely seen in the population at 
large, such as angiosarcomas caused by vinyl chloride exposure, thus making it easier to 
ascertain that the occupational exposure was the primary causative factor.  More often, 
however, the effects are common, such as lung cancer.  The situation is further complicated 
by the fact that most chemicals have not been adequately tested to determine their health 
hazard potential, and data do not exist to substantiate these effects. 

There have been many attempts to categorize effects and to define them in various ways.  
Generally, the terms "acute" and "chronic" are used to delineate between effects on the 
basis of severity or duration.  "Acute" effects usually occur rapidly as a result of short-term 
exposures, and are of short duration.  "Chronic" effects generally occur as a result of long-
term exposure, and are of long duration. 

The acute effects referred to most frequently are those defined by the American National 
Standards Institute (ANSI) standard for Precautionary Labeling of Hazardous Industrial 
Chemicals (Z129.1-1988) - irritation, corrosivity, sensitization and lethal dose.  Although 
these are important health effects, they do not adequately cover the considerable range of 
acute effects which may occur as a result of occupational exposure, such as, for example, 
narcosis. 

Similarly, the term chronic effect is often used to cover only carcinogenicity, teratogenicity, 
and mutagenicity.  These effects are obviously a concern in the workplace, but again, do 
not adequately cover the area of chronic effects, excluding, for example, blood dyscrasias 
(such as anemia), chronic bronchitis and liver atrophy. 
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The goal of defining precisely, in measurable terms, every possible health effect that may 
occur in the workplace as a result of chemical exposures cannot realistically be 
accomplished.  This does not negate the need for employees to be informed of such effects 
and protected from them. Appendix B, which is also mandatory, outlines the principles and 
procedures of hazard assessment. 

For purposes of this section, any chemicals which meet any of the following definitions, as 
determined by the criteria set forth in Appendix B are health hazards.  However, this is not 
intended to be an exclusive categorization scheme.  If there are available scientific data that 
involve other animal species or test methods, they must also be evaluated to determine the 
applicability of the HCS. 

1.  "Carcinogen:"  A chemical is considered to be a carcinogen if: 

(a) It has been evaluated by the International Agency for Research on Cancer 
(IARC), and found to be a carcinogen or potential carcinogen; or 

(b) It is listed as a carcinogen or potential carcinogen in the Annual Report on 
Carcinogens published by the National Toxicology Program (NTP) (latest edition); or,    

(c) It is regulated by OSHA as a carcinogen.    

2.  "Corrosive:"  A chemical that causes visible destruction of, or irreversible alterations in, 
living tissue by chemical action at the site of contact.  For example, a chemical is 
considered to be corrosive if, when tested on the intact skin of albino rabbits by the 
method described by the U.S.  Department of Transportation in appendix A to 49 CFR 
part 173, it destroys or changes irreversibly the structure of the tissue at the site of contact 
following an exposure period of four hours.  This term shall not refer to action on inanimate 
surfaces. 

3.  "Highly toxic:"  A chemical falling within any of the following categories: 

(a) A chemical that has a median lethal dose (LD(50)) of 50 milligrams or less per 
kilogram of body weight when administered orally to albino rats weighing between 
200 and 300 grams each. 

(b) A chemical that has a median lethal dose (LD(50)) 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. 

(c) A chemical that has a median lethal concentration (LC(50)) 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.    
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4.  "Irritant:"  A chemical, which is not corrosive, but which causes a reversible 
inflammatory effect on living tissue by chemical action at the site of contact.  A chemical is a 
skin irritant if, when tested on the intact skin of albino rabbits by the methods of 16 CFR 
1500.41 for four hours exposure or by other appropriate techniques, it results in an 
empirical score of five or more.  A chemical is an eye irritant if so determined under the 
procedure listed in 16 CFR 1500.42 or other appropriate techniques. 

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

6.  "Toxic."  A chemical falling within any of the following categories: 

(a) A chemical that has a median lethal dose (LD(50)) of more than 50 milligrams per 
kilogram but not more than 500 milligrams per kilogram of body weight when 
administered orally to albino rats weighing between 200 and 300 grams each. 

(b) A chemical that has a median lethal dose (LD(50)) of more than 200 milligrams 
per kilogram but not more than 1,000 milligrams 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. 

(c) A chemical that has a median lethal concentration (LC(50)) in air of more than 200 
parts per million but not more than 2,000 parts per million by volume of gas or vapor, 
or more than two milligrams per liter but not more than 20 milligrams per liter 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.    

7.   "Target organ effects."  The following is a target organ categorization of effects 
which may occur, including examples of signs and symptoms and  chemicals which have 
been found to cause such effects.  These examples are  presented to illustrate the range and 
diversity of effects and hazards found in the workplace, and the broad scope employers 
must consider in this area, but are not intended to be all-inclusive. 

a.  Hepatotoxins: Chemicals which produce liver damage  

Signs & Symptoms: Jaundice; liver enlargement  

Chemicals: Carbon tetrachloride; nitrosamines  

b.  Nephrotoxins: Chemicals which produce kidney damage 

Signs & Symptoms: Edema; proteinuria 
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Chemicals: Halogenated hydrocarbons; uranium 

c.  Neurotoxins: Chemicals which produce their primary toxic effects on the nervous 
system 

Signs & Symptoms: Narcosis; behavioral changes; decrease in motor functions 

Chemicals: Mercury; carbon disulfide 

d.  Agents which act on the blood or hemato-poietic system: Decrease hemoglobin 
function; deprive the body tissues of oxygen 

Signs & Symptoms: Cyanosis; loss of consciousness 

Chemicals: Carbon monoxide; cyanides 

e.  Agents which damage the lung: Chemicals which irritate or damage pulmonary 
tissue 

Signs & Symptoms: Cough; tightness in chest; shortness of breath 

Chemicals: Silica; asbestos 

f.  Reproductive toxins: Chemicals which affect the reproductive capabilities including 
chromosomal damage (mutations) and effects on fetuses (teratogenesis) 

Signs & Symptoms: Birth defects; sterility 

Chemicals: Lead; DBCP 

g.  Cutaneous hazards: Chemicals which affect the dermal layer of the body  

Signs & Symptoms: Defatting of the skin; rashes; irritation 

Chemicals: Ketones; chlorinated compounds 

h.  Eye hazards: Chemicals which affect the eye or visual capacity 

Signs & Symptoms: Conjunctivitis; corneal damage 

Chemicals: Organic solvents; acids 
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APPENDIX B TO 1910.1200 

HAZARD DETERMINATION (MANDATORY) 

The quality of a hazard communication program is largely dependent upon the adequacy 
and accuracy of the hazard determination.  The hazard determination requirement of this 
standard is performance-oriented. Chemical manufacturers, importers, and employers 
evaluating chemicals are not required to follow any specific methods for determining 
hazards, but they must be able to demonstrate that they have adequately ascertained the 
hazards of the chemicals produced or imported in accordance with the criteria set forth in 
this Appendix. 

Hazard evaluation is a process which relies heavily on the professional judgment of the 
evaluator, particularly in the area of chronic hazards. The performance-orientation of the 
hazard determination does not diminish the duty of the chemical manufacturer, importer or 
employer to conduct a thorough evaluation, examining all relevant data and producing a 
scientifically defensible evaluation.  For purposes of this standard, the following criteria shall 
be used in making hazard determinations that meet the requirements of this standard. 

1.  "Carcinogenicity:"  As described in paragraph (d)(4) of this section and 
Appendix A of this section, a determination by the National Toxicology Program, the 
International Agency for Research on Cancer, or OSHA that a chemical is a 
carcinogen or potential carcinogen will be considered conclusive evidence for 
purposes of this section.  In addition, however, all available scientific data on 
carcinogenicity must be evaluated in accordance with the provisions of this Appendix 
and the requirements of the rule. 

2.  "Human data:"  Where available, epidemiological studies and case reports of 
adverse health effects shall be considered in the evaluation. 

3.  "Animal data:"  Human evidence of health effects in exposed populations is 
generally not available for the majority of chemicals produced or used in the 
workplace.  Therefore, the available results of toxicological testing in animal 
populations shall be used to predict the health effects that may be experienced by 
exposed workers.  In particular, the definitions of certain acute hazards refer to 
specific animal testing results (see Appendix A). 

4.  "Adequacy and reporting of data." The results of any studies which are 
designed and conducted according to established scientific principles, and which 
report statistically significant conclusions regarding the health effects of a chemical, 
shall be a sufficient basis for a hazard determination and reported on any material 
safety data sheet.  In vitro studies alone generally do not form the basis for a definitive 
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finding of hazard under the HCS since they have a positive or negative result rather 
than a statistically significant finding. 

The chemical manufacturer, importer, or employer may also report the results of other 
scientifically valid studies which tend to refute the findings of hazard. 



Supplement L 

L.30 

APPENDIX C TO 1910.1200 

INFORMATION SOURCES (ADVISORY) 

 

Editorial Note: The Federal Register of March 7, 1996, removed Appendix C. 

[61 FR 9227, March 7, 1996] 
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APPENDIX D TO 1910.1200 

DEFINITION OF "TRADE SECRET" (MANDATORY) 

The following is a reprint of the "Restatement of Torts" section 757, comment b (1939): 

b.  "Definition of trade secret." A trade secret may consist of any formula, pattern, device 
or compilation of information which is used in one's business, and which gives him an 
opportunity to obtain an advantage over competitors who do not know or use it.  It may be 
a formula for a chemical compound, a process of manufacturing, treating or preserving 
materials, a pattern for a machine or other device, or a list of customers.  It differs from 
other secret information in a business (see s759 of the Restatement of Torts which is not 
included in this Appendix) in that it is not simply information as to single or ephemeral 
events in the conduct of the business, as, for example, the amount or other terms of a 
secret bid for a contract or the salary of certain employees, or the security investments 
made or contemplated, or the date fixed for the announcement of a new policy or for 
bringing out a new model or the like. A trade secret is a process or device for continuous 
use in the operations of the business.  Generally it relates to the production of goods, as, 
for example, a machine or formula for the production of an article.  It may, however, relate 
to the sale of goods or to other operations in the business, such as a code for determining 
discounts, rebates or other concessions in a price list or catalogue, or a list of specialized 
customers, or a method of bookkeeping or other office management. 

c.   "Secrecy." The subject matter of a trade secret must be secret.  Matters of public 
knowledge or of general knowledge in an industry cannot be appropriated by one as his 
secret.  Matters which are completely disclosed by the goods which one markets cannot 
be his secret.  Substantially, a trade secret is known only in the particular business in which 
it is used. It is not requisite that only the proprietor of the business know it.  He may, 
without losing his protection, communicate it to employees involved in its use.  He may 
likewise communicate it to others pledged to secrecy. Others may also know of it 
independently, as, for example, when they have discovered the process or formula by 
independent invention and are keeping it secret.  Nevertheless, a substantial element of 
secrecy must exist, so that, except by the use of improper means, there would be difficulty 
in acquiring the information.  An exact definition of a trade secret is not possible.  Some 
factors to be considered in determining whether given information is one's trade secret are:  

(1)  The extent to which the information is known outside of his business;  

(2)  the extent to which it is known by employees and others involved in his  business;  

(3)  the extent of measures taken by him to guard the secrecy of the information;  

(4)  the value of the information to him and his competitors;  
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(5)  the amount of effort or money expended by him in developing the information;  

(6) the ease or difficulty with which the information could be properly acquired or 
duplicated by others. 

"Novelty and prior art."  A trade secret may be a device or process which is patentable; 
but it need not be that.   It may be a device or process which is clearly anticipated in the 
prior art or one which is merely a mechanical improvement that a good mechanic can 
make.   Novelty and invention are not requisite for a trade secret as they are for 
patentability.   These requirements are essential to patentability because a patent protects 
against unlicensed use of the patented device or process even by one who discovers it 
properly through independent research.   The patent monopoly is a reward to the inventor.   
But such is not the case with a trade secret.   Its protection is not based on a policy of 
rewarding or otherwise encouraging the development of secret processes or devices.   The 
protection is merely against breach of faith and reprehensible means of learning another's 
secret.   For this limited protection it is not appropriate to require also the kind of novelty 
and invention which is a requisite of patentability.   The nature of the secret is, however, an 
important factor in determining the kind of relief that is appropriate against one who is 
subject to liability under the rule stated in this Section.   Thus, if the secret consists of a 
device or process which is a novel invention, one who acquires the secret wrongfully is 
ordinarily enjoined from further use of it and is required to account for the profits derived 
from his past use.   If, on the other hand, the secret consists of mechanical improvements 
that a good mechanic can make without resort to the secret, the wrongdoer's liability may 
be limited to damages, and an injunction against future use of the improvements made with 
the aid of the secret may be inappropriate. 
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APPENDIX E TO 1910.1200 

GUIDELINES FOR EMPLOYER COMPLIANCE (ADVISORY) 

The Hazard Communication Standard (HCS) is based on a simple concept - that 
employees have both a need and a right to know the hazards and identities of the chemicals 
they are exposed to when working.   They also need to know what protective measures 
are available to prevent adverse effects from occurring.   The HCS is designed to provide 
employees with the information they need. 

Knowledge acquired under the HCS will help employers provide safer workplaces for 
their employees.   When employers have information about the chemicals being used, they 
can take steps to reduce exposures, substitute less hazardous materials, and establish 
proper work practices.   These efforts will help prevent the occurrence of work-related 
illnesses and injuries caused by chemicals. 

The HCS addresses the issues of evaluating and communicating hazards to workers.   
Evaluation of chemical hazards involves a number of technical concepts, and is a process 
that requires the professional judgment of experienced experts.   That's why the HCS is 
designed so that employers who simply use chemicals, rather than produce or import them, 
are not required to evaluate the hazards of those chemicals.   Hazard determination is the 
responsibility of the producers and importers of the materials.   Producers and importers of 
chemicals are then required to provide the hazard information to employers that purchase 
their products. 

Employers that don't produce or import chemicals need only focus on those parts of the 
rule that deal with establishing a workplace program and communicating information to 
their workers.   This appendix is a general guide for such employers to help them determine 
what's required under the rule.   It does not supplant or substitute for the regulatory 
provisions, but rather provides a simplified outline of the steps an average employer would 
follow to meet those requirements. 

1.  "Becoming Familiar With The Rule." 

OSHA has provided a simple summary of the HCS in a pamphlet entitled "Chemical 
Hazard Communication," OSHA Publication Number 3084.   Some employers prefer to 
begin to become familiar with the rule's requirements by reading this pamphlet.   A copy 
may be obtained from your local OSHA Area Office, or by contacting the OSHA 
Publications Office at (202) 523-9667. 

The standard is long, and some parts of it are technical, but the basic concepts are simple.   
In fact, the requirements reflect what many employers have been doing for years.   You 
may find that you are already largely in compliance with many of the provisions, and will 
simply have to modify your existing programs somewhat.   If you are operating in an 
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OSHA-approved State Plan State, you must comply with the State's requirements, which 
may be different than those of the Federal rule.   Many of the State Plan States had hazard 
communication or "right-to-know" laws prior to promulgation of the Federal rule.   
Employers in State Plan States should contact their State OSHA offices for more 
information regarding applicable requirements. 

The HCS requires information to be prepared and transmitted regarding all hazardous 
chemicals.   The HCS covers both physical hazards (such as flammability), and health 
hazards (such as irritation, lung damage, and cancer).   Most chemicals used in the 
workplace have some hazard potential, and thus will be covered by the rule. 

One difference between this rule and many others adopted by OSHA is that this one is 
performance-oriented.   That means that you have the flexibility to adapt the rule to the 
needs of your workplace, rather than having to follow specific, rigid requirements.   It also 
means that you have to exercise more judgment to implement an appropriate and effective 
program. 

The standard's design is simple.   Chemical manufacturers and importers must evaluate the 
hazards of the chemicals they produce or import.   Using that information, they must then 
prepare labels for containers, and more detailed technical bulletins called material safety 
data sheets (MSDS). 

Chemical manufacturers, importers, and distributors of hazardous chemicals are all required 
to provide the appropriate labels and material safety data sheets to the employers to which 
they ship the chemicals.   The information is to be provided automatically.   Every container 
of hazardous chemicals you receive must be labeled, tagged, or marked with the required 
information.   Your suppliers must also send you a properly completed material safety data 
sheet (MSDS) at the time of the first shipment of the chemical, and with the next shipment 
after the MSDS is updated with new and significant information about the hazards. 

You can rely on the information received from your suppliers.   You have no independent 
duty to analyze the chemical or evaluate the hazards of it. 

Employers that "use" hazardous chemicals must have a program to ensure the information is 
provided to exposed employees.   "Use" means to package, handle, react, or transfer.   
This is an intentionally broad scope, and includes any situation where a chemical is present 
in such a way that employees may be exposed under normal conditions of use or in a 
foreseeable emergency. 

The requirements of the rule that deal specifically with the hazard communication program 
are found in this section in paragraphs (e), written hazard communication program; (f), 
labels and other forms of warning; (g), material safety data sheets; and (h), employee 
information and training. The requirements of these paragraphs should be the focus of your 
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attention.   Concentrate on becoming familiar with them, using paragraphs (b), scope and 
application, and (c), definitions, as references when needed to help explain the provisions. 

There are two types of work operations where the coverage of the rule is limited.   These 
are laboratories and operations where chemicals are only handled in sealed containers 
(e.g., a warehouse).   The limited provisions for these workplaces can be found in 
paragraph (b) of this section, scope and application.   Basically, employers having these 
types of work operations need only keep labels on containers as they are received; 
maintain material safety data sheets that are received, and give employees access to them; 
and provide information and training for employees. Employers do not have to have written 
hazard communication programs and lists of chemicals for these types of operations. 

The limited coverage of laboratories and sealed container operations addresses the 
obligation of an employer to the workers in the operations involved, and does not affect the 
employer's duties as a distributor of chemicals.   For example, a distributor may have 
warehouse operations where employees would be protected under the limited sealed 
container provisions.   In this situation, requirements for obtaining and maintaining MSDSs 
are limited to providing access to those received with containers while the substance is in 
the workplace, and requesting MSDSs when employees request access for those not 
received with the containers. However, as a distributor of hazardous chemicals, that 
employer will still have responsibilities for providing MSDSs to downstream customers at 
the time of the first shipment and when the MSDS is updated.   Therefore, although they 
may not be required for the employees in the work operation, the distributor may, 
nevertheless, have to have MSDSs to satisfy other requirements of the rule. 

2.  "Identify Responsible Staff" 

Hazard communication is going to be a continuing program in your facility.  Compliance 
with the HCS is not a "one shot deal."  In order to have a successful program, it will be 
necessary to assign responsibility for both the initial and ongoing activities that have to be 
undertaken to comply with the rule.   In some cases, these activities may already be part of 
current job assignments.   For example, site supervisors are frequently responsible for on-
the-job training sessions.   Early identification of the responsible employees, and 
involvement of them in the development of your plan of action, will result in a more effective 
program design.   Evaluation of the effectiveness of your program will also be enhanced by  
involvement of affected employees.   

For any safety and health program, success depends on commitment at every level of the 
organization.   This is particularly true for hazard communication, where success requires a 
change in behavior.   This will only occur if employers understand the program, and are 
committed to its success, and if employees are motivated by the people presenting the 
information to them. 

3.  "Identify Hazardous Chemicals in the Workplace." 
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The standard requires a list of hazardous chemicals in the workplace as part of the written 
hazard communication program.   The list will eventually serve as an inventory of everything 
for which an MSDS must be maintained. At this point, however, preparing the list will help 
you complete the rest of the program since it will give you some idea of the scope of the 
program required for compliance in your facility. 

The best way to prepare a comprehensive list is to survey the workplace. Purchasing 
records may also help, and certainly employers should establish procedures to ensure that 
in the future purchasing procedures result in MSDSs being received before a material is 
used in the workplace. 

The broadest possible perspective should be taken when doing the survey. Sometimes 
people think of "chemicals" as being only liquids in containers. The HCS covers chemicals 
in all physical forms - liquids, solids, gases, vapors, fumes, and mists - whether they are 
"contained" or not.   The hazardous nature of the chemical and the potential for exposure 
are the factors which determine whether a chemical is covered.   If it's not hazardous, it's 
not covered.   If there is no potential for exposure (e.g., the chemical is inextricably bound 
and cannot be released), the rule does not cover the chemical. 

Look around.   Identify chemicals in containers, including pipes, but also think about 
chemicals generated in the work operations.   For example, welding fumes, dusts, and 
exhaust fumes are all sources of chemical exposures.   Read labels provided by suppliers 
for hazard information.   Make a list of all chemicals in the workplace that are potentially 
hazardous. For your own information and planning, you may also want to note on the list 
the location(s) of the products within the workplace, and an indication of the hazards as 
found on the label.   This will help you as you prepare the rest of your program. 

Paragraph (b) of this section, scope and application, includes exemptions for various 
chemicals or workplace situations.   After compiling the complete list of chemicals, you 
should review paragraph (b) of this section to determine if any of the items can be 
eliminated from the list because they are exempted materials.   For example, food, drugs, 
and cosmetics brought into the workplace for employee consumption are exempt. So 
rubbing alcohol in the first aid kit would not be covered. 

Once you have compiled as complete a list as possible of the potentially hazardous 
chemicals in the workplace, the next step is to determine if you have received material 
safety data sheets for all of them.   Check your files against the inventory you have just 
compiled.   If any are missing, contact your supplier and request one.   It is a good idea to 
document these requests, either by copy of a letter or a note regarding telephone 
conversations.   If you have MSDSs for chemicals that are not on your list, figure out why.   
Maybe you don't use the chemical anymore.   Or maybe you missed it in your survey.   
Some suppliers do provide MSDSs for products that are not hazardous.   These do not 
have to be maintained by you. 
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You should not allow employees to use any chemicals for which you have not received an 
MSDS.   The MSDS provides information you need to ensure proper protective measures 
are implemented prior to exposure. 

4.  "Preparing and Implementing a Hazard Communication Program" 

All workplaces where employees are exposed to hazardous chemicals must have a written 
plan which describes how the standard will be implemented in that facility.   Preparation of 
a plan is not just a paper exercise - all of the elements must be implemented in the 
workplace in order to be in compliance with the rule.   See paragraph (e) of this section for 
the specific requirements regarding written hazard communication programs.   The only 
work operations which do not have to comply with the written plan requirements are 
laboratories and work operations where employees only handle chemicals in sealed 
containers.   See paragraph (b) of this section, scope and application, for the specific 
requirements for these two types of workplaces. 

The plan does not have to be lengthy or complicated.   It is intended to be a blueprint for 
implementation of your program - an assurance that all aspects of the requirements have 
been addressed. 

Many trade associations and other professional groups have provided sample programs 
and other assistance materials to affected employers. These have been very helpful to many 
employers since they tend to be tailored to the particular industry involved.   You may wish 
to investigate whether your industry trade groups have developed such materials. 

Although such general guidance may be helpful, you must remember that the written 
program has to reflect what you are doing in your workplace. Therefore, if you use a 
generic program it must be adapted to address the facility it covers.   For example, the 
written plan must list the chemicals present at the site, indicate who is to be responsible for 
the various aspects of the program in your facility, and indicate where written materials will 
be made available to employees. 

If OSHA inspects your workplace for compliance with the HCS, the OSHA compliance 
officer will ask to see your written plan at the outset of the inspection.   In general, the 
following items will be considered in evaluating your program. 

The written program must describe how the requirements for labels and other forms of 
warning, material safety data sheets, and employee information and training, are going to be 
met in your facility.   The following discussion provides the type of information compliance 
officers will be looking for to decide whether these elements of the hazard communication 
program have been properly addressed: 

A.  "Labels and Other Forms of Warning" 
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In-plant containers of hazardous chemicals must be labeled, tagged, or marked with 
the identity of the material and appropriate hazard  warnings. Chemical manufacturers, 
importers, and distributors are required to  ensure that every container of hazardous 
chemicals they ship is  appropriately labeled with such information and with the name 
and  address of the producer or other responsible party.   Employers  purchasing 
chemicals can rely on the labels provided by their suppliers.   If the material is 
subsequently transferred by the employer from a  labeled container to another 
container, the employer will have to label  that container unless it is subject to the 
portable container exemption.   See paragraph (f) of this section for specific labeling 
requirements. 

The primary information to be obtained from an OSHA-required label  is an identity 
for the material, and appropriate hazard warnings.   The identity is any term which 
appears on the label, the MSDS, and the list  of chemicals, and thus links these three 
sources of information.   The  identity used by the supplier may be a common or trade 
name ("Black  Magic Formula"), or a chemical name (1,1,1,-trichloroethane).   The  
hazard warning is a brief statement of the hazardous effects of the  chemical 
("flammable," "causes lung damage").   Labels frequently  contain other information, 
such as precautionary measures ("do not use  near open flame"), but this information is 
provided voluntarily and is  not required by the rule.   Labels must be legible, and 
prominently  displayed.   There are no specific requirements for size or color, or any  
specified text. 

With these requirements in mind, the compliance officer will be  looking for the 
following types of information to ensure that labeling  will be properly implemented in 
your facility: 

1.  Designation of person(s) responsible for ensuring labeling of in-plant 
containers; 

2.  Designation of person(s) responsible for ensuring labeling of any shipped 
containers; 

3.  Description of labeling system(s) used; 

4.  Description of written alternatives to labeling of in-plant containers (if used); 
and, 

5.  Procedures to review and update label information when necessary. 

Employers that are purchasing and using hazardous chemicals - rather than producing 
or distributing them - will primarily be concerned with ensuring that every purchased 
container is labeled.   If materials are transferred into other containers, the employer 
must ensure that these are labeled as well, unless they fall under the portable container 
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exemption (paragraph (f)(7) of this section).   In terms of labeling systems, you can 
simply choose to use the labels provided by your suppliers on the containers.   These 
will generally be verbal text labels, and do not usually include numerical rating systems 
or symbols that require special training. The most important thing to remember is that 
this is a continuing duty - all in-plant containers of hazardous chemicals must always be 
labeled. Therefore, it is important to designate someone to be responsible for ensuring 
that the labels are maintained as required on the containers in your facility, and that 
newly purchased materials are checked for labels prior to use. 

B.  "Material Safety Data Sheets" 

Chemical manufacturers and importers are required to obtain or develop a material 
safety data sheet for each hazardous chemical they produce or import.   Distributors 
are responsible for ensuring that their customers are provided a copy of these 
MSDSs.   Employers must have an MSDS for each hazardous chemical which they 
use.   Employers may rely on the information received from their suppliers.   The 
specific requirements for material safety data sheets are in paragraph (g) of this 
section.   There is no specified format for the MSDS under the rule, although there are 
specific information requirements.   OSHA has developed a non-mandatory format, 
OSHA Form 174, which may be used by chemical manufacturers and importers to 
comply with the rule.   The MSDS must be in English.   You are entitled to receive 
from your supplier a data sheet which includes all of the information required under the 
rule.   If you do not receive one automatically, you should request one.   If you receive 
one that is obviously inadequate, with, for example, blank spaces that are not 
completed, you should request an appropriately completed one.   If your request for a 
data sheet or for a corrected data sheet does not produce the information needed, you 
should contact your local OSHA Area Office for assistance in obtaining the MSDS. 

The role of MSDSs under the rule is to provide detailed information on each 
hazardous chemical, including its potential hazardous effects, its physical and chemical 
characteristics, and recommendations for appropriate protective measures.   This 
information should be useful to you as the employer responsible for designing 
protective programs, as well as to the workers.  If you are not familiar with material 
safety data sheets and with chemical terminology, you may need to learn to use them 
yourself.  A glossary of MSDS terms may be helpful in this regard.  Generally 
speaking, most employers using hazardous chemicals will primarily be concerned with 
MSDS information regarding hazardous effects and recommended protective 
measures.  Focus on the sections of the MSDS that are applicable to your situation. 

MSDSs must be readily accessible to employees when they are in their work areas 
during their workshifts.  This may be accomplished in many different ways.  You must 
decide what is appropriate for your particular workplace.  Some employers keep the 
MSDSs in a binder in a central location (e.g., in the pick-up truck on a construction 
site).  Others, particularly in workplaces with large numbers of chemicals, computerize 
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the information and provide access through terminals.  As long as employees can get 
the information when they need it, any approach may be used.  The employees must 
have access to the MSDSs themselves - simply having a system where the information 
can be read to them over the phone is only permitted under the mobile worksite 
provision, paragraph (g)(9) of this section, when employees must travel between 
workplaces during the shift.  In this situation, they have access to the MSDSs prior to 
leaving the primary worksite, and when they return, so the telephone system is simply 
an emergency arrangement. 

In order to ensure that you have a current MSDS for each chemical in the plant as 
required, and that employee access is provided, the compliance officers will be 
looking for the following types of information in your written program: 

1.  Designation of person(s) responsible for obtaining and maintaining the 
MSDSs; 

2.  How such sheets are to be maintained in the workplace (e.g., in notebooks in 
the work area(s) or in a computer with terminal access), and how employees can 
obtain access to them when they are in their work area during the work shift;   3.  
Procedures to follow when the MSDS is not received at the time of the first 
shipment; 

4.  For producers, procedures to update the MSDS when new and significant 
health information is found; and, 

5.  Description of alternatives to actual data sheets in the workplace, if used. 

For employers using hazardous chemicals, the most important aspect of the written 
program in terms of MSDSs is to ensure that someone is responsible for obtaining and 
maintaining the MSDSs for every hazardous chemical in the workplace.  The list of 
hazardous chemicals required to be maintained as part of the written program will 
serve as an inventory.  As new chemicals are purchased, the list should be updated.  
Many companies have found it convenient to include on their purchase orders the 
name and address of the person designated in their company to receive MSDSs. 

C.  "Employee Information and Training" 

Each employee who may be "exposed" to hazardous chemicals when working must be 
provided information and trained prior to initial assignment to work with a hazardous 
chemical, and whenever the hazard changes. 

"Exposure" or "exposed" under the rule means that "an employee is subjected to a 
hazardous chemical in the course of employment through any route of entry (inhalation, 
ingestion, skin contact or absorption, etc.) and includes potential (e.g., accidental or 
possible) exposure." See paragraph (h) of this section for specific requirements.  
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Information and training may be done either by individual chemical, or by categories of 
hazards (such as flammability or carcinogenicity).  If there are only a few chemicals in 
the workplace, then you may want to discuss each one individually.  Where there are 
large numbers of chemicals, or the chemicals change frequently, you will probably 
want to train generally based on the hazard categories (e.g., flammable liquids, 
corrosive materials, carcinogens).  Employees will have access to the substance-
specific information on the labels and MSDSs. 

Information and training is a critical part of the hazard communication program.  
Information regarding hazards and protective measures are provided to workers 
through written labels and material safety data sheets.  However, through effective 
information and training, workers will learn to read and understand such information, 
determine how it can be obtained and used in their own workplaces, and understand 
the risks of exposure to the chemicals in their workplaces as well as the ways to 
protect themselves.  A properly conducted training program will ensure 
comprehension and understanding.  It is not sufficient to either just read material to the 
workers, or simply hand them material to read.  You want to create a climate where 
workers feel free to ask questions.  This will help you to ensure that the information is 
understood.  You must always remember that the underlying purpose of the HCS is to 
reduce the incidence of chemical source illnesses and injuries.  This will be 
accomplished by modifying behavior through the provision of hazard information and 
information about protective measures.  If your program works, you and your 
workers will better understand the chemical hazards within the workplace. The 
procedures you establish regarding, for example, purchasing, storage, and handling of 
these chemicals will improve, and thereby reduce the risks posed to employees 
exposed to the chemical hazards involved.  Furthermore, your workers' 
comprehension will also be increased, and proper work practices will be followed in 
your workplace. 

If you are going to do the training yourself, you will have to understand the material 
and be prepared to motivate the workers to learn. This is not always an easy task, but 
the benefits are worth the effort. More information regarding appropriate training can 
be found in OSHA Publication No.  2254 which contains voluntary training guidelines 
prepared by OSHA's Training Institute.  A copy of this document is available from 
OSHA's Publications Office at (202) 219-4667. In reviewing your written program 
with regard to information and training, the following items need to be considered: 

1.  Designation of person(s) responsible for conducting training;    

2.  Format of the program to be used (audiovisuals, classroom instruction, etc.); 

3.  Elements of the training program (should be consistent with the elements in 
paragraph (h) of this section); and, 
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4.  Procedure to train new employees at the time of their initial assignment to 
work with a hazardous chemical, and to train employees  when a new hazard is 
introduced into the workplace. 

The written program should provide enough details about the employer's plans in this 
area to assess whether or not a good faith effort is being made to train employees.  
OSHA does not expect that every worker will be able to recite all of the information 
about each chemical in the workplace.  In general, the most important aspects of 
training under the HCS are to ensure that employees are aware that they are exposed 
to hazardous chemicals, that they know how to read and use labels and material safety 
data sheets, and that, as a consequence of learning this information, they are following 
the appropriate protective measures established by the employer.  OSHA compliance 
officers will be talking to employees to determine if they have received training, if they 
know they are exposed to hazardous chemicals, and if they know where to obtain 
substance-specific information on labels and MSDSs. 

The rule does not require employers to maintain records of employee training, but 
many employers choose to do so.  This may help you monitor your own program to 
ensure that all employees are appropriately trained. If you already have a training 
program, you may simply have to supplement it with whatever additional information is 
required under the HCS.  For example, construction employers that are already in 
compliance with the construction training standard (29 CFR 1926.21) will have little 
extra training to do. 

An employer can provide employees information and training through whatever means 
are found appropriate and protective.  Although there would always have to be some 
training on-site (such as informing employees of the location and availability of the 
written program and MSDSs), employee training may be satisfied in part by general 
training about the requirements of the HCS and about chemical hazards on the job 
which is provided by, for example, trade associations, unions, colleges, and 
professional schools.  In addition, previous training, education and experience of a 
worker may relieve the employer of some of the burdens of informing and training that 
worker.  Regardless of the method relied upon, however, the employer is always 
ultimately responsible for ensuring that employees are adequately trained.  If the 
compliance officer finds that the training is deficient, the employer will be cited for the 
deficiency regardless of who actually provided the training on behalf of the employer. 

D.  "Other Requirements" 

In addition to these specific items, compliance officers will also be asking the following 
questions in assessing the adequacy of the program: 

Does a list of the hazardous chemicals exist in each work area or at a central location? 
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Are methods the employer will use to inform employees of the hazards of non-routine 
tasks outlined? 

Are employees informed of the hazards associated with chemicals contained in 
unlabeled pipes in their work areas? 

On multi-employer worksites, has the employer provided other employers with 
information about labeling systems and precautionary measures where the other 
employers have employees exposed to the initial employer's chemicals? 

Is the written program made available to employees and their designated 
representatives? 

If your program adequately addresses the means of communicating information to 
employees in your workplace, and provides answers to the basic questions outlined 
above, it will be found to be in compliance with the rule. 

 

5.  "Checklist for Compliance" 

The following checklist will help to ensure you are in compliance with the rule: 

 

Obtained a copy of the rule.  

Read and understood the requirements.  

Assigned responsibility for tasks.  

Prepared an inventory of chemicals.  

Ensured containers are labeled.  

Obtained MSDS for each chemical.  

Prepared written program.  

Made MSDSs available to workers.  

Conducted training of workers.  

Established procedures to maintain 
current program. 
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Established procedures to evaluate 
effectiveness. 

 

 

6. "Further Assistance" 

If you have a question regarding compliance with the HCS, you should contact your local 
OSHA Area Office for assistance.  In addition, each OSHA Regional Office has a Hazard 
Communication Coordinator who can answer your questions.  Free consultation services 
are also available to assist employers, and information regarding these services can be 
obtained through the Area and Regional offices as well. 

The telephone number for the OSHA office closest to you should be listed in your local 
telephone directory.  If you are not able to obtain this information, you may contact 
OSHA's Office of Information and Consumer Affairs at (202) 219-8151 for further 
assistance in identifying the appropriate contacts. 

[52 FR 31877, Aug.  24, 1987; 52 FR 46080, Dec.  4, 1987; 53 FR 15035, Apr.  27, 
1988; 54 FR 6888, Feb.  15, 1989; 54 FR 24334, June 7, 1989; 59 FR 6170, Feb.  9, 
1994; 59 FR 17479, April 13, 1994; 59 FR 65947, Dec.  22, 1994; 61 FR 5507, Feb.  
13, 1996; 61 FR 9227, March 7, 1996]
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CODE OF FEDERAL REGULATIONS, TITLE 29, PART 1910.1450 

OCCUPATIONAL EXPOSURE TO HAZARDOUS CHEMICALS IN 

LABORATORIES. 

 

(a)  Scope and application.    

(1) This section shall apply to all employers engaged in the laboratory use of  hazardous 
chemicals as defined below. 

(2) Where this section applies, it shall supersede, for laboratories, the requirements of all 
other OSHA health standards in 29 CFR part 1910, subpart Z, except as follows: 

(i) For any OSHA health standard, only the requirement to limit employee exposure to 
the specific permissible exposure limit shall apply for laboratories, unless that particular 
standard states otherwise or unless the conditions of paragraph (a)(2)(iii) of this 
section apply. 

(ii) Prohibition of eye and skin contact where specified by any OSHA health standard 
shall be observed. 

(iii) Where the action level (or in the absence of an action level, the permissible 
exposure limit) is routinely exceeded for an OSHA regulated substance with exposure 
monitoring and medical surveillance requirements paragraphs (d) and (g)(1)(ii) of this 
section shall apply. 

(3) This section shall not apply to: 

(i) Uses of hazardous chemicals which do not meet the definition of laboratory use, 
and in such cases, the employer shall comply with the relevant standard in 29 CFR 
part 1910, subpart 2, even if such use occurs in a laboratory. 

(ii) Laboratory uses of hazardous chemicals which provide no potential for employee 
exposure.  Examples of such conditions might include: 

(A) Procedures using chemically-impregnated test media such as Dip-and-Read 
tests where a reagent strip is dipped into the specimen to be tested and the results 
are interpreted by comparing the color reaction to a color chart supplied by the 
manufacturer of the test strip; and 

(B) Commercially prepared kits such as those used in performing pregnancy tests 
in which all of the reagents needed to conduct the test are contained in the kit. 
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(b) Definitions - 

"Action level"  means a concentration designated in 29 CFR part 1910 for a specific 
substance, calculated as an eight (8)-hour time-weighted average, which initiates certain 
required activities such as exposure monitoring and medical surveillance. 

"Assistant Secretary" means the Assistant Secretary of Labor for Occupational Safety 
and Health, U.S.  Department of Labor, or designee. 

"Carcinogen" (see "select carcinogen"). 

"Chemical Hygiene Officer"  means an employee who is designated by the employer, and 
who is qualified by training or experience, to provide technical guidance in the development 
and implementation of the provisions of the Chemical Hygiene Plan.  This definition is not 
intended to place limitations on the position description or job classification that the 
designated individual shall hold within the employer's organizational structure. 

"Chemical Hygiene Plan" means a written program developed and implemented by the 
employer which sets forth procedures, equipment, personal protective equipment and work 
practices that (i) are capable of protecting employees from the health hazards presented by 
hazardous chemicals used in that particular workplace and (ii) meets the requirements of 
paragraph (e) of this section. 

"Combustible liquid" means any liquid having a flashpoint at or above 100 deg.  F (37.8 
deg.  C), but below 200 deg.  F (93.3 deg.  C), except any mixture having components 
with flashpoints of 200 deg.  F (93.3 deg.  C), or higher, the total volume of which make 
up 99 percent or more of the total volume of the mixture. 

"Compressed gas"  means: 

(i) A gas or mixture of gases having, in a container, an absolute pressure exceeding 40 
psi at 70 deg.  F (21.1 deg.  C); or 

(ii) A gas or mixture of gases having, in a container, an absolute pressure  exceeding 
104 psi at 130 deg.  F (54.4 deg C) regardless of the pressure at 70 deg.  F (21.1 
deg.  C); or 

(iii) A liquid having a vapor pressure exceeding 40 psi at 100 deg.  F (37.8 C) as 
determined by ASTM D-323-72. 

"Designated area" means an area which may be used for work with "select 
carcinogens," reproductive toxins or substances which have a high degree of acute 
toxicity.  A designated area may be the entire laboratory, such as a laboratory hood. 
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"Emergency" means any occurrence such as, but not limited to, equipment failure, rupture 
of containers or failure of control equipment which results in an uncontrolled release of a 
hazardous chemical into the workplace. 

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

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

"Flammable" means a chemical that falls into one of the following categories: 

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

(ii) "Gas, flammable" means: 

(A) A gas that, at ambient temperature and pressure, forms a flammable mixture 
with air at a concentration of 13 percent by volume or less; or 

(B) A gas that, at ambient temperature and pressure, forms a range of flammable 
mixtures with air wider than 12 percent by volume, regardless of the lower limit.  

(iii) "Liquid, flammable" means any liquid having a flashpoint below 100 deg F (37.8 
deg.  C), except any mixture having components with flashpoints of 100 deg.  C) or 
higher, the total of which make up 99 percent or more of the total volume of the 
mixture. 

(iv) "Solid, flammable" means a solid, other than a blasting agent or explosive as 
defined in 1910.109(a), that is liable to cause fire through friction, absorption of 
moisture, spontaneous chemical change, or retained heat from manufacturing or 
processing, or which can be ignited readily and when ignited burns so vigorously and 
persistently as to create a serious hazard.  A chemical shall be considered to be a 
flammable solid if, when tested by the method described in 16 CFR 1500.44, it ignites 
and burns with a self-sustained flame at a rate greater than one-tenth of an inch per 
second along its major axis. 

"Flashpoint" means the minimum temperature at which a liquid gives off a vapor in 
sufficient concentration to ignite when tested as follows: 

(i) Tagliabue Closed Tester (See American National Standard Method of Test for 
Flash Point by Tag Closed Tester, Z11.24 - 1979 (ASTM D 56-79)) - for liquids 
with a viscosity of less than 45 Saybolt Universal Seconds (SUS) at 100 deg.  F (37.8 
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deg.  C), that do not contain suspended solids and do not have a tendency to form a 
surface film under test; or 

(ii) Pensky-Martens Closed Tester (See American National Standard Method of Test 
for Flashpoint by Pensky-Martens Closed Tester, Z11.7 - 1979 (ASTM D 93-79)) - 
for liquids with a viscosity equal to or greater than 45 SUS at 100 deg.  F (37.8 deg.  
C ), or that contain suspended solids, or that have a tendency to form a surface film 
under test; or 

(iii) Setaflash Closed Tester (see American National Standard Method of test for 
Flash Point by Setaflash Closed Tester (ASTM D 3278-78)). 

Organic peroxides, which undergo autoaccelerating thermal decomposition, are 
excluded from any of the flashpoint determination methods specified above. 

"Hazardous chemical"  means a chemical for which there is statistically significant 
evidence based on at least one study conducted in accordance with established scientific 
principles that acute or chronic health effects may occur in exposed employees.  The term 
"health hazard" includes chemicals which are carcinogens, toxic or highly toxic agents, 
reproductive toxins, irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins, 
neurotoxins, agents which act on the hematopoietic systems, and agents which damage the 
lungs, skin, eyes, or mucous membranes. Appendices A and B of the Hazard 
Communication Standard (29 CFR 1910.1200) provide further guidance in defining the 
scope of health hazards and determining whether or not a chemical is to be considered 
hazardous for purposes of this standard. 

"Laboratory" means a facility where the "laboratory use of hazardous chemicals"  
occurs.  It is a workplace where relatively small quantities of hazardous chemicals are used 
on a 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-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. 
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"Laboratory use of hazardous chemicals"  means handling or use of such chemicals in 
which all of the following conditions are met: 

(i) Chemical manipulations are carried out on a "laboratory scale;"  

(ii) Multiple chemical procedures or chemicals are used; 

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

(iv) "Protective laboratory practices and equipment" are available and in common 
use to minimize the potential for employee exposure to hazardous chemicals. 

"Medical consultation" means a consultation which takes place between an employee 
and a licensed physician for the purpose of determining what medical examinations or 
procedures, if any, are appropriate in cases where a significant exposure to a hazardous 
chemical may have taken place. 

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

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

"Physical hazard" means a chemical for which there is scientifically valid evidence tat it is 
a combustible liquid, a compressed gas, explosive, flammable, an organic peroxide, an 
oxidizer pyrophoric, unstable (reactive) or water-reactive. 

"Protective laboratory practices and equipment" means those laboratory procedures, 
practices and equipment accepted by laboratory health and safety experts as effective, or 
that the employer can show to be effective, in minimizing the potential for employee 
exposure to hazardous chemicals. 

"Reproductive toxins"  means 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: 

(i) It is regulated by OSHA as a carcinogen; or 
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(ii) It is listed under the category, "known to be carcinogens," in the Annual Report 
on Carcinogens published by the National Toxicology Program (NTP)(latest edition); 
or 

(iii) It is listed under Group 1 ("carcinogenic to humans" ) by the International 
Agency for research on Cancer Monographs (IARC)(latest editions); or 

(iv) It is listed in either Group 2A or 2B by IARC or under the category, "reasonably 
anticipated to be carcinogens"  by NTP, and causes statistically significant tumor 
incidence in experimental animals in accordance with any of the following criteria: 

(A) After inhalation exposure of 6-7 hours per day, 5 days per week, for a 
significant portion of a lifetime to dosages of less than 10 mg/m(3); 

(B) After repeated skin application of less than 300 (mg/kg of body weight) per 
week; or 

(C) After oral dosages of less than 50 mg/kg of body weight per day. 

"Unstable (reactive)"  means a chemical which is the pure state, or as produced or 
transported, will vigorously polymerize, decompose, condense, or will become self-
reactive under conditions of shocks, pressure or temperature. 

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

(c) Permissible exposure limits.   

For laboratory uses of OSHA regulated substances, the employer shall assure that 
laboratory employees' exposures to such substances do not exceed the permissible 
exposure limits specified in 29 CFR part 1910, subpart Z. 

(d) Employee exposure determination   

(1) Initial monitoring.  The employer shall measure the employee's exposure to any 
substance regulated by a standard which requires monitoring if there is reason to believe 
that exposure levels for that substance routinely exceed the  action level (or in the absence 
of an action level, the PEL). 

(2) Periodic monitoring.  If the initial monitoring prescribed by paragraph (d)(1) of this 
section discloses employee exposure over the action level (or in the absence of an action 
level, the PEL), the employer shall immediately comply with the exposure monitoring 
provisions of the relevant standard. 



Supplement M 

M.7 

(3) Termination of monitoring.  Monitoring may be terminated in accordance with the 
relevant standard. 

(4) Employee notification of monitoring results.  The employer shall, within 15 working 
days after the receipt of any monitoring results, notify the employee of these results in 
writing either individually or by posting results in an appropriate location that is accessible 
to employees.  

(e) Chemical hygiene plan - General.   

(Appendix A of this section is non-mandatory but provides guidance to assist employers in 
the development of the Chemical Hygiene Plan).   

(1) Where hazardous chemicals as defined by this standard are used in the workplace, the 
employer shall develop and carry out the provisions of a written Chemical Hygiene Plan 
which is: 

(i) Capable of protecting employees from health hazards associated with hazardous 
chemicals in that laboratory and 

(ii) Capable of keeping exposures below the limits specified in paragraph (c) of this 
section. 

(2) The Chemical Hygiene Plan shall be readily available to employees, employee 
representatives and, upon request, to the Assistant Secretary. 

(3) The Chemical Hygiene Plan shall include each of the following elements and shall 
indicate specific measures that the employer will take to ensure laboratory employee 
protection; 

(i) Standard operating procedures relevant to safety and health considerations to be 
followed when laboratory work involves the use of hazardous chemicals; 

(ii) Criteria that the employer will use to determine and implement control measures to 
reduce employee exposure to hazardous chemicals including engineering controls, the 
use of personal protective equipment and hygiene practices; particular attention shall 
be given to the selection of control measures for chemicals that are known to be 
extremely hazardous; 

(iii) A requirement that fume hoods and other protective equipment are functioning 
properly and specific measures that shall be taken to ensure proper and adequate 
performance of such equipment; 

(iv) Provisions for employee information and training as prescribed in paragraph (f) of 
this section; 
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(v) The circumstances under which a particular laboratory operation, procedure or 
activity shall require prior approval from the employer or the employer's designee 
before implementation; 

(vi) Provisions for medical consultation and medical examinations in accordance with 
paragraph (g) of this section; 

(vii) Designation of personnel responsible for implementation of the Chemical Hygiene 
Plan including the assignment of a Chemical Hygiene Officer, and, if appropriate, 
establishment of a Chemical Hygiene Committee; and 

(viii) Provisions for additional employee protection for work with particularly 
hazardous substances.  These include "select carcinogens," reproductive toxins and 
substances which have a high degree of acute toxicity.  Specific consideration shall be 
given to the following provisions which shall be included where appropriate: 

(A) Establishment of a designated area; 

(B) Use of containment devices such as fume hoods or glove boxes; 

(C) Procedures for safe removal of contaminated waste; and 

(D) Decontamination procedures. 

(4) The employer shall review and evaluate the effectiveness of the Chemical Hygiene Plan 
at least annually and update it as necessary.  

(f) Employee information and training.   

(1) The employer shall provide employees with information and training to ensure that they 
are apprised of the hazards of chemicals present in their work area. 

(2) Such information shall be provided at the time of an employee's initial assignment to a 
work area where hazardous chemicals are present and prior to assignments involving new 
exposure situations.  The frequency of refresher information and training shall be 
determined by the employer. 

(3) Information.  Employees shall be informed of: 

(i) The contents of this standard and its appendices which shall be made available to 
employees; 

(ii) the location and availability of the employer's Chemical Hygiene Plan; 
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(iii) The permissible exposure limits for OSHA regulated substances or recommended 
exposure limits for other hazardous chemicals where there is no applicable OSHA 
standard; 

(iv) Signs and symptoms associated with exposures to hazardous chemicals used in 
the laboratory; and 

(v) The location and availability of known reference material on the hazards, safe 
handling, storage and disposal of hazardous chemicals found in the laboratory 
including, but not limited to, Material Safety Data Sheets received from the chemical 
supplier. 

(4) Training.   

(i) Employee training shall include: 

(A) Methods and observations that may be used to detect the presence or 
release of a hazardous chemical (such as monitoring conducted by the employer, 
continuous monitoring devices, visual appearance or odor of hazardous chemicals 
when being released, etc.); 

(B) The physical and health hazards of chemicals in the work area; and 

(C) The measures employees can take to protect themselves from these hazards, 
including specific procedures the employer has implemented to protect employees 
from exposure to hazardous chemicals, such as appropriate work practices, 
emergency procedures, and personal protective equipment to be used. 

(ii) The employee shall be trained on the applicable details of the employer's written 
Chemical Hygiene Plan. 

(g) Medical consultation and medical examinations. 

(1) The employer shall provide all employees who work with hazardous chemicals an 
opportunity to receive medical attention, including any  follow-up examinations which the 
examining physician determines  to be necessary, under the following circumstances: 

(i) Whenever an employee develops signs or symptoms associated with a hazardous 
chemical to which the employee may have been exposed in the laboratory, the 
employee shall be provided an opportunity to receive an appropriate medical 
examination. 

(ii) Where exposure monitoring reveals an exposure level routinely above the action 
level (or in the absence of an action level, the PEL) for an OSHA regulated substance 
for which there are exposure monitoring and medical surveillance requirements, 
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medical surveillance shall be established for the affected employee as prescribed by 
the particular standard. 

(iii) Whenever an event takes place in the work area such as a spill, leak, explosion or 
other occurrence resulting in the likelihood of a hazardous exposure, the affected 
employee shall be provided an opportunity for a medical consultation.  Such 
consultation shall be for the purpose of determining the need for a medical 
examination. 

(2) All medical examinations and consultations shall be performed by or under the direct 
supervision of a licensed physician and shall be provided without cost to the employee, 
without loss of pay and at a reasonable time and place. 

(3) Information provided to the physician.  The employer shall provide the following 
information to the physician: 

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

(ii) A description of the conditions under which the exposure occurred including 
quantitative exposure data, if available; and 

(iii) A description of the signs and symptoms of exposure that the employee is 
experiencing, if any. 

(4) Physician's written opinion.   

For examination or consultation required under this standard,  the employer shall 
obtain a written opinion from the examining  physician which shall include the 
following: 

(A) Any recommendation for further medical follow-up; 

(B) The results of the medical examination and any associated tests; 

(C) Any medical condition which may be revealed in the course of the 
examination which may place the employee at increased risk as a result of 
exposure to a hazardous workplace; and 

(D) A statement that the employee has been informed by the physician of the 
results of the consultation or medical examination and any medical condition that 
may require further examination or treatment. 

(ii) The written opinion shall not reveal specific findings of diagnoses unrelated to 
occupational exposure. 
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(h)  Hazard identification.   

(1) With respect to labels and material safety data sheets: 

(i) Employers shall ensure that labels on incoming containers of hazardous chemicals 
are not removed or defaced. 

(ii) Employers shall maintain any material safety data sheets that are received with 
incoming shipments of hazardous chemicals, and ensure that they are readily 
accessible to laboratory employees. 

(2) The following provisions shall apply to chemical substances developed in the 
laboratory: 

(i) If the composition of the chemical substance which is produced exclusively for the 
laboratory's use is known, the employer shall determine if it is a hazardous chemical as 
defined in paragraph (b) of this section.  If the chemical is determined to be hazardous, 
the employer shall provide appropriate training as required under paragraph (f) of this 
section. 

(ii) If the chemical produced is a byproduct whose composition is not known, the 
employer shall assume that the substance is hazardous and shall implement paragraph 
(e) of this section. 

(iii) If the chemical substance is produced for another user outside of the laboratory, 
the employer shall comply with the Hazard Communication Standard (29 CFR 
1910.120) including the requirements for preparation of material safety data sheets 
and labeling.  

(i) Use of respirators.   

Where the use of respirators is necessary to maintain exposure below permissible exposure 
limits, the employer shall provide, at no cost to the employee, the proper respiratory 
equipment. Respirators shall be selected and used in accordance with the requirements of 
29 CFR 1910.134. 

(j)  Recordkeeping.   

(1) The employer shall establish and maintain for each employee an accurate record of any 
measurements taken to monitor employee exposures and any medical consultation and 
examinations including tests or written opinions required by this standard. 

(2) The employer shall assure that such records are kept, transferred, and made available 
in accordance with 29 CFR 1910.1020. 
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(k)  Dates - 

(1) Effective date.  This section shall become effective May 1, 1990. 

(2)  Start-up dates.   

(i) Employers shall have developed and implemented a written Chemical Hygiene Plan 
no later than January 31, 1991. 

(ii) Paragraph (a)(2) of this section shall  not take effect until the employer has 
developed and implemented a written Chemical Hygiene Plan. 

(l) Appendices.  The information contained in the appendices is not intended, by itself, to 
create any additional obligations not otherwise imposed or to detract from any existing 
obligation. 

[61 FR 5507, Feb.  13, 1996]   
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APPENDIX A TO 1910.1450  

NATIONAL RESEARCH COUNCIL RECOMMENDATIONS CONCERNING 

CHEMICAL HYGIENE IN LABORATORIES (NON-MANDATORY) 
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As guidance for each employer's development of an appropriate laboratory Chemical 
Hygiene Plan, the following non-mandatory recommendations are provided.  They were 
extracted form "Prudent Practices" for Handling Hazardous Chemicals in Laboratories" 
(referred to below as "Prudent Practices"), which was published in 1981 by the National 
Research Council and is available from the National Academy Press, 2101 Constitution 
Ave., NW,.  Washington DC 20418. "Prudent Practices" is cited because of its wide 
distribution and acceptance and because of its preparation by members of the laboratory 
community through the sponsorship of the National Research Council. However, none of 
the recommendations given here will modify any requirements of the laboratory standard.  
This Appendix merely presents pertinent recommendations from  "Prudent Practices", 
organized into a form convenient for quick reference during operation of a laboratory 
facility and during development and application of a Chemical Hygiene Plan.  Users of this 
appendix should consult "Prudent Practices" for a more extended presentation and 
justification for each recommendation. "Prudent Practices" deal with both safety and 
chemical hazards while the laboratory standard is concerned primarily with chemical 
hazards. Therefore, only those recommendations directed primarily toward control of toxic 
exposures are cited in this appendix, with the term "chemical Hygiene" being substituted for 
the word "safety".  However, since conditions producing or threatening physical injury often 
pose toxic risks as well, page references concerning major categories of safety hazards in 
the laboratory are given in section F. The recommendations from "Prudent Practices" have 
been paraphrased, combined, or otherwise reorganized, and headings have been added.  
However, their sense has not been changed. 

Corresponding Sections of the Standard and this Appendix 

The following table is given for the convenience of those who are developing a Chemical 
Hygiene Plan which will satisfy the requirements of paragraph (e) of the standard.  It 
indicates those sections of this appendix which are most pertinent to each of the sections of 
paragraph (e) and related paragraphs. 

 

Paragraph and topic in Laboratory Standard 
Relevant 
appendix 
section 

(e)(3)(i) Standard operating procedures for handling toxic chemicals C, D, E. 

(e)(3)(ii) Criteria to be used for implementation of measures to reduce 
exposures. 

D. 

(e)(3)(iii) Fume hood performance C4b  

(e)(3)(iv) Employee information and training(including emergency procedures). D10, D9  
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(e)(3)(v) Requirements for prior approval of laboratory activities. E2b, E4b  

(e)(3)(vi) Medical consultation and medical examinations. D5, E4f  

(e)(3)(vii) Chemical hygiene responsibilities. B (e)(3)(viii)  

Special precautions for work with particularly hazardous substances. E2, E3, E4 

 

In this appendix, those recommendations directed primarily at administrators and 
supervisors are given in sections A-D.  Those recommendations of primary concern to 
employees who are actually handling laboratory chemicals are given in section E.   
(Reference to page numbers in "Prudent Practices" are given in parentheses.) 

A.  General Principles for Work with Laboratory Chemicals 

In addition to the more detailed recommendations listed below in sections B-E, "Prudent 
Practices" expresses certain general principles, including the following: 

1.  It is prudent to minimize all chemical exposures.   Because few laboratory 
chemicals are without hazards, general precautions for handling all laboratory 
chemicals should be adopted, rather than specific guidelines for particular chemicals 
(2,10).   Skin contact with chemicals should be avoided as a cardinal rule (198). 

2.  Avoid underestimation of risk.   Even for substances of no known significant 
hazard, exposure should be minimized; for work with substances which present 
special hazards, special precautions should be taken (10, 37, 38).   One should 
assume that any mixture will be more toxic than its most toxic component (30, 103) 
and that all substances of unknown toxicity are toxic (3, 34). 

3.  Provide adequate ventilation.   The best way to prevent exposure to airborne 
substances is to prevent their escape into the working atmosphere by use of hoods 
and other ventilation devices (32, 198). 

4.  Institute a chemical hygiene program.   A mandatory chemical hygiene program 
designed to minimize exposures is needed; it should be a regular, continuing effort, not 
merely a standby or short-term activity (6,11). Its recommendations should be 
followed in academic teaching laboratories as well as by full-time laboratory workers 
(13). 

5.  Observe the PELs, TLVs.   The Permissible Exposure Limits of OSHA and the 
Threshold Limit Values of the American Conference of Governmental Industrial 
Hygienists should not be exceeded (13). 
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B.  Chemical Hygiene Responsibilities 

Responsibility for chemical hygiene rests at all levels (6, 11, 21) including the: 

1.  Chief executive officer, who has ultimate responsibility for chemical hygiene within 
the institution and must, with other administrators, provide continuing support for 
institutional chemical hygiene (7, 11). 

2.  Supervisor of the department or other administrative unit, who is responsible for 
chemical hygiene in that unit (7). 

3.  chemical hygiene officer(s), whose appointment is essential (7) and who must: 

(a) Work with administrators and other employees to develop and implement 
appropriate chemical hygiene policies and practices (7); 

(b) Monitor procurement, use, and disposal of chemicals used in the lab (8); 

(c) See that appropriate audits are maintained (8); 

(d) Help project directors develop precautions and adequate facilities (10); 

(e) Know the current legal requirements concerning regulated substances (50); 
and 

(f) Seek ways to improve the chemical hygiene program (8, 11). 

4.  Laboratory supervisor, who has overall responsibility for chemical hygiene in the 
laboratory (21) including responsibility to: 

(a) Ensure that workers know and follow the chemical hygiene rules, that 
protective equipment is available and in working order, and that appropriate 
training has been provided (21, 22); 

(b) Provide regular, formal chemical hygiene and housekeeping inspections 
including routine inspections of emergency equipment (21, 171); 

(c) Know the current legal requirements concerning regulated substances (50, 
231); 

(d) Determine the required levels of protective apparel and equipment (156, 160, 
162); and 

(e) Ensure that facilities and training for use of any material being ordered are 
adequate (215). 
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5.  Project director or director of other specific operation, who has primary 
responsibility for chemical hygiene procedures for that operation (7). 

6.  Laboratory worker, who is responsible for: 

(a) Planning and conducting each operation in accordance with the institutional 
chemical hygiene procedures (7, 21, 22, 230); and 

(b) Developing good personal chemical hygiene habits (22). 

C.  The Laboratory Facility 

1.   Design.   The laboratory facility should have: 

(a) An appropriate general ventilation system (see C4 below) with air intakes and 
exhausts located so as to avoid intake of contaminated air (194); 

(b) Adequate, well-ventilated stockrooms/storerooms (218, 219). 

(c) Laboratory hoods and sinks (12, 162); 

(d) Other safety equipment including eyewash fountains and drench showers 
(162, 169); and 

(e) Arrangements for waste disposal (12, 240). 

2.   Maintenance.   Chemical-hygiene-related equipment (hoods, incinerator, etc.) 
should undergo continual appraisal and be modified if inadequate (11, 12). 

3.   Usage.   The work conducted (10) and its scale (12) must be appropriate to the 
physical facilities available and, especially, to the quality of ventilation (13). 

4.  Ventilation -  

(a) General laboratory ventilation.   This system should: Provide a source of air 
for breathing and for input to local ventilation devices (199); it should not be 
relied on for protection from toxic substances released into the laboratory (198); 
ensure that laboratory air is continually replaced, preventing increase of air 
concentrations of toxic substances during the working day (194); direct air flow 
into the laboratory from non-laboratory areas and out to the exterior of the 
building (194). 

(b) Hoods.   A laboratory hood with 2.5 linear feet of hood space per person 
should be provided for every 2 workers if they spend most of their time working 
with chemicals (199); each hood should have a continuous monitoring device to 
allow convenient confirmation of adequate hood performance before use (200, 
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209).   If this is not possible, work with substances of unknown toxicity should be 
avoided (13) or other types of local ventilation devices should be provided (199).   
See pp.  201-206 for a discussion of hood design, construction, and evaluation. 

(c) Other local ventilation devices.   Ventilated storage cabinets, canopy hoods, 
snorkels, etc.  should be provided as needed (199).   Each canopy hood and 
snorkel should have a separate exhaust duct (207). 

(d) Special ventilation areas.   Exhaust air from glove boxes and isolation rooms 
should be passed through scrubbers or other treatment before release into the 
regular exhaust system (208).   Cold rooms and warm rooms should have 
provisions for rapid escape and for escape in the event of electrical failure (209). 

(e) Modifications.   Any alteration of the ventilation system should be made only if 
thorough testing indicates that worker protection from airborne toxic substances 
will continue to be adequate (12, 193, 204). 

(f) Performance.   Rate: 4-12 room air changes/hour is normally adequate general 
ventilation if local exhaust systems such as hoods are used as the primary method 
of control (194). 

(g) Quality.   General air flow should not be turbulent and should be relatively 
uniform throughout the laboratory, with no high velocity or static areas (194, 
195); airflow into and within the hood should not be excessively turbulent (200); 
hood face velocity should be adequate (typically 60-100 lfm) (200, 204). 

(h) Evaluation.   Quality and quantity of ventilation should be evaluated on 
installation (202), regularly monitored (at least every 3 months) (6, 12, 14, 195), 
and reevaluated whenever a change in local ventilation devices is made (12, 195, 
207).   See pp 195-198 for methods of evaluation and for calculation of 
estimated airborne contaminant concentrations. 

D.  Components of the Chemical Hygiene Plan 

1.  Basic Rules and Procedures (Recommendations for these are given in section E, 
below) 

2.  Chemical Procurement, Distribution, and Storage 

(a) Procurement.   Before a substance is received, information on proper 
handling, storage, and disposal should be known to those who will be involved 
(215, 216).   No container should be accepted without an adequate identifying 
label (216).   Preferably, all substances should be received in a central location 
(216). 
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(b) Stockrooms/storerooms.   Toxic substances should be segregated in a well-
identified area with local exhaust ventilation (221).   Chemicals which are highly 
toxic (227) or other chemicals whose containers have been opened should be in 
unbreakable secondary containers (219).   Stored chemicals should be examined 
periodically (at least annually) for replacement, deterioration, and container 
integrity (218-19). Stockrooms/storerooms should not be used as preparation or 
repackaging areas, should be open during normal working hours, and should be 
controlled by one person (219). 

(c) Distribution.   When chemicals are hand carried, the container should be 
placed in an outside container or bucket.   Freight-only elevators should be used 
if possible (223). 

(d) Laboratory storage.   Amounts permitted should be as small as practical.   
Storage on bench tops and in hoods is inadvisable.   Exposure to heat or direct 
sunlight should be avoided.   Periodic inventories should be conducted, with 
unneeded items being discarded or returned to the storeroom/stockroom (225-6, 
229). 

3.  Environmental Monitoring 

Regular instrumental monitoring of airborne concentrations is not usually justified or 
practical in laboratories but may be appropriate when testing or redesigning hoods or 
other ventilation devices (12) or when a highly toxic substance is stored or used 
regularly (e.g., 3 times/week) (13). 

4.  Housekeeping, Maintenance, and Inspections 

(a) Cleaning.   Floors should be cleaned regularly (24). 

(b) Inspections.  Formal housekeeping and chemical hygiene inspections should 
be held at least quarterly (6, 21) for units which have frequent personnel changes 
and semiannually for others; informal inspections should be continual (21). 

(c) Maintenance.   Eye wash fountains should be inspected at intervals of not less 
than 3 months (6).   Respirators for routine use should be inspected periodically 
by the laboratory supervisor (169).   Other safety equipment should be inspected 
regularly.  (e.g., every 3-6 months) (6, 24, 171).   Procedures to prevent 
restarting of out-of-service equipment should be established (25). 

(d) Passageways.   Stairways and hallways should not be used as storage areas 
(24).   Access to exits, emergency equipment, and utility controls should never be 
blocked (24). 

5.  Medical Program 
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(a) Compliance with regulations.   Regular medical surveillance should be 
established to the extent required by regulations (12). 

(b) Routine surveillance.   Anyone whose work involves regular and frequent 
handling of toxicologically significant quantities of a chemical should consult a 
qualified physician to determine on an individual basis whether a regular schedule 
of medical surveillance is desirable (11, 50). 

(c) First aid.   Personnel trained in first aid should be available during working 
hours and an emergency room with medical personnel  should be nearby (173).   
See pp.  176-178 for description of some  emergency first aid procedures. 

6.  Protective Apparel and Equipment 

These should include for each laboratory: 

(a) Protective apparel compatible with the required degree of protection for 
substances being handled (158-161); 

(b) An easily accessible drench-type safety shower (162, 169); 

(c) An eyewash fountain (162) 

(d) A fire extinguisher (162-164); 

(e) Respiratory protection (164-9), fire alarm and telephone for emergency use 
(162) should be available nearby; and 

(f) Other items designated by the laboratory supervisor (156, 160). 

7.  Records 

(a) Accident records should be written and retained (174). 

(b) Chemical Hygiene Plan records should document that the facilities and 
precautions were compatible with current knowledge and regulations (7). 

(c) Inventory and usage records for high-risk substances should be kept as 
specified in sections E3e below. 

(d) Medical records should be retained by the institution in accordance with the 
requirements of state and federal regulations (12). 

8.  Signs and Labels 

Prominent signs and labels of the following types should be posted: 
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(a) Emergency telephone numbers of emergency personnel/facilities, supervisors, 
and laboratory workers (28); 

(b) Identity labels, showing contents of containers (including waste receptacles) 
and associated hazards (27, 48); 

(c) Location signs for safety showers, eyewash stations, other safety and first aid 
equipment, exits (27) and areas where food and beverage consumption and 
storage are permitted (24); and 

(d) Warnings at areas or equipment where special or unusual hazards exist (27). 

9.  Spills and Accidents 

(a) A written emergency plan should be established and communicated to all 
personnel; it should include procedures for ventilation failure (200), evacuation, 
medical care, reporting, and drills (172). 

(b) There should be an alarm system to alert people in all parts of the facility 
including isolation areas such as cold rooms (172). 

(c) A spill control policy should be developed and should include consideration of 
prevention, containment, cleanup, and reporting (175). 

(d) All accidents or near accidents should be carefully analyzed with the results 
distributed to all who might benefit (8, 28). 

10.  Information and Training Program 

(a) Aim: To assure that all individuals at risk are adequately informed about the 
work in the laboratory, its risks, and what to do if an accident occurs (5, 15). 

(b) Emergency and Personal Protection Training: Every laboratory worker should 
know the location and proper use of available protective apparel and equipment 
(154, 169). Some of the full-time personnel of the laboratory should be trained in 
the proper use of emergency equipment and procedures (6). Such training as well 
as first aid instruction should be available to (154) and encouraged for (176) 
everyone who might need it. 

(c) Receiving and stockroom/storeroom personnel should know about hazards, 
handling equipment, protective apparel, and relevant regulations (217). 

(d) Frequency of Training: The training and education program should be a 
regular, continuing activity - not simply an annual presentation (15). 
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(e) Literature/Consultation: Literature and consulting advice concerning chemical 
hygiene should be readily available to laboratory personnel, who should be 
encouraged to use these information resources (14). 

11.  Waste Disposal Program. 

(a) Aim: To assure that minimal harm to people, other organisms, and the 
environment will result from the disposal of waste laboratory chemicals (5). 

(b) Content (14, 232, 233, 240): The waste disposal program should specify 
how waste is to be collected, segregated, stored, and transported and include 
consideration of what materials can be incinerated.   Transport from the institution 
must be in accordance with DOT regulations (244). 

(c) Discarding Chemical Stocks: Unlabeled containers of chemicals and solutions 
should undergo prompt disposal; if partially used, they should not be opened (24, 
27). Before a worker's employment in the laboratory ends, chemicals for which 
that person was responsible should be discarded or returned to storage (226). 

(d) Frequency of Disposal: Waste should be removed from laboratories to a 
central waste storage area at least once per week and from the central waste 
storage area at regular intervals (14). 

(e) Method of Disposal: Incineration in an environmentally acceptable manner is 
the most practical disposal method for combustible laboratory waste (14, 238, 
241). Indiscriminate disposal by pouring waste chemicals down the drain (14, 
231, 242) or adding them to mixed refuse for landfill burial is unacceptable (14). 
Hoods should not be used as a means of disposal for volatile chemicals (40, 
200). Disposal by recycling (233, 243) or chemical decontamination (40, 230) 
should be used when possible. 

E.  Basic Rules and Procedures for Working with Chemicals 

The Chemical Hygiene Plan should require that laboratory workers know and follow its 
rules and procedures.   In addition to the procedures of the sub programs mentioned 
above, these should include the rules listed below. 

1.  General Rules 

The following should be used for essentially all laboratory work with chemicals: 

(a) Accidents and spills - Eye Contact: Promptly flush eyes with water for a 
prolonged period (15 minutes) and seek medical attention (33, 172). Ingestion: 
Encourage the victim to drink large amounts of water (178). Skin Contact: 
Promptly flush the affected area with water (33, 172, 178) and remove any 
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contaminated clothing (172, 178).   If symptoms persist after washing, seek 
medical attention (33). Clean-up.   Promptly clean up spills, using appropriate 
protective apparel and equipment and proper disposal (24, 33).   See pp.  233-
237 for specific clean-up recommendations. 

(b) Avoidance of "routine" exposure: Develop and encourage safe habits (23); 
avoid unnecessary exposure to chemicals by any route (23); Do not smell or taste 
chemicals (32).   Vent apparatus which may discharge toxic chemicals (vacuum 
pumps, distillation columns, etc.) into local exhaust devices (199). Inspect gloves 
(157) and test glove boxes (208) before use. Do not allow release of toxic 
substances in cold rooms and warm rooms, since these have contained 
recirculated atmospheres (209). 

(c) Choice of chemicals: Use only those chemicals for which the quality of the 
available ventilation system is appropriate (13). 

(d) Eating, smoking, etc.: Avoid eating, drinking, smoking, gum chewing, or 
application of cosmetics in areas where laboratory chemicals are present (22, 24, 
32, 40); wash hands before conducting these activities (23, 24). Avoid storage, 
handling, or consumption of food or beverages in storage areas, refrigerators, 
glassware or utensils which are also used for laboratory operations (23, 24, 226). 

(e) Equipment and glassware: Handle and store laboratory glassware with care to 
avoid damage; do not use damaged glassware (25).   Use extra care with Dewar 
flasks and other evacuated glass apparatus; shield or wrap them to contain 
chemicals and fragments should implosion occur (25).   Use equipment only for 
its designed purpose (23, 26). 

(f) Exiting: Wash areas of exposed skin well before leaving the laboratory (23). 

(g) Horseplay: Avoid practical jokes or other behavior which might confuse, 
startle or distract another worker (23). 

(h) Mouth suction: Do not use mouth suction for pipeting or starting a siphon (23, 
32). 

(i) Personal apparel: Confine long hair and loose clothing (23, 158). Wear shoes 
at all times in the laboratory but do not wear sandals, perforated shoes, or 
sneakers (158). 

(j) Personal housekeeping: 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 (24). 
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(k) Personal protection: Assure that appropriate eye protection (154-156) is 
worn by all persons, including visitors, where chemicals are stored or handled 
(22, 23, 33, 154). Wear appropriate gloves when the potential for contact with 
toxic materials exists (157); inspect the gloves before each use, wash them before 
removal, and replace them periodically (157).  (A table of resistance to chemicals 
of common glove materials is given p.  159). Use appropriate (164-168) 
respiratory equipment when air contaminant concentrations are not sufficiently 
restricted by engineering controls (164-5), inspecting the respirator before use 
(169). Use any other protective and emergency apparel and equipment as 
appropriate (22, 157-162). Avoid use of contact lenses in the laboratory unless 
necessary; if they are used, inform supervisor so special precautions can be taken 
(155). Remove laboratory coats immediately on significant contamination (161). 

(l) Planning: Seek information and advice about hazards (7), plan appropriate 
protective procedures, and plan positioning of equipment before beginning any 
new operation (22, 23). 

(m) Unattended operations: Leave lights on, place an appropriate sign on the 
door, and provide for containment of toxic substances in the event of failure of a 
utility service (such as cooling water) to an unattended operation (27, 128). 

(n) Use of hood: Use the hood for operations which might result in release of 
toxic chemical vapors or dust (198-9). As a rule of thumb, use a hood or other 
local ventilation device when working with any appreciably volatile substance with 
a TLV of less than 50 ppm (13). Confirm adequate hood performance before 
use; keep hood closed at all times except when adjustments within the hood are 
being made (200); keep materials stored in hoods to a minimum and do not allow 
them to block vents or air flow (200). Leave the hood "on" when it is not in active 
use if toxic substances are stored in it or if it is uncertain whether adequate 
general laboratory ventilation will be maintained when it is "off" (200). 

(o) Vigilance: Be alert to unsafe conditions and see that they are corrected when 
detected (22). 

(p) Waste disposal: Assure that the plan for each laboratory operation includes 
plans and training for waste disposal (230). Deposit chemical waste in 
appropriately labeled receptacles and follow all other waste disposal procedures 
of the Chemical Hygiene Plan (22, 24). Do not discharge to the sewer 
concentrated acids or bases (231); highly toxic, malodorous, or lachrymatory 
substances (231); or any substances which might interfere with the biological 
activity of waste water treatment plants, create fire or explosion hazards, cause 
structural damage or obstruct flow (242). 
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(q) Working alone: Avoid working alone in a building; do not work alone in a 
laboratory if the procedures being conducted are hazardous (28). 

2.  Working with Allergens and Embryotoxins 

(a) Allergens (examples: diazomethane, isocyanates, bichromates): Wear suitable 
gloves to prevent hand contact with allergens or substances of unknown allergenic 
activity (35). 

(b) Embryotoxins (34-5) (examples: organomercurials, lead compounds, 
formamide): If you are a woman of childbearing age, handle these substances only 
in a hood whose satisfactory performance has been confirmed, using appropriate 
protective apparel (especially gloves) to prevent skin contact. Review each use of 
these materials with the research supervisor and review continuing uses annually 
or whenever a procedural change is made. Store these substances, properly 
labeled, in an adequately ventilated area in an unbreakable secondary container. 
Notify supervisors of all incidents of exposure or spills; consult a qualified 
physician when appropriate. 

3.  Work with Chemicals of Moderate Chronic or High Acute Toxicity 

Examples: diisopropylfluorophosphate (41), hydrofluoric acid (43), hydrogen cyanide 
(45). Supplemental rules to be followed in addition to those mentioned above 
(Procedure B of "Prudent Practices", pp.  39-41): 

(a) Aim: To minimize exposure to these toxic substances by any route using all 
reasonable precautions (39). 

(b) Applicability: These precautions are appropriate for substances with moderate 
chronic or high acute toxicity used in significant quantities (39). 

(c) Location: Use and store these substances only in areas of restricted access 
with special warning signs (40, 229). Always use a hood (previously evaluated to 
confirm adequate performance with a face velocity of at least 60 linear feet per 
minute) (40) or other containment device for procedures which may result in the 
generation of aerosols or vapors containing the substance (39); trap released 
vapors to revent their discharge with the hood exhaust (40). 

(d) Personal protection: Always avoid skin contact by use of gloves and long 
sleeves (and other protective apparel as appropriate) (39).   Always wash hands 
and arms immediately after working with these materials (40). 

(e) Records: Maintain records of the amounts of these materials on hand, 
amounts used, and the names of the workers involved (40, 229). 
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(f) Prevention of spills and accidents: Be prepared for accidents and spills (41). 
Assure that at least 2 people are present at all times if a compound in use is highly 
toxic or of unknown toxicity (39). Store breakable containers of these substances 
in chemically resistant trays; also work and mount apparatus above such trays or 
cover work and storage surfaces with removable, absorbent, plastic backed 
paper (40). If a major spill occurs outside the hood, evacuate the area; assure 
that cleanup personnel wear suitable protective apparel and equipment (41). 

(g) Waste: Thoroughly decontaminate or incinerate contaminated clothing or 
shoes (41).   If possible, chemically decontaminate by chemical conversion (40). 
Store contaminated waste in closed, suitably labeled, impervious containers (for 
liquids, in glass or plastic bottles half-filled with vermiculite) (40). 

4.  Work with Chemicals of High Chronic Toxicity 

(Examples: dimethylmercury and nickel carbonyl (48), benzo-a-pyrene (51), N-
nitrosodiethylamine (54), other human carcinogens or substances with high 
carcinogenic potency in animals (38).) Further supplemental rules to be followed, in 
addition to all these 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) (47).  (Procedure A of "Prudent Practices" pp.  47-50). 

(a) Access: Conduct all transfers and work with these substances in a "controlled 
area": a restricted access hood, glove box, or portion of a lab, designated for use 
of highly toxic substances, for which all people with access are aware of the 
substances being used and necessary precautions (48). 

(b) Approvals: Prepare a plan for use and disposal of these materials and obtain 
the approval of the laboratory supervisor (48). 

(c) Non-contamination/Decontamination: Protect vacuum pumps against 
contamination by scrubbers or HEPA filters and vent them into the hood (49).  
Decontaminate vacuum pumps or other contaminated equipment, including 
glassware, in the hood before removing them from the controlled area (49, 50). 
Decontaminate the controlled area before normal work is resumed there (50). 

(d) Exiting: On leaving a controlled area, remove any protective apparel (placing 
it in an appropriate, labeled container) and thoroughly wash hands, forearms, 
face, and neck (49). 

Housekeeping: Use a wet mop or a vacuum cleaner equipped with a  HEPA filter 
instead of dry sweeping if the toxic substance was a dry powder  (50). 
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(f) Medical surveillance: If using toxicologically significant quantities of such a 
substance on a regular basis (e.g., 3 times per week), consult a qualified physician 
concerning desirability of regular medical surveillance (50). 

(g) Records: Keep accurate records of the amounts of these substances stored 
(229) and used, the dates of use, and names of users (48). 

(h) Signs and labels: Assure that the controlled area is conspicuously marked with 
warning and restricted access signs (49) and that all containers of these 
substances are appropriately labeled with identity and warning labels (48). 

(i) Spills: Assure that contingency plans, equipment, and materials to minimize 
exposures of people and property in case of accident are available (233-4). 

(j) Storage: Store containers of these chemicals only in a ventilated, limited access 
(48, 227, 229) area in appropriately labeled, unbreakable, chemically resistant, 
secondary containers (48, 229). 

(k) Glove boxes: For a negative pressure glove box, ventilation rate must be at 
least 2 volume changes/hour and pressure at least 0.5 inches of water (48).  For a 
positive pressure glove box, thoroughly check for leaks before each use (49).   In 
either case, trap the exit gases or filter them through a HEPA filter and then 
release them into the hood (49). 

(l) Waste: Use chemical decontamination whenever possible; ensure that 
containers of contaminated waste (including washings from contaminated flasks) 
are transferred from the controlled area in a secondary container under the 
supervision of authorized personnel (49, 50, 233). 

5.  Animal Work with Chemicals of High Chronic Toxicity 

(a) Access: For large scale studies, special facilities with restricted access are 
preferable (56). 

(b) Administration of the toxic substance: When possible, administer the 
substance by injection or gavage instead of in the diet.   If administration is in the 
diet, use a caging system under negative pressure or under laminar air flow 
directed toward HEPA filters (56). 

(c) Aerosol suppression: Devise procedures which minimize formation and 
dispersal of contaminated aerosols, including those from food, urine, and feces 
(e.g., use HEPA filtered vacuum equipment for cleaning, moisten contaminated 
bedding before removal from the cage, mix diets in closed containers in a hood) 
(55, 56). 
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(d) Personal protection: When working in the animal room, wear plastic or rubber 
gloves, fully buttoned laboratory coat or jumpsuit and, if needed because of 
incomplete suppression of aerosols, other apparel and equipment (shoe and head 
coverings, respirator) (56). 

(e) Waste disposal: Dispose of contaminated animal tissues and excreta by 
incineration if the available incinerator can convert the contaminant to non-toxic 
products (238); otherwise, package the waste appropriately for burial in an EPA-
approved site (239). 

F.  Safety Recommendations 

The above recommendations from "Prudent Practices" do not include those which are 
directed primarily toward prevention of physical injury rather than toxic exposure.   
However, failure of precautions against injury will often have the secondary effect of 
causing toxic exposures.   Therefore, we list below page references for recommendations 
concerning some of the major categories of safety hazards which also have implications for 
chemical hygiene: 

1.  Corrosive agents: (35-6) 

2.  Electrically powered laboratory apparatus: (179-92) 

3.  Fires, explosions: (26, 57-74, 162-64, 174-5, 219-20, 226-7) 

4.  Low temperature procedures: (26, 88) 

5.  Pressurized and vacuum operations (including use of compressed gas cylinders): 
(27, 75-101) 
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G.  Material Safety Data Sheets 

Material safety data sheets are presented in "Prudent Practices" for the chemicals listed 
below.   (Asterisks denote that comprehensive material safety data sheets are provided). 

 

* Acetyl peroxide (105) * Fluorine (95) 

* Acrolein (106) * Formaldehyde (130) 

* Acrylonitrile Ammonia (anhydrous)(91) * Hydrazine and salts (132) 

* Aniline (109) Hydrofluoric acid (43) 

* Benzene (110) Hydrogen bromide (98) 

* Benzo[a]pyrene (112) Hydrogen chloride (98) 

* Bis(chloromethyl) ether (113) * Hydrogen cyanide (133) 

Boron trichloride (91) * Hydrogen sulfide (135) 

Boron trifluoride (92) Mercury and compounds (52) 

Bromine (114) * Methanol (137) 

* Tert-butyl hydroperoxide (148) * Morpholine (138) 

* Carbon disulfide (116) * Nickel carbonyl (99) 

Carbon monoxide (92) * Nitrobenzene (139) 

* Carbon tetrachloride (118) Nitrogen dioxide (100) 

*Chlorine (119) N-nitrosodiethylamine (54) 

Chlorine trifluoride (94) * Peracetic acid (141) 

* Chloroform (121) * Phenol (142) 

Chloromethane (93) * Phosgene (143) 

* Diethyl ether (122) * Pyridine (144) 

Diisopropyl fluorophosphate (41) * Sodium azide (145) 

* Dimethylformamide (123) * Sodium cyanide (147) 

* Dimethyl sulfate (125) Sulfur dioxide (101) 

* Dioxane (126) * Trichloroethylene (149) 

* Ethylene dibromide (128) * Vinyl chloride (150) 
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APPENDIX B TO 1910.1450  

REFERENCES (NON-MANDATORY) 

The following references are provided to assist the employer in the development of a 
Chemical Hygiene Plan.   The materials listed below are offered as non-mandatory 
guidance.   References listed here do not imply specific endorsement of a book, opinion, 
technique, policy or a specific solution for a safety or health problem.   Other references 
not listed here may better meet the needs of a specific laboratory.   

(a) Materials for the development of the Chemical Hygiene Plan: 

1.  American Chemical Society, Safety in Academic Chemistry Laboratories, 4th 
edition, 1985. 

2.  Fawcett, H.H.  and W.S.  Wood, Safety and Accident Prevention in Chemical 
Operations, 2nd edition, Wiley-Interscience, New York, 1982. 

3.  Flury, Patricia A., Environmental Health and Safety in the Hospital Laboratory, 
Charles C.  Thomas Publisher, Springfield IL, 1978. 

4.  Green, Michael E.  and Turk, Amos, Safety in Working with Chemicals, 
Macmillan Publishing Co., NY, 1978. 

5.  Kaufman, James A., Laboratory Safety Guidelines, Dow Chemical Co., Box 
1713, Midland, MI 48640, 1977. 

6.  National Institutes of Health, NIH Guidelines for the Laboratory use of Chemical 
Carcinogens, NIH Pub.  No.  81-2385, GPO, Washington, DC 20402, 1981. 

7.  National Research Council, Prudent Practices for Disposal of Chemicals from 
Laboratories, National Academy Press, Washington, DC, 1983. 

8.  National Research Council, Prudent Practices for Handling Hazardous Chemicals 
in Laboratories, National Academy Press, Washington, DC, 1981. 

9.  Renfrew, Malcolm, Ed., Safety in the Chemical Laboratory, Vol.  IV, J. Chem.  
Ed., American Chemical Society, Easlon, PA, 1981. 

10.  Steere, Norman V., Ed., Safety in the Chemical Laboratory, J.  Chem. Ed.  
American Chemical Society, Easlon, PA, 18042, Vol.  I, 1967, Vol.  II, 1971, Vol.  
III, 1974. 

11.  Steere, Norman V., Handbook of Laboratory Safety, the Chemical Rubber 
Company Cleveland, OH, 1971. 
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12.  Young, Jay A., Ed., Improving Safety in the Chemical Laboratory, John Wiley & 
Sons, Inc.  New York, 1987. 

(b) Hazardous Substances Information: 

1.  American Conference of Governmental Industrial Hygienists, Threshold Limit 
Values for Chemical Substances and Physical Agents in the Workroom Environment 
with Intended Changes, 6500 Glenway Avenue, Bldg.  D-7, Cincinnati, OH 45211-
4438. 

2.  Annual Report on Carcinogens, National Toxicology Program U.S. Department of 
Health and Human Services, Public Health Service, U.S. Government Printing Office, 
Washington, DC, (latest edition). 

3.  Best Company, Best Safety Directory, Vols.  I and II, Oldwick, N.J., 1981. 

4.  Bretherick, L., Handbook of Reactive Chemical Hazards, 2nd edition, 
Butterworths, London, 1979. 

5.  Bretherick, L., Hazards in the Chemical Laboratory, 3rd edition, Royal Society of 
Chemistry, London, 1986. 

6.  Code of Federal Regulations, 29 CFR part 1910 subpart Z.  U.S.  Govt. Printing 
Office, Washington, DC 20402 (latest edition). 

7.  IARC Monographs on the Evaluation of the Carcinogenic Risk of chemicals to 
Man, World Health Organization Publications Center, 49 Sheridan Avenue, Albany, 
New York 12210 (latest editions). 

8.  NIOSH/OSHA Pocket Guide to Chemical Hazards.  NIOSH Pub.  No.  85-114, 
U.S.  Government Printing Office, Washington, DC, 1985 (or latest edition). 

9.  Occupational Health Guidelines, NIOSH/OSHA.  NIOSH Pub.  No.  81-123 
U.S.  Government Printing Office, Washington, DC, 1981. 

10.  Patty, F.A., Industrial Hygiene and Toxicology, John Wiley & Sons, Inc., New 
York, NY (Five Volumes). 

11.  Registry of Toxic Effects of Chemical Substances, U.S.  Department of Health 
and Human Services, Public Health Service, Centers for Disease Control, National 
Institute for Occupational Safety and Health, Revised Annually, for sale from 
Superintendent of documents US.  Govt.  Printing Office, Washington, DC 20402. 

12.  The Merck Index: An Encyclopedia of Chemicals and Drugs.  Merck and 
Company Inc.  Rahway, N.J., 1976 (or latest edition). 
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13.  Sax, N.I.  Dangerous Properties of Industrial Materials, 5th edition, Van 
Nostrand Reinhold, NY., 1979. 

14.  Sittig, Marshall, Handbook of Toxic and Hazardous Chemicals, Noyes 
Publications.  Park Ridge, NJ, 1981. 

(c) Information on Ventilation: 

1.  American Conference of Governmental Industrial Hygienists Industrial Ventilation 
(latest edition), 6500 Glenway Avenue, Bldg.  D-7, Cincinnati, Ohio 45211-4438. 

2.  American National Standards Institute, Inc.  American National Standards 
Fundamentals Governing the Design and Operation of Local Exhaust Systems ANSI 
Z 9.2-1979 American National Standards Institute, N.Y.  1979. 

3.  Imad, A.P.  and Watson, C.L.  Ventilation Index: An Easy Way to Decide about 
Hazardous Liquids, Professional Safety pp 15-18, April 1980. 

4.  National Fire Protection Association, Fire Protection for Laboratories Using 
Chemicals NFPA-45, 1982. Safety Standard for Laboratories in Health Related 
Institutions, NFPA, 56c, 1980. Fire Protection Guide on Hazardous Materials, 7th 
edition, 1978. National Fire Protection Association, Batterymarch Park, Quincy, MA 
02269. 

5.  Scientific Apparatus Makers Association (SAMA), Standard for Laboratory 
Fume Hoods, SAMA LF7-1980, 1101 16th Street, NW., Washington, DC 20036. 

(d) Information on Availability of Referenced Material: 

1.  American National Standards Institute (ANSI), 1430 Broadway, New York, NY 
10018. 

2.  American Society for Testing and Materials (ASTM), 1916 Race Street, 
Philadelphia, PA 19103.  

[55 FR 3327, Jan.  31, 1990; 57 FR 29204, July 1, 1992; 61 FR 5507, Feb.  13, 
1996] 
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EMERGENCY EYEWASH AND SHOWER EQUIPMENT 
Effective 12/2/1999 
Revised 10/26/2006 

 

INTRODUCTION 

PURPOSE: 
Many work areas at Duke University, especially laboratories, conduct operations where the eyes 
or body of employees or students may be exposed to injurious materials.  Duke University’s 
policy is to take every precaution to protect its employees against occupational injuries resulting 
from exposure to these materials.   

APPLICABILITY: 
This guideline is applicable to all work environments that use or have the potential for future use 
of chemicals which may cause skin or eye damage, infectious material, or when required by 
regulation.  

GENERAL REQUIREMENTS  
All emergency eyewash and shower equipment, including drench hoses, at any Duke facility 
shall conform to and be installed in accordance with the requirements listed in ANSI Z358.1 
(most recent revision), American National Standard for Emergency Eyewash and Shower 
Equipment.  This consensus standard can be obtained from the American National Standards 
Institute, 11 West 42nd Street, New York, New York, 10036. One exception to this standard is 
that we do not require the water to be tempered and allow the devices to be connected directly to 
the cold water supply. 
 
Devices must be installed in a location and configuration so that they are protected from 
contamination and do not present additional hazards during use.   

SPECIAL REQUIREMENTS FOR LABORATORIES  

DRENCH HOSES 
Drench hoses shall be installed in newly constructed laboratories as well as modified, 
upgraded, or renovated laboratories.  At a minimum, one drench hose shall be installed in 
each laboratory room having a sink.  When room areas are larger than 500 square feet, 
additional drench hoses should be added as recommended by OESO.  These drench hoses 
must flow at least 11.4 liters of water per minute (3.0 gallons/minute). 

EMERGENCY EYEWASH AND SHOWER EQUIPMENT 
Drench hoses will meet the requirements for most laboratories; however there may be some 
circumstances that require eyewashes and/or safety showers.  Typically these circumstances 
will involve the frequent use of large quantities of corrosive materials. When such equipment 
is necessary, they shall be installed in accessible locations that require no more than 10 
seconds to reach.  Preferably, these units should be located in hallways where they are 
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accessible to many laboratory employees, thus, reducing the number of eyewash and shower 
units to be installed. 

EACH OF THESE EYEWASH AND SHOWER UNITS SHALL BE IDENTIFIED WITH A HIGHLY VISIBLE 
SIGN.  THE AREA AROUND THE EYEWASH SHALL BE WELL-LIGHTED AND CLEAR FROM 
OBSTRUCTIONS.  

SPECIAL REQUIREMENTS FOR NON-LABORATORIES 
All mechanical areas in which water treatment chemicals are handled require the installation of a 
emergency drench device.  The recommended device is a dual headed drench hose that flows at 
least 11.4 liters per minute (3.0 gpm). 
 
There are many instances where non-laboratories require the installation of emergency drench 
hose, eyewash, and/or shower equipment.  Examples include where water treatment chemicals 
are mixed, areas where high level disinfection of medical devices is performed, and all areas in 
which corrosive materials are used. Based on project design review, OESO will make 
determinations as to whether or not a location requires such equipment and provide written 
recommendations.   

VOLUNTARY INSTALLATION OF EQUIPMENT 
 
In the case that departments wish to install emergency eyewash and shower equipment when not 
specifically required, such installations are permissible under the following guidelines: 
 

• The department must contact the appropriate safety officer to ensure suitability of the 
equipment and the planned location. 

• The department must adhere to all requirements under Inspection and Maintenance. 
 

INSPECTION AND MAINTENANCE 
 
All eyewashes, emergency showers, and drench hoses shall be inspected and maintained in 
accordance with manufacturer's instructions.  All equipment shall be on a routine maintenance 
schedule as follows: 
 

• Weekly Equipment should be actuated by personnel within work area to flush 
and verify proper operation. Note:  If drainage is not available, 
quarterly check must be done by the maintenance provider. 

• Quarterly 
(Required 
when 
drainage 
not 
available) 

Equipment shall be actuated by the maintenance provider to purge water 
lines and to verify proper operation.  This activity will be documented 
per standard practice of the responsible maintenance group. 
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• Annually  Equipment shall be inspected by either the user or the maintenance 
provider to assure conformance with ANSI Z358.1 requirements.  This 
activity will be documented per standard practice of the responsible 
group. 

 
Recommended  Procedure for Eyewash/Drench Hose Checks: 
 
Weekly Check: 
 

1. Ensure that the path to the eyewash/drench hose is not obstructed. 

2. Verify that nozzle caps are in place to prevent contamination and that the 
nozzles, nozzle caps, and bowl/sink are clean and sanitary. 

3. Place a catch pan or bucket under the unit if a plumbed drain is not available. 

4. Actuate valve to full open position.  Water must flow within 1 second. 

5. Verify that nozzle caps come off when the eyewash or drench hose is 
activated. 

6. Verify that water continues to flow until manually turned off and can be used 
without requiring the use of the operator’s hands.  

7. Look at the flow pattern.  It should provide a gentle non-injurious flow.  If a 
dual-stream eyewash, both streams should rise to equal height and converge 
with a pattern that will flush both eyes simultaneously. 

8. Continue to flush until water is clear. 

9. Report problems to your building maintenance provider. 

 
Annual Inspection/Flow Test (in addition to weekly check requirements) 

 
1. Ensure that fluid flow is not less than 1.5 liters per minute (0.4 gallons per 

minute) for eyewashes and 11.4 liters per minute (3.0 gallons per minute) for 
drench hoses.  This may be done with a flowmeter or by timing the flow into a 
suitable container. 

2. Inspect all components for corrosion or other damage. 

3. If unit is functioning correctly, document the annual check. 

4. Report problems to your building maintenance provider. 
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INTRODUCTION 

PURPOSE 

The Environmental Protection Agency (EPA) promulgated regulations under the 
Resource Conservation and Recovery Act (RCRA) of 1976, which established a “cradle-
to-grave” management system for hazardous chemical waste.  Duke University, as a 
Large Quantity Generator, is required to identify all hazardous wastes generated at its 
facilities and properly handle and dispose of these wastes in accordance with State and 
Federal laws. 

RESPONSIBILITIES 

Generators of hazardous chemical waste shall: 

• Register with the Occupational and Environmental Safety Office, Environmental 
Programs Division; 

• Read, understand, and comply with this policy; 

• Minimize the quantities of waste generated; 

• Comply with the procedures outlined in OESO practice EMP 1.3 Laboratory 
Chemical Waste Management Practices; and 

• Properly store waste materials in the designated area. 

Occupational and Environmental Safety Office, Environmental Program Division (OESO 
EP) will: 

• Collect waste from the laboratory and other areas; 

• Make hazardous waste determinations in accordance with RCRA guidelines; 

• Prepare wastes for shipment and disposal; 

• Provide assistance to generators as necessary; and 

• Coordinate the chemical waste minimization program. 

IDENTIFYING HAZARDOUS WASTES 

Proper determination of chemical waste is the critical first step in a waste management 
program.  Failure to identify regulated chemical waste could lead to environmental 

http://www.safety.duke.edu/EnvPrograms/docs/labwastemgtSOP.pdf
http://www.safety.duke.edu/EnvPrograms/docs/labwastemgtSOP.pdf


damage and civil penalties.  Identification and labeling of materials within a storage area 
is the first step to responsible waste disposal.   

PROCEDURES 

BECOMING A REGISTERED CHEMICAL WASTE GENERATOR 

Contact OESO Environmental Programs and request to be registered as a chemical waste 
generator. You will be asked for the principal investigator or supervisor, a contact person, 
phone number, department, mailing address, and the location where the waste will be 
stored for collection. 

You will receive an information packet via campus mail within a week.   Included will be 
an introductory letter containing your Generator Identification Number, a Waste Pickup 
Request Form, a copy of this document, a sheet of bar coded labels, a copy of the 
laboratory chemical waste management practice and waste accumulation labels  Please 
photocopy and save the Waste Pickup Request Form so that you may later use it as a 
template for future requests. 

CONTAINER MANAGEMENT 

Waste chemicals accumulated either during the operation of a process or otherwise 
accumulated in the laboratory must be placed into containers that are in good condition 
and compatible with the collected waste.  Each container should be clearly marked  with 
the words “Waste (name of chemical)” and labeled with the date waste is first placed into 
that container. All containers must be kept closed unless adding or removing waste.  
Missing, corroded, or broken lids or containers will not be accepted until waste is 
transferred to an appropriate container for disposal.   

NOTE: Biohazard bags are not an acceptable container for non-infectious 
chemical waste and will not be accepted for disposal. 

Areas where waste chemicals are accumulated must have secondary containment 
sufficient to collect incidental spills that might occur when adding waste to containers.   

FILLING OUT A WASTE PICKUP REQUEST FORM 

OESO Environmental Programs requires certain information before your chemical waste 
can be collected: 

GENERATOR ID:  

A unique eight character code that is specific to one site at Duke that identifies who 
you are, where you are, and how to contact you if questions arise.  The number is 
assigned to you by OESO EP. 



       CHEMICAL LOCATION: 

Note the room # where you have staged the chemicals awaiting OESO collection.  
OESO can only pickup materials which have bar codes (see waste ID# below) and 
have been submitted to OESO for collection.  Any other materials can not be picked 
up.     

WASTE ID#:  

A unique bar code number placed on both the pickup request form and the waste 
container  that tags and tracks the material from the point of generation to the point of 
ultimate disposal.  A sheet of paired bar code labels is provided for this purpose. 
Place one Waste ID# on the waste container, avoid obscuring the label, and place the 
matching Waste ID# on the pickup request form 

A container must contain only one type of waste.  A box containing three one-gallon 
bottles of Acetone waste can have one Waste Identification Number on the box (same 
type of waste).  The same box containing a one gallon bottle of chloroform, a one 
gallon bottle of formaldehyde, and a one gallon bottle of acetonitrile must have an 
individual Waste Identification Number on each bottle (different types of waste). 

CHEMICAL DESCRIPTION: 

A description of the waste using standard chemical nomenclature (chemical formulas 
and or structures are not acceptable).  For chemical mixtures include all components 
and their percentages, even water. This information will help OESO determine 
specific waste handling requirements.  If additional space is needed to describe the 
mixture, please attach an additional sheet.  Although it is not initially required, if you 
have access to and include a CAS number or Sigma-Aldrich catalog number on the 
pickup request sheet it will greatly expedite the processing time by our staff. 

CONTAINER SIZE: 

The volume or weight of the total waste container in any common units.  Please 
include container size in addition to actual chemical volume (i.e. 1 gallon - ¼ full). 

SURPLUS: 

Identify any unopened chemicals that can be placed in the Surplus Chemical 
Exchange Program by entering a Y in the ”SURPLUS” column. 

METHODS OF REQUESTING A PICKUP 

FAX  

The completed Waste Pickup Request Form can be faxed to OESO EP at (919) 684-
2422.  This is a fast and reliable way of submitting a request that also provides the 



generator with a copy of the request.  Be aware, however, our fax machine can be 
very busy.  It is very likely that your fax coversheet will get separated from your 
pickup requests; therefore,  it is a good idea to write your generator ID, a change in 
chemical location, contact information, or requests for additional bar code labels 
directly onto the chemical pickup request sheet.  

EMAIL 

For those choosing to use email it will be especially important for you to include the 
information from the pickup request form.  OESO EP needs your name, generator ID 
#, the chemicals you wish to be picked up with the associated bar code numbers for 
each, the container sizes and quantities, and a phone number where you can be 
reached.  This information can be sent to Environmental Programs at:  

Email: env.progs@mc.duke.edu

SPECIAL CASES 

LABORATORY CLOSE-OUTS 

All wastes and unwanted chemicals should be routinely purged from a chemical storage 
area.  This practice becomes more critical when a facility is scheduled for relocation or 
renovation.  All chemical users that are scheduled to move must consider waste chemical 
removal as part of their relocation plans and provide OESO with as much advanced 
notification as possible.  Since lab close-outs are beyond the scope of normal OESO 
operations, the use of an outside contractor may be used to complete the cleanout.  The 
associated contractor costs may be charged to the department for which the clean out was 
performed. 

REQUIREMENTS FOR CYLINDERS AND COMPRESSED GASES 

Users wishing to dispose of compressed gas cylinders should first contact the cylinder 
manufacturer or supplier and request they accept the unwanted materials as returned 
stock.  If the manufacturer will not accept a return, the gas may be submitted to OESO 
for chemical waste disposal.  As part of the cylinder disposal request, please include: the 
complete gas and percent composition contained within the cylinder, the approximate 
cylinder size, and whether the cylinder is full or empty.  Any dissolved or liquefied gas 
submitted for chemical waste disposal should be accompanied by temperature parameters  
(if appropriate) as well as any solvents contained in the cylinder.   

POTENTIALLY UNSTABLE SUBSTANCES 

A potentially unstable substance presents a threat to life and health if it is moved.  A few 
examples of potentially unstable substances are dry picric acid, dry perchlorates, 
elemental phosphorus, and old ethyl ether.  These items are initially packaged for safety, 
but sometime after use they may become unstable.   

mailto:env.progs@mc.duke.edu


Due to their potential hazard, these materials require additional inspection by OESO EP 
personnel and they may require additional preparation or treatment by trained reactives 
specialists.  

UNIDENTIFIABLE CHEMICAL WASTES 

Unidentifiable chemical wastes should be labeled as “Waste Unknown”, dated, and 
submitted to OESO EP for collection.  Unknown chemical wastes must be removed from 
the generator’s chemical waste storage area no later than 30 days after being designated 
as no longer needed.  

WASTE MINIMIZATION 

The first and most important function of a hazardous waste management program is to 
minimize the amount of wastes generated.  The effectiveness of this function represents a 
shared responsibility between the individual generators and OESO EP.  Our current 
opportunities to minimize the wastes being generated at Duke include: 

PRE-PURCHASE CONSIDERATIONS 

Too many of the chemicals shipped as waste from Duke are unused.  It is common for 
users to order quantities larger than what is needed to take advantage of large volume 
discounts.  However, disposal costs for these unused portions largely outweigh any 
savings gained through high volume purchases.  In addition, these excess chemicals 
present a safe storage challenge for the user as well as place an unnecessary burden 
on the hazardous waste system and the environment.  With these considerations, 
persons ordering chemicals should purchase only the amount of chemicals which are 
reasonably needed.  

INVENTORY CONTROL 

Chemical inventory control systems can prevent the purchase of new chemical 
containers when the chemicals already exist.  This reduces purchase time, purchase 
cost, and disposal cost.  Implementation of an inventory control system across an 
entire department has the potential to create even greater savings in time and money.  
Inventories should be regularly purged for proper chemical management.  Submit old 
or expired chemicals for disposal on a regular basis to avoid chemical stockpiles.  

VOLUME REDUCTION 

Chemical users should attempt to minimize the volume of waste produced by 
utilizing “micro” volume methods whenever possible.  By reducing the aqueous 
components in samples, the total amount of waste generated for disposal will be 
reduced.  Segregating wastes will also reduce the total volume of hazardous waste.  
Once a material is mixed with a hazardous waste the entire mixture becomes 
hazardous by definition.  Simple separation of hazardous and non-hazardous 



components will effectively reduce the amounts of hazardous waste requiring 
disposal. 

PROCESS CHANGE 

One of the best waste minimization strategies is to change the process that generates 
the waste.  This can result in lower costs and reduced hazards.  Such process changes 
may include: switching to non-hazardous chemicals, changing concentrations of 
highly hazardous chemicals, or switching to electronics whenever possible.  
Replacing mercury-containing equipment such as thermometers or barometers with 
electronic equipment is already a policy in the hospital. 

  
SURPLUS CHEMICAL EXCHANGE PROGRAM 

OESO EP manages a surplus chemicals exchange program.  This program collects 
unopened chemicals so that they may be redistributed elsewhere free of charge.  The 
surplus chemical exchange is located at 017 Medical Sciences Research Building 
(basement level near the loading dock).  A current inventory of chemicals is posted 
on the door of Room 017, or inquiries can be made by telephone to OESO EP or by 
searching the Internet at: 

 http://www.safety.duke.edu/ChemEx/chemex.asp

OFF-CAMPUS FACILITIES 

Due to Department of Transportation laws  pertaining to the transportation of materials 
on public road ways, OESO may transport waste containers only on Duke owned roads or 
on roads bordering Duke-owned property contiguous with the  Campus.  Therefore, off-
campus facilities will need to obtain their own individual EPA identification numbers, 
implement their own hazardous program and designate dedicated waste accumulation 
areas.   OESO will help schedule an EPA permitted contractor to remove waste from the 
off-campus facility at the next available opportunity.    

http://www.safety.duke.edu/ChemEx/chemex.asp
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RADIOACTIVE WASTE MANAGEMENT PROCEDURES 

FOR DUKE UNIVERSITY/MEDICAL CENTER 
 
 

The Environmental Programs Division of the Occupational and Environmental 
Safety Office manages the collection, decay, and disposal of radioactive waste for Duke 
Medical Center and University. Radioactive wastes are accumulated in laboratories  in 
waste containers provided by our office. Waste must be segregated by physical form and 
half life category within the physical form for collection. This document contains the 
specific criteria for radioactive waste segregation, packaging and disposal. Questions 
should be directed to the Environmental Programs Division at 684-2794. 
 

Segregation and Packaging of Radioactive Waste for Pickup 
 
 
A.  Segregation.   
 
 Two types of segregation are in place: a physical segregation of the types of waste 
and an isotope half-life segregation within some physical types.  The physical types 
segregated include:  dry solids, aqueous liquids, animal carcasses, scintillation vials, and 
mixed wastes.  There are three categories for segregating dry waste and aqueous liquid 
waste based on the half-life of the radioactive material.  These half-life categories are 
designated by color-coded barcode labels as follows:   
      
  Green:  half-life < 30 days, i.e. 32P, 33P, 131I, and 51Cr. 
  Yellow: half-life between 30 days and 60 days, i.e. 125I . 
  Blue:  half-life > 60 days, i.e. 35S 3H, 14C, 45Ca and 211At 
 
  
  
B.  Radioactive waste packaging. 
 
1.  Dry solids - Dry solids generally consist of paper, plastic, glass, metal (not lead), and 

other assorted laboratory wastes without significant liquid content. 
 
 All radioactive dry waste must be collected, segregated by half-life category, and 
sealed in plastic disposal bags (tear-resistant) provided by the laboratories.  Remove 
excess air in plastic bags before sealing to minimize volume.  Bags must be sealed with 
tape or twist-tie and then placed in a second bag and sealed to ensure contamination 
control. The secondary containment bags provide a means for collecting potentially 
contaminated rubber gloves used to close primary disposal bags. .[Sharps in containers 
are acceptable in dry waste barrels provided that they are placed in some sort of 



cut/puncture resistant container. Sharps containers are available at the stockrooms and 
are acceptable for waste disposal in dry waste and carcass barrels. Sharps include, but are 
not limited to, needles, razor blades, Pasteur pipettes, and broken glass. In addition to 
packaging, all waste packages must be labeled according to the procedures described 
under Disposal, tracking, and pick-up request (section C).      
 Laboratories using isotopes within one half-life category or with extra space to 
accommodate multiple barrels may consolidate waste by using a separate barrel for each 
half-life category and directly adding dry waste to the barrel without separately 
packaging first.  However, when the barrel is full, the plastic bag lining the barrel must 
be sealed and labeled according to the procedures described under Disposal, tracking, 
and pick-up request (section C).  
 
2.  Aqueous liquids - Aqueous liquids are solutions involving water as the only solvent. 
 
 Radioactive aqueous liquids must be collected in plastic containers (with size 
appropriate to the quantity generated) by half-life category and sealed with lids such that 
the liquids will not leak.  OESO provides one gallon plastic containers for liquid 
collection, but will allow laboratories to use other containers that meet approval with 
Radiation Safety and Environmental Programs offices.  The one gallon liquid waste 
containers can be filled to a level no higher than four inches below the mouth of the 
container and must remain in an upright position at all times.  Additionally, each 
collection container must be maintained in a catch basin capable of holding the total 
volume of liquid in case any leaking or if spills occur. Small amounts of liquids can be 
discarded in sealed tubes with dry waste as long as the volume of liquid does not exceed 
25 milliliters for the entire barrel. Note:  The use of clay absorbent is prohibited. 
 
3.  Animal carcasses 
  
 Radioactive animal carcasses and their associated bedding, excreta, tubes, sharps, 
etc. must be bagged and sealed in 3 mil plastic bags.  Waste packages should be labeled 
with a radioactive tag, a barcode label color-coded for the appropriate half-life category, 
and refrigerated. 
 
4.  Scintillation vials  
  
 Scintillation vials and in-vitro vials should be collected in containers provided by 
OESO.  Before vials are placed in a waste container they must be removed from the 
carton and have all the caps tightened. Scintillation vials do not have to be segregated by 
half life categories. Biological vials must be handled as carcass waste, due to their tissue 
content.  
 
5.  Mixed Waste  
 
 For the purposes of this policy, mixed wastes are those wastes that contain both 
radioisotopes and hazardous chemicals. Refer to the Chemical Waste Policy for Duke 
University/Medical Center for the definition of Hazardous Waste. Laboratory personnel 
must determine if the waste generated by an experiment would be classified as a mixed 



waste.  Examples of mixed waste include:  tritiated benzopyrene in ethyl acetate, 32P 
labeled GTP in chloroform, and 14C labeled acetic acid. 

There can be no generation of mixed wastes without the prior written 
approval of the Environmental Programs Division.  NOTE: This policy specifically 
excludes solvent based scintillation cocktail fluids used for scintillation counting. 
Written approval will typically be given for: 

 
• Solvents contaminated with radionuclides of the maximum concentrations listed 

below.  Any mixed solvent wastes submitted with higher concentrations will have 
the increased disposal costs charged directly to the researcher. 

Combined 3H and 14C not to exceed 0.05μCi/mL 
Total of all other isotopes not to exceed 0.002 μCi/mL. 
 

Acidic pH<2 or Basic pH >10 aqueous solutions of radiolabeled materials. 
 
Laboratories submitting mixed waste for disposal without prior written approval 
for the material will have to store the waste until the isotope decays below 
background, or pay the costs for disposal. 
 
6.  Lead Containers   
 
• Lead is an EPA regulated hazardous waste and cannot be discarded in the regular 

trash or with the radioactive waste.  However, it can be recycled...Lead containers 
(pigs) and shielding can be recycled through Environmental Programs. The 
laboratory must wipe test each pig to ensure that they are not contaminated with 
radioactivity. Pickup of lead pigs for recycling can be requested by calling the waste 
pickup recorder at 684-3210. 

 
7.  Other types of radioactive waste 
 
 Contact the Environmental Programs Division if you will be creating any 
radioactive waste that does not fit any of the above categories. 
 
 
C.  Disposal, tracking, and pick-up request. 
 
1.  Disposal and tracking. 
 

Each waste barrel submitted for disposal must be accompanied by a waste 
disposal sheet for documenting the half-life category, nuclide(s), activity, and the date 
each bag of waste was added to the barrel. There are different sheets for dry waste, liquid 
waste, and scintillation vials.  Please ensure that the sheet matches the physical form of 
the waste. Laboratories are responsible for keeping an original blank copy of these forms 
to make photocopies for new waste barrels.  
 Each bag of waste placed in the barrel must be packaged according to the 
specifications listed in Radioactive Waste Packaging. In addition, each bag must be 



labeled with the appropriate color-coded barcode label for its half-life category, with the 
matching label placed on the waste disposal form. Note:  Treat mixed isotopes as the 
longer-lived isotope, but document both isotopes and their activity on the disposal form. 

For consolidated wastes, all isotopes in the same half-life group, the bag lining 
the waste barrel is the collection bag.  The laboratory must seal this plastic bag with tape 
and attach one barcode label, color-coded for the appropriate half-life category, on the 
outside of the bag.  This barcode label should be readily visible to the technicians upon 
collection.  The matching barcode label must go on the waste collection sheet for that 
barrel. 
 If a laboratory has properly collected of all waste upon pick-up, OESO 
technicians will sign and retain the disposal form for each barrel that is removed.  
Laboratory personnel are responsible for providing a blank disposal form for all new 
barrels.   
 
 
 
 
2.  Standard Pickup requests 
 
  Laboratory personnel in each work area will be responsible for requesting pickups 
of their radioactive waste.  Requests are made by calling the radioactive waste pickup 
line at 684-3210.  Pick-ups will occur within one business day of a request (excluding 
weekends and Medical Center holidays); however, waste containers will not be removed 
if request forms lack the appropriate information or the waste is packaged incorrectly. 
The technicians will notify laboratory personnel of any problems with the waste or 
disposal forms when they occur.  If the laboratory has questions or needs to solve a waste 
related problem, they should call Environmental Programs staff at 684-2794. 
 
3.  Hot barrel pick-up requests. 
  
 Because of differences in shielding and handling requirements, Environmental 
Programs handles hot barrels differently than standard pickups.  Environmental Programs 
defines a hot barrel as any barrel that gives off greater than 2 mR/hr one meter from the 
unshielded barrel.   
 To have a hot barrel picked up, Environmental Programs must be notified 24 
hours in advance.  Call 684-2794 and ask for the radioactive waste manager. We will 
need to know the isotope, activity, waste type, and number of barrels. You will be given a 
2 hour time window during which the waste will be picked up the following workday. 
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HOT WORK PERMIT PROGRAM 
 
Hot Work is any construction or maintenance procedure which requires heat or open flame to 
complete.  This includes, but is not limited to: cutting, grinding, brazing, welding, soldering, 
thawing pipes, sweating pipes or applying roofing materials with torches. 
 
This policy applies to any Duke employee or any contractor who is performing new 
construction, repair, renovations and/or alterations that require hot work.  Outside contractors 
are of particular concern since they are not familiar with buildings or processes, and may not be 
supervised closely. 
 
Sparks, in the presence of flammable vapors, may cause immediate fires or explosions.  
Smoldering material hidden from sight can suddenly burst into flame long after work  has been 
completed and personnel have left the area.  Heat produced by hot work on one side of a wall 
can actually ignite combustible material on the other side.  Due to the high fire potential, most 
hot work will require a HOT WORK PERMIT. 
 

PROCEDURES 

HOT WORK SHOP 
 
Any work shop that does hot work as part of its normal duties will be inspected on an annual 
basis by the Fire Safety Division. The shop will then be given a “Hot Work Permit” for one 
year. 
 

HOT WORK SITES 
 
Supervisors, Project Managers, and Contractors will determine if  welding, cutting, soldering 
and heating must be done as part of the project or work order.  Then determine if the hot work 
can be performed outside the building, if so a permit is not required.  If  hot work is performed 
inside of a building then a hot work permit is required. Hot Work Permits will be requested at 
least 24 hours in advance of needed work. 
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HOT WORK PERMIT 
 

a.  Hot Work Permits will be issued by the Fire Safety Division, 

OR 

selected personnel from Engineering and Operations for any Medical Center or Hospital 
Buildings, 

OR 

selected personnel from FMD for any Campus Buildings. 

 
The Hot Work Permit Form may be obtained from Fire Safety Division and will be the 

only recognized form for use.  The yellow copy of the Hot Work Permit issued by 
FMD or E&O will be sent to the Fire Safety Division 24 hours prior to starting any 
hot work.  

 
b.  Hot Work Permits may be issued for a period of two weeks and may be renewed 

at the end of two weeks if needed.  
 
c.  Employees and contractors will comply with all requirements as outlined on the 

permit form and the Fire Safety Division will inspect each hot work site to ensure 
compliance. 

 
d.  Upon completion of hot work the original copy of the Hot Work Permit will be sent 

to Fire Safety Division. 
 

HOT WORK SAFE 
 
Any area of a building (other than a work shop) that is determined to be a “hot work safe area” 
will require an initial inspection by the Fire Safety Division to ensure that it meets all criteria.  
These “hot work safe areas” shall have no fuel loading or very low fuel loading, in addition to 
other requirements.  Examples of this type of area would be a non-occupied cement basement 
or crawl space under a building. 
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VOLUNTARY USE OF RESPIRATORY PROTECTION 
 

Updated 03/2005 
 

INTRODUCTION 

PURPOSE  
 
The respiratory protection program at Duke is intended to protect employees against 
recognized health hazards.  However, some employees may be irritated by the presence 
of non-hazardous air contaminants (such as pollen or animal dander).  When use of a 
respirator will help to alleviate irritation and when the respirator itself is judged to pose 
no additional risk to the wearer, Duke employees will be allowed to voluntarily use 
respirators for comfort reasons.  This supplement describes responsibilities and 
procedures for obtaining approval and medical clearance for voluntary respirator use. 
 

DEFINITIONS 
 
Definitions can be found in the Respiratory Protection Policy, Section II, Chapter2. 
 
 
RESPONSIBILITIES 
 
Departments with employees who desire to use respiratory protection for comfort reasons 
shall: 
 

• Notify the Occupational and Environmental Safety Office (OESO) with the names 
and Duke ID numbers of affected employees as well as the manufacturer and style of 
the proposed respirators. 

• Ensure that masks are not dirty or contaminated.  

• Ensure that use of respirators does not interfere with employees’ ability to work 
safely. 

• Provide information contained in Appendix A of this Supplement to all employees 
who voluntarily use respirators.  This information is also contained in the OESO 
brochure, “Voluntary Respirator Use at Duke”, and in the online course, “Respirator 
Training for Voluntary Users.” 

• Report any problems to the OESO.  



Supplement T 

T.2 

• Ensure that respirators are not used without the approval of the OESO. 

 
Employees who choose to use respiratory protection shall: 
 

• Obtain permission from their department and the OESO to use a respirator. 

• Read and understand the information contained in Appendix A of this Supplement. 
This information is also available in the OESO brochure, “Voluntary Respirator Use 
at Duke”, and in the online course, “Respirator Training for Voluntary Users.” 

• Inspect their respirators before each use, and clean them after each use. 

• Report any problems to their supervisor. 

 
The OESO shall: 
 

• Approve all voluntary respirator use to ensure that selected respirators will not pose 
an additional risk to employees. Only NIOSH approved respirators will be allowed. 

• Determine if medical clearance is necessary for voluntary respirator users based on 
the type of respirator selected.  

• Maintain records of all voluntary respirator use at Duke. 

• Conduct periodic reviews of departmental policies on respirator storage and use.  

 

Employee Occupational Health and Wellness shall conduct health screening of voluntary 
respirator wearers if the OESO determines that the selected respirator may cause physical 
stress to the wearer.   

 

PROCEDURES  

GENERAL 
In their jobs at Duke, some employees may perform tasks which cause respiratory 
discomfort but which do not pose a health risk.  In these cases, the OESO will not require 
that respiratory protection be worn, but individuals may request that their departments 
provide respirators or they may purchase their own respirators if this is approved by the 
OESO.  Individual employees who choose to use respiratory protection for comfort 
reasons (such as allergy prevention) must obtain permission from the OESO.  
Departments which provide comfort respirators for their employees must furnish to the 
OESO information about the types of respirators being used, the tasks being performed 
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while respirators are worn, and the names and Duke ID numbers of employees wearing 
the respirators.  
 

HEALTH EVALUATION 
 
The use of some respirators may impose an additional stress on the worker.  Voluntary 
use of respirators (except filtering facepiece respirators) requires medical clearance. 
Employees who voluntarily wear respirators (other than filtering facepieces) must fill out 
a  medical clearance questionnaire and send it to Employee Occupational Health and 
Wellness (EOHW).  EOHW will determine if the respirator poses a risk to the employee, 
and whether or not the employee is physically able to perform assigned tasks while 
wearing the respirator. 

RESPIRATOR SELECTION 
 
Comfort respirators will be approved only when they are appropriate for protection 
against the irritating substance and when they pose no health risk to the wearer.  The 
OESO will make alternate recommendations if the selected respirator is inappropriate for 
the proposed use. 

FIT TESTING 
 
Fit-testing is not required for voluntary respirator wearers.  However, individuals 
voluntarily wearing tight-fitting respirators may request that the OESO perform a fit test 
to ensure that the respirator achieves an effective mask-to-face seal. Fit-testing will be 
performed by OESO only if the selected respirator is compatible with OESO testing 
equipment.  
  

MAINTENANCE 
 
Each respirator user will have the responsibility for maintaining his/her own respirator.  
Parts should be replaced when needed. Respirators provided by departments for non-
routine, general use will be maintained by the supervisor or a competent designated 
person.  
 

INSPECTION 
 
All respirators will be inspected before and after each day's use by the respirator wearer.   
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CLEANING, DISINFECTION AND STORAGE 
 
Respirators will be cleaned and disinfected after each use according to procedures for 
specific respirators. Respirators will be stored away from any contamination in a clean, 
sanitary place, on a flat surface in a sealed container.  Respirators must not be exposed to 
extreme temperatures.  It is not acceptable to hang a respirator by its straps.  
 

REPAIR  
 
Respirators needing repair will be repaired by the competent designated person using 
approved replacement parts only.  When employees provide their own respirators, they 
must repair or replace them as needed.  Repairs must be made in a manner that maintains 
the respirator’s NIOSH approval. 
 
 

TRAINING  
 
Employees who choose to use respiratory protection must be familiar with the 
information contained in Appendix A to this Supplement, found on the following page.  
This information is also contained in the OESO brochure, “Voluntary Respirator Use at 
Duke”, and in the online course, “Respirator Training  for Voluntary Users”. 
 
 

 REFERENCES 
 
Code of Federal Regulations, Title 29, Part 1910.134 (OSHA), Respiratory Protection 
American National Standards Institute (ANSI) Z88.2, Practices for Respiratory 
Protection 
 



Supplement T 

T.5 

APPENDIX A: INFORMATION FOR EMPLOYEES USING 
RESPIRATORS VOLUNTARILY* 

 
Respirators are an effective method of protection against designated hazards when 
properly selected and worn. Respirator use is encouraged, even when exposures are 
below the exposure limit, to provide an additional level of comfort and protection for 
workers. However, if a respirator is used improperly or not kept clean, the respirator 
itself can become a hazard to the worker. Sometimes, workers may wear respirators to 
avoid exposures to hazards, even if the amount of hazardous substance does not exceed 
the limits set by OSHA standards. If your employer provides respirators for your 
voluntary use, or if you provide your own respirator, you need to take certain precautions 
to be sure that the respirator itself does not present a hazard.  
 
You should do the following:  
 
1. Read and heed all instructions provided by the manufacturer on use, maintenance, 
cleaning and care, and warnings regarding the respirators limitations.  
 
2. Choose respirators certified for use to protect against the contaminant of concern. 
NIOSH, the National Institute for Occupational Safety and Health of the U.S. Department 
of Health and Human Services, certifies respirators. A label or statement of certification 
should appear on the respirator or respirator packaging. It will tell you what the respirator 
is designed for and how much it will protect you.  
 
3. Do not wear your respirator into atmospheres containing contaminants for which your 
respirator is not designed to protect against. For example, a respirator designed to filter 
dust particles will not protect you against gases, vapors, or very small solid particles of 
fumes or smoke.  
 
4. Keep track of your respirator so that you do not mistakenly use someone else's 
respirator. 
 
 
 
 
 
 
 
 
 
 
* This information is taken from Appendix D to 29 CFR 1910.134, OSHA Respiratory 
Protection  
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DUKE HOSPITAL FIRE DRILL PROCEDURES: 
 

4/15/00 
 
Fire drills are required by regulatory agencies.  They are held, not only to comply with 
regulations, but also to ensure the protection of patients, visitors, and employees in the buildings.  
It is the employee’s responsibility to know what to do in the event of a fire.  The drills may be 
conducted at any time.  All facilities are subject to fire drills. 
 
The notification of a fire drill in Duke University Hospital buildings will be initiated by a 
representative of the OESO Fire Safety Division handing a note to an employee which states: 
 
 THIS IS A FIRE DRILL . 
 
 THERE IS A FIRE IN ROOM ________ . 
 
 CARRY OUT FIRE DRILL PROCEDURES . 
 
Upon this notification that employee must: 
 
I. Proceed to the specified location and assess the situation. 
 
II. Report the incident by activating a manual fire alarm pull station and have designated 

person(s) report the fire drill by dialing 911.  Report it as a “fire drill” and give the exact 
location as follows: 

 
?? Name of person calling and phone number 
?? Building and location 
?? Room number 
?? Floor 
?? Area 
?? Building Zone or Color Zone 

 
III. Notify other personnel working in the area so they can assist and then go to the designated 

location with a fire extinguisher. 
 
IV. Other employees shall assure patients that it is only a fire drill, ask them to remain in their 

rooms, and inform them that if they need assistance they should push the call button. 
 

?? Close doors and windows and return to the fire area to receive further emergency 
information for that location or to discuss fire evacuation procedures as they 
apply to your area. 

 
V. When the fire drill is over, an announcement, “May I have your attention please, drill 

(alarm numbers) – all clear,” will be repeated three times over the speaker system.  Doors 
may be reopened and conditions returned to normal. 

 
Note:  All Fire Drills will be critiqued by the OESO-Fire Safety Division Representative. 
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INTRODUCTION 

PURPOSE: 
 
This policy has been developed to promote safe work practices for all employees 
who prepare or administer hazardous drugs or clean up spills of these drugs. It is 
important to minimize occupational exposure to these drugs because of the risk of 
adverse health effects.   
 
This policy is based on the Occupational Safety and Health Administration's 
Technical Manual Section on Hazardous Drugs. Further information on specific 
drugs can be found on the Materials Safety Data Sheet, which can be obtained by calling 
the Pharmacy that supplied the drug or visiting the Pharmacy-sponsored 
Micromedex web page (micromedex.mc.duke.edu). 
 

DEFINITION: 
 
Hazardous Drug: Defined by the American Society of Health System Pharmacists as 
being a drug which displays one or more of the following characteristics: genotoxicity, 
carcinogenicity, teratogenicity or fertility impairment, or serious organ or other toxic 
manifestation at low doses in experimental animals or treated patients. Appendix A of 
this policy lists some common drugs that are considered hazardous by the above criteria. 
There is no standardized reference for this information nor is there complete consensus 
on all agents listed.  Additionally, all investigational drugs will be handled as hazardous 
drugs unless there is adequate information available about potential toxicity and exposure 
risks to patients and employees to exclude them. 
 

RESPONSIBILITIES: 
 

Departments with employees who handle hazardous drugs on a regular basis must: 

• Ensure that employees follow the procedures outlined in this policy. 

• Develop additional written procedures as appropriate and ensure that employees 
follow these procedures. 

• Comply with the Hazard Communication Policy (Section V, Chapter II), as it applies 
to hazardous drugs.  This means ensuring that hazardous drugs are labeled 
appropriately and that Materials Safety Data Sheets are available for all drugs in 
liquid, powdered, and gaseous form.  (Departments may use the Pharmacy-sponsored 
Micromedex web page (micromedex.mc.duke.edu) or contact the Pharmacy or 
manufacturer for MSDSs for hazardous drugs.) 

http://www.osha-slc.gov/dts/osta/otm/otm_vi/otm_vi_2.html
http://www.osha-slc.gov/dts/osta/otm/otm_vi/otm_vi_2.html
http://micromedex.mc.duke.edu/mdxcgi/mdxhtml.exe?&tmpl=hcssrch1.tm1&SCRNAME=hcssrch1&CTL=D:%5Cmdx%5Cmdxcgi%5Cmegat.sys
http://micromedex.mc.duke.edu/mdxcgi/mdxhtml.exe?&tmpl=hcssrch1.tm1&SCRNAME=hcssrch1&CTL=D:%5Cmdx%5Cmdxcgi%5Cmegat.sys
http://www.safety.duke.edu/SafetyManuals/University/V_2HazardCommunication.pdf
http://micromedex.mc.duke.edu/mdxcgi/mdxhtml.exe?&tmpl=hcssrch1.tm1&SCRNAME=hcssrch1&CTL=D:%5Cmdx%5Cmdxcgi%5Cmegat.sys
http://micromedex.mc.duke.edu/mdxcgi/mdxhtml.exe?&tmpl=hcssrch1.tm1&SCRNAME=hcssrch1&CTL=D:%5Cmdx%5Cmdxcgi%5Cmegat.sys
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• Develop a plan for cleaning up spills of hazardous drugs and provide spill kits to all 
areas where hazardous drugs are administered. (Hazardous drug spill kits are 
available through the Pharmacy and from various manufacturers).  Whenever 
possible, spills of LIQUID hazardous drugs will be handled by employees in the area 
of the spill.  

• Ensure that appropriate personal protective equipment is available to and worn by 
employees. 

• Ensure that tasks involving hazardous drugs in powdered form are performed in a 
controlled area inside a chemical fume hood or biological safety cabinet (vertical flow 
hood).  Such tasks would include reconstitution of powders or crushing of tablets.  
For hazardous drugs used in the healthcare setting, these tasks will be performed in 
the appropriate Pharmacy.  

Employees who handle hazardous drugs will: 

• Comply with the procedures outlined below and with department- or site-specific 
procedures related to handling hazardous drugs. 

• Report any exposures (skin or eye contact or inhalation of an aerosol or dust) to their 
supervisors and Employee Occupational Health and Wellness. 

• Report spills to Pharmacy Quality Improvement and, if patient or visitor exposure is 
involved, to Hospital Risk Management.  (This step is necessary only if Pharmacy 
dispensed the drug and if patient treatment is involved. It does not apply to research 
laboratories.) 

Employee Occupational Health and Wellness will provide medical care/consultation to 
employees who have been exposed to hazardous drugs (Reporting of Work-Related 
Injuries and Illnesses Policy, Section I, Chapter 3) or who have questions about 
Reproductive Health (Section I, Chapter 7). 

The Occupational and Environmental Safety Office (OESO) will  

• Respond to spills of hazardous drugs in areas where appropriate personal protective 
equipment is not available. 

• Respond to large spills that are beyond the capacity of employees in the vicinity of 
the spill.  

• Respond to all releases of hazardous gases. 

• Provide telephone advice/assistance to any employee who will be cleaning up any 
spill of hazardous drugs. 

• Provide hazardous waste pick up services for spills involving the following 7 drugs, 
which are regulated by the EPA:  

 

http://www.safety.duke.edu/SafetyManuals/University/I_3InjuriesandIllnesses.pdf
http://www.safety.duke.edu/SafetyManuals/University/I_3InjuriesandIllnesses.pdf
http://www.safety.duke.edu/SafetyManuals/University/I_7ReproductiveHealth.pdf
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CHLORAMBUCIL 
 CYCLOPHOSPHAMIDE 
 DAUNOMYCIN (DAUNORUBICIN)  
 MELPHALAN 

MITOMYCIN C 
STREPTOZOTOCIN 
URACIL MUSTARD 
Arsenic Trioxide 
Diethylstilbestrol 
 
 

The Pharmacy will  

• Provide access to Materials Safety Data Sheets for hazardous drugs that it distributes. 
These MSDSs are available by calling the pharmacy that distributed the drug or by 
visiting the Pharmacy-sponsored Micromedex web page (micromedex.mc.duke.edu). 

• Provide a warning on the label of hazardous drugs that it distributes, indicating that 
special handling precautions are necessary.  

• Ensure that hazardous drugs that will be used for patient treatment are handled in the 
Pharmacy during all processes involving drugs in powdered or granular form.  (Such 
processes would include reconstitution of powders and crushing of tablets.)  

Respiratory Therapy will ensure that gaseous or aerosolized hazardous drugs are safely 
contained during administration and will communicate necessary precautions to other 
healthcare providers. 

 

PROCEDURES: 

HANDLING OF LIQUID HAZARDOUS DRUGS: 
 
Equipment Needed: 
• Employees must wear powder-free surgical latex or disposable nitrile gloves (4 mil 

minimum thickness) in appropriate size.  Gloves are required during drug preparation, 
initial administration, changing of IV bags, and discontinuation of chemotherapy and 
other hazardous drugs.  If there is a potential for leaking or splashing, double gloves 
are recommended if they do not interfere with technique. 

• If there is a potential for splashing, employees must also wear a cuffed gown and a 
face shield or splash goggles.  The employee's department must provide these items. 

 
Work Practices: 
General: 

http://micromedex.mc.duke.edu/mdxcgi/mdxhtml.exe?&tmpl=hcssrch1.tm1&SCRNAME=hcssrch1&CTL=D:%5Cmdx%5Cmdxcgi%5Cmegat.sys
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• Employees must wash their hands before donning and after removing gloves. Gloves 
or clothing that become contaminated must be changed as soon as possible. 
Employees will be trained in proper methods to remove contaminated gloves and 
gowns. 

• IV tubing connection sites must be taped unless they have Luer-lock fittings. 

• If IV sets are primed at the administration site, they will be primed with compatible 
IV fluid before the IV bag is spiked. IV containers with venting tubes should not be 
used. Alternately, IV sets can be primed in a Biological Safety Cabinet (BSC) at the 
Pharmacy  

• Air will be expelled from syringes by the Pharmacy in their BSC. 

Administration 

• A plastic-backed absorbent pad will be placed under the tubing during IV push 
administration to catch any leakage. Sterile gauze will be placed around any push 
sites for absorbing leakage. 

• If syringes, IV bottles and bags, or pumps become contaminated with drug solution, 
they must be wiped clean with sterile gauze as soon as possible without interfering 
with the administration. 

• Infusion sets and pumps, which should have Luer-lock fittings, should be watched for 
signs of leakage during use. 

 

Disposal: 

• Used bottles, syringes, IV bags, and tubing will be placed in a BFI biohazard box (red 
bags). 

• Contaminated gloves and other disposable PPE will be placed in a BFI box. 
Protective goggles (if worn) will be cleaned with detergent and properly rinsed before 
reuse. 

• Gloves and other disposable PPE that is not contaminated may be placed in the trash. 

• Needles and syringes must not be crushed, clipped, or capped, but will be placed 
directly in the needle box.  

 

REPORTING INCIDENTS OR SPILLS INVOLVING HAZARDOUS DRUGS  
Incidents or spills involving hazardous drugs must be reported to the appropriate 
departments as indicated below. 
 
Patient, Visitor or Personnel Exposure: 
Overt contamination of gloves, clothing, skin or eyes will be treated as follows: 

a) Remove contaminated gloves or clothing (if applicable). 
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b) Wash the affected skin area with soap (not germicidal cleaner) and lukewarm 
water. (Hot water will open pores and increase skin absorption.) For eye 
exposure, immediately flush the affected eye with water or isotonic eyewash 
designated for that purpose for at least 15 minutes. 

c) For direct skin or eye contact, 

• Obtain medical attention as soon as possible. Employees should go to 
Employee Occupational Health and Wellness or the Emergency Room.   

• Fill out the appropriate incident report form and submit as appropriate.  
 Employees who are exposed must fill out the A-016 form for report of 

occupational injury or illness and send to Employee Health.  
 If patient injury occurs, notify Pharmacy Quality Improvement (pager 

970-2494) and Risk Management (pager 970-2404) immediately.   
 If a family member or visitor is exposed, notify Risk Management. 

• Inform the appropriate area manager. 
 
Other Incidents During Patient Treatment 
Whether there is an exposure or not, any incident involving a hazardous drug should be 
documented on a Medication Incident Report Form and submitted to Pharmacy Quality 
Improvement.  
 

SPILLS OF LIQUID HAZARDOUS DRUGS:  

• For information about the hazards of the spilled drug, contact the area pharmacy or 
use the Pharmacy-sponsored Micromedex web page (micromedex.mc.duke.edu). 

• Whenever possible, spills of LIQUID hazardous drugs will be handled by employees 
in the area of the spill. 

• Employees may call 911 to contact OESO for telephone advice or assistance cleaning 
up the spill. OESO will respond to large spills that are beyond the capacity of 
employees in the vicinity of the spill.  See note below. 

 
Equipment Needed: 
Chemotherapy/hazardous drug spill kit* (available from pharmacy IV room at 681-5398), 
including: 
  Tyvek gown or coveralls 
  Shoe covers 
  Splash goggles 
  Two pairs surgical latex or disposable nitrile gloves (minimum 4 mil  

thickness) (Thicker utility gloves may be substituted for one pair.) 
  Absorbent Pads 

http://micromedex.mc.duke.edu/mdxcgi/mdxhtml.exe?&tmpl=hcssrch1.tm1&SCRNAME=hcssrch1&CTL=D:%5Cmdx%5Cmdxcgi%5Cmegat.sys
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  Scoop with detachable scraper for collecting glass fragments 
  Two 5 gallon red biohazard waste disposal bags 
  One Ziploc bag for returning contaminated splash goggles to Pharmacy 
 
Procedure: 
1. Alert nearby persons about the spill. 

2. Deal with patient or personnel exposure as instructed above. 

3. Take necessary steps to prevent risk of further exposure to the patient. 

4. Obtain chemotherapy/hazardous drug spill kit. 

5. Put on safety goggles and double gloves.  If spill involves more than 5 mL or covers 
more than one square foot (or, for smaller spills, at the discretion of the person 
cleaning the spill), put on tyvek gown and shoe covers (or coveralls).  The sleeves 
should be tucked into the outer pair of gloves. 

6. Use detachable scraper to carefully “sweep” broken glass fragments or other sharps 
into the scoop. Place these sharps in a needle box.  

7. Use the absorbent pads to gently cover and then wipe up the spilled material. If 
additional absorbent material is needed, chux, paper towels, or other materials from 
the unit may be used. Place used absorbent material in one of the 5-gallon red 
biohazard bags from the spill kits.  

8. Clean the area thoroughly with water.  Put any paper towels or other disposable 
materials used in this step into any red biohazard bag.  .  .   

9. Additional decontamination of the spill area is not necessary; however, if 
housekeeping services are available, have someone clean the area using a detergent 
solution then rinse the area with clean water. 

10. If any bedding, patient gowns, towels, or other hospital laundry is contaminated, 
place it in a hospital laundry bag.  All hospital laundry is treated as contaminated. 

11. Other (personal) contaminated clothing should be placed in a sealed plastic bag.  If it 
is to be laundered, it should be prewashed at least twice before being combined with 
other laundry.  If it will be thrown away, it must be placed into a red biohazard bag. 

12. Remove the shoe covers (if used) and outer pair of gloves.  Place these into the open 
5-gallon red biohazard bag from the spill kit. 

13. Remove the safety goggles and place them in one of the ziploc bags.  These need to 
be returned to the pharmacy with the depleted spill kit, where they will be 
decontaminated and returned for reuse. 

14. Knot the biohazard bag, then place it inside the second 5-gallon biohazard bag.   

15. Remove the Tyvek gown (or coveralls) and inner gloves. Place these into the second 
biohazard bag. 

16. Place this second bag into any biohazard waste container UNLESS the spill involves 
one of the EPA-regulated chemotherapy materials named below or those substances 
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listed in Table 1 or 3 in “Procedures to Properly Manage Pharmaceutical Waste” 
which can be found at www.safety.duke.edu/EnvPrograms/default.asp.  In these 
cases, contact the Occupational and Environmental Safety Office (684-2794) during 
business hours* to arrange for disposal. 

CHLORAMBUCIL 

 CYCLOPHOSPHAMIDE 

 DAUNOMYCIN (DAUNORUBICIN) 

 MELPHALAN 

MITOMYCIN C 

STREPTOZOTOCIN 

URACIL MUSTARD 

Arsenic trioxide 

Diethylstilbestrol 
*After hours, a message should be left on voice mail at 684-2794.  This message should state 
the name of the spilled drug and the location (building and room number) where the waste 
can be picked up the next business day.  The container of spill waste should be labeled 
"(Name of Drug) Spill Waste: To be picked up by OESO, 684-2794." 

17. Wash hands thoroughly. 

18. Call the pharmacy IV room at 681-5398 to replace the chemotherapy/hazardous drug 
spill kit. Be sure to leave the used goggles with the kit so that they can be 
decontaminated and reused. 

 
Note: It is not necessary to report hazardous drug spills to the Occupational and 
Environmental Safety Office or Duke Police unless you need assistance or advice. If 
the spill is beyond the capacity of employees in the area or you have questions about 
cleaning up the spill safely, call 911.  Tell the dispatcher there is a hazardous drug spill 
and give a number where you or someone else in your work area can be reached.  Please 
make sure someone is available to answer the telephone and talk with the Spill Responder 
from the Occupational and Environmental Safety Office. 

 

HANDLING AND SPILLS OF POWDERED OR AEROSOLIZED HAZARDOUS DRUGS: 
 
Reconstitution and handling of powdered hazardous drugs will occur only in the 
pharmacy or in other areas approved by the Occupational and Environmental Safety 
Office.  These areas must follow the safety procedures outlined in Appendices B and C of 
this Supplement and the spill clean-up procedures in Appendix D.  
 
Tablets of hazardous drugs which may produce dust or potential exposure to the handler 
must be counted in the pharmacy in a Biological Safety Cabinet (BSC). (Capsules, i.e., 
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gel-caps or coated tablets, are unlikely to produce dust unless broken in handling.)  Any 
hazardous drug tablets that must be crushed prior to administration must be handled in 
the Pharmacy BSC. 
 
Aerosolized hazardous drugs, including Ribavirin and Pentamidine, require special 
handling.  Refer to Appendices E (Ribavirin) and F (Pentamidine) for specific procedures 
related to these drugs.  
 

TRAINING: 
Supervisors of employees who handle hazardous drugs must make their employees aware 
of the potential health effects of these drugs, as required by the OSHA Hazard 
Communication Standard.  The supervisor should refer to the Materials Safety Data Sheet 
for information about the hazards.  The supervisor must also communicate and enforce 
proper handling procedures, and must advise employees on how they are to handle 
emergencies, including personnel exposure and spills.   

 

REFERENCES 
• Hazard Communication Policy (Safety Manual Section V, Chapter 2) 

• Occupational Safety and Health Administration Technical Manual, Section VI: 
Chapter 2, "Controlling Occupational Exposure to Hazardous Drugs"  
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Appendix A: 
Some Common Drugs that are Considered Hazardous 

 
This Appendix is taken verbatim from Appendix VI:2-1 of the Occupational Safety 
and Health Administration's Technical Manual, Section VI: Chapter 2, "Controlling 
Occupational Exposure to Hazardous Drugs". 
 
Appendix VI:2-1 is not all-inclusive, should not be construed as complete, and represents 
an assessment of some, but not all, marketed drugs at a fixed point in time. Appendix 
VI:2-1 was developed through consultation with institutions that have assembled teams 
of pharmacists and other health care personnel to determine which drugs should be 
handled with caution. These teams reviewed product literature and drug information 
when considering each product.  
 
Sources for this appendix are the "Physicians Desk Reference," Section 10:00 in the 
American Hospital Formulary Service Drug Information, IARC publications (particularly 
Volume 50), the Johns Hopkins Hospital, and the National Institutes of Health, Clinical 
Center Nursing Department. No attempt to include investigational drugs was made, but 
they should be prudently handled as hazardous drugs until adequate information becomes 
available to exclude them.  
 
Any determination of the hazard status of a drug should be periodically reviewed and 
updated as new information becomes available. Importantly, new drugs should routinely 
undergo a hazard assessment.  
 
CHEMICAL/GENERIC NAME SOURCE* 
   Altretamine    C 
   Aminoglutethimide   A 
   Azathioprine    ACE 
   L-Asparaginase   ABC 
   Bleomycin    ABC 
   Busulfan    ABC 
   Carboplatin    ABC 
   Carmustine    ABC 
   Chlorambucil    ABCE 
   Chloramphenicol   E 
   Chlorotrianisene   B 
   Chlorozotocin    E 
   Cyclosporin    E 
   Cisplatin    ABCE 
   Cyclophosphamide   ABCE 
   Cytarabine     ABC 
   Dacarbazine    ABC 
   Dactinomycin    ABC 
   Daunorubicin    ABC 
   Diethylstilbestrol   BE 
   Doxorubicin    ABCE 
   Estradiol    B 

http://www.osha-slc.gov/dts/osta/otm/otm_vi/otm_vi_2.html
http://www.osha-slc.gov/dts/osta/otm/otm_vi/otm_vi_2.html
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   Estramustine    AB 
   Ethinyl estradiol   B 
   Etoposide    ABC 
   Floxuridine    AC 
   Fluorouracil    ABC 
   Flutamide    BC 
   Ganciclovir    AD 
   Hydroxyurea    ABC 
   Idarubicin    AC 
   Ifosfamide    ABC 
   Interferon-A    BC 
   Isotretinoin    D 
   Leuprolide    BC 
   Levamisole    C 
   Lomustine    ABCD 
   Mechlorethamine   BC 
   Medroxyprogesterone   B 
   Megestrol    BC 
   Melphalan    ABCE 
   Mercaptopurine   ABC 
   Methotrexate    ABC 
   Mitomycin    ABC 
   Mitotane    ABC 
   Mitoxantrone    ABC 
   Nafarelin    C 
   Pipobroman    C 
   Plicamycin    BC 
   Procarbazine    ABCE 
   Ribavirin    D 
   Streptozocin    AC 
   Tamoxifen    BC 
   Testolactone    BC 
   Thioguanine    ABC 
   Thiotepa    ABC 
   Uracil mustard   ACE 
   Vidarabine    D 
   Vinblastine    ABC 
   Vincristine    ABC 
   Zidovudine    D 
 
 *  Sources  
 A: The National Institutes of Health, Clinical Center Nursing Department 
 B: Antineoplastic drugs in the Physicians' Desk Reference 
 C: American Hospital Formulary, Antineoplastics 
 D: Johns Hopkins Hospital 
 E:  International Agency for Research on Cancer 
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Appendix B: 
Safe Handling Procedures for Preparing Hazardous Drugs 

 
Employees preparing cytotoxic or other hazardous drugs must adhere to the 
following safety practices. If further information is needed about the hazards of 
specific drugs, employees should consult the Materials Safety Data Sheet, available 
from the Pharmacy or through the Pharmacy-sponsored Micromedex website 
(micromedex.mc.duke.edu). 
 
Personal Protective Equipment: 

• Powder free surgical latex or disposable nitrile gloves (minimum thickness of 4 mils) 
must be worn.   

 A double layer of gloves will resist permeation considerably longer than a 
single layer.  Double gloves should be used if the second pair does not 
interfere with technique. 

 Gloves must be changed as soon as possible if they are contaminated, torn or 
punctured.  Otherwise they can be worn until the employee leaves the 
preparation area, at which time they will be thrown away (in the BFI box), and 
replaced with new gloves when the employee returns. 

 Employees will wash their hands before putting on gloves and again after 
removing them. 

• A protective disposable gown made of lint-free low-permeability fabric (such as 
Tyvek) with a closed front, long sleeves, and elastic or knit-closed cuffs must be 
worn, with the cuffs tucked under the outer pair of gloves.  The gown will be changed 
as soon as possible if torn or visibly contaminated.  If gowns are to be re-used, they 
must be stored in a manner that does not permit potential contact between outer and 
inner surfaces.  

• Once gowns and gloves have been used in preparation, they must not be worn outside 
the preparation area.  

• All used gowns, gloves and disposable materials used in preparation will be disposed 
of by placing them in red BFI boxes. 

• As long as work is performed inside a Biological Safety Cabinet (BSC) with the sash 
at the appropriate height, the BSC will provide essential eye, face, and respiratory 
protection. Work must never be performed outside a BSC. 

  

Preparation Area: 

• Hazardous drugs will be prepared only in restricted, designated areas. (The Pharmacy 
will prepare all hazardous drugs that will be administered to patients.) 

• Signs restricting the access of unauthorized personnel are to be prominently 
displayed.  

http://micromedex.mc.duke.edu/mdxcgi/mdxhtml.exe?&tmpl=hcssrch1.tm1&SCRNAME=hcssrch1&CTL=D:%5Cmdx%5Cmdxcgi%5Cmegat.sys
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• Eating, drinking, smoking, chewing gum, applying cosmetics, and storing food in the 
preparation area are prohibited. 

• Chemotherapy/Hazardous Drug Spill Clean-up Procedures for the Pharmacy must be 
posted or kept in a location accessible to all staff. 

• An eyewash facility should be available in the area. 
 
 
Work Equipment: 
• Cytotoxic drugs will only be reconstituted in Class II or III Biological Safety 

Cabinets (BSCs, also known as Vertical Flow Hoods) designated for that purpose. 
Each BSC will be equipped with a continuous monitoring device to allow 
confirmation of adequate air flow and cabinet performance. The exhaust fan or 
blower on the vertical airflow hood will remain on at all times, except when the hood 
is being mechanically repaired or moved. If the blower is turned off, the hood should 
be decontaminated before reuse. (See Appendix C.) The cabinet needs to be in an area 
with minimal air turbulence; this will reduce leakage to the environment. 

• The preparation area inside the BSC must be covered with a disposable plastic-
backed paper liner, which must be changed after preparation is completed for the day, 
or after a shift, whichever comes first. This liner will be changed immediately if there 
is a spill. 

• Syringes and IV sets with Luer-lock fittings will always be used, and syringes must 
always be large enough so that they need never be more than three-quarters full. 

• A covered sharps container will be available in the BSC. 

• A BFI box will be available nearby for disposal of used containers, gloves, gowns, 
paper liners, and other contaminated material. 

• Reusable materials should be wiped down with damp gauze or other absorbent 
material, until visible drug residue has been removed.  The absorbent should then be 
placed in the nearest BFI box.  The reusable materials should be cleaned in a 
designated sink with mild detergent and water, then rinsed thoroughly with clean 
water for reuse.    

• The cabinet will be cleaned daily with 70 percent alcohol. 

• The cabinet will be decontaminated weekly, whenever spills occur, or when the 
cabinet requires service or certification.  The decontamination is performed according 
to the procedure outlined in Appendix C.  

• BSCs must be certified by a qualified technician every 6 months or any time the 
cabinet is moved. 

 

Work Practices in Preparation: 

• All PPE must be donned before work is started in the BSC.  
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• All necessary items will be placed within the BSC before work is begun, and all 
extraneous items will be kept out of the work area in order to avoid contamination. 

• Because of the pattern of airflow in Biological Safety Cabinets, the following special 
precautions are necessary. 

 Manipulations should not be performed close to the work surface.  

 Unsterilized items, including liners and hands, must be kept downstream from 
the working area. 

 Entry and exit of the cabinet should be perpendicular to the front.  

 Rapid lateral hand movements should be avoided.  

 Additional information can be found in the National Sanitation Foundation 
Standard 49 for Class II (Laminar Flow) Biohazard Cabinetry. 

• Proper aseptic techniques are essential for worker protection, as well as patient safety. 

• Labeling 

 In addition to standard pharmacy labeling practices, all syringes, IV bags and 
bottles containing hazardous drugs should be labeled with a distinctive 
warning label such as 

“SPECIAL HANDLING/DISPOSAL PRECAUTIONS”. 

 All liquid and powdered drugs that pose a health hazard are covered under the 
Occupational Safety and Health Administration’s Hazard Communication 
Standard. Their labels must therefore include the identity of the drug, name 
and address of the manufacturer, and warnings about hazards associated with 
the drug.  

•  Needles 

 Syringe and needle fittings should be of the Luer-lock variety.  

 The use of large-bore needles, #18 or #20, will ensure that high-pressure 
syringing of the solutions is avoided. However, large-bore needles may be 
more likely to drip. Multiuse dispensing pins or filter needles are 
recommended to avoid these problems. 

 Drug administration sets will be attached and primed within the hood, before 
the drug is added to the fluid, to prevent having to prime the set in a less well-
controlled environment, and to ensure that any fluid that escapes during 
priming contains no drug.  

 All syringes and needles used in the course of preparation will be placed in the 
needle box for disposal without being crushed, clipped or capped.  

• Vials 

 Extremes of positive and negative pressure in medication vials must be 
avoided, e.g., attempting to withdraw 10 cc of fluid from a 10-cc vial or 
placing 10 cc of a fluid into an air-filled 10-cc vial.  
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 Medication vials must not be vented unless a BSC is used as the work area or 
unless a venting device is available to eliminate pressure. Venting devices 
such as filter needles or chemotherapy dispensing pins (with membrane filters 
at the vent) permit outside air to replace the withdrawn liquid. Proper worker 
education is essential before using these devices. 

 Although venting devices are recommended, another technique is to add 
diluent slowly to the vial by alternately injecting small amounts, allowing 
displaced air to escape into the syringe. (All the diluent should not be injected 
at once: a large volume of displaced air will cause the syringe's plunger to 
back up and possibly spray the drug or cause leakage around the needles.) 
When all diluent has been added, a small amount of additional air may be 
withdrawn to create a negative pressure in the vial, but this should not be 
expelled into room air because it may contain drug residue. It should either be 
injected into a vacuum vial or remain in the syringe to be discarded.   

 A sterile gauze will be wrapped around the needles and vial top when 
withdrawing solution. (Employees should take care to avoid needle-sticks 
during this procedure.)  

 If any negative pressure must be applied to withdraw a dosage from a 
stoppered vial, and handling safety is compromised, an air-filled syringe 
should be used to equalize pressure in the stoppered vial.  The volume of drug 
to be withdrawn can be replaced by injecting small amounts of air into the vial 
and withdrawing equal amounts of liquid until the required volume is 
withdrawn. The drug must be cleared from the needle and hub (neck) of the 
syringe before separating to reduce spraying. 

• Packaging hazardous drugs for transport.  

 The outside of bags or bottles containing the prepared drug will be wiped with 
moist gauze. Entry ports will be wiped with moist alcohol pads and capped.  

 Transport will occur in sealed plastic bags and in containers designed to avoid 
breakage. 

 If IV Bags are spiked at the Pharmacy in the BSC, they must be transported to 
the administration site in a secondary container, such as a sealed outer bag. 

• Tablet-form hazardous drugs 

 Tablets which may produce dust or potential exposure to the handler must be 
counted in a BSC. (Capsules, i.e., gel-caps or coated tablets, are unlikely to 
produce dust unless broken in handling.) These are counted in a BSC on 
equipment designated for hazardous drugs only, because even manual 
counting devices may be covered with dust from the drugs handled. This dust 
constitutes a potential for employee exposure. 

 Automated counting machines must not be used unless an enclosed process 
isolates the hazard from the employee(s). 

 Any hazardous drug tablets which must be crushed before administration will 
be handled in the Pharmacy's biological safety cabinet. 
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Appendix C: 
Safety Procedures for Decontaminating and Servicing Biological Safety 

Cabinets Used for Hazardous Drug Preparation 
 

 
Employees decontaminating or servicing biological safety cabinets (BSCs) used for 
reconstituting cytotoxic or other hazardous drugs must be warned about the dangers of 
exposure to these drugs and must adhere to the following safety practices.   
 
If the sash must be raised, this procedure can only be performed by employees who 
have been medically cleared and trained to wear a respirator (and fit tested if the 
respirator is tight-fitting). 
 
The cabinets must be cleaned according to the manufacturer's instructions. They will be 
decontaminated weekly, whenever spills occur, or when the cabinet requires moving, 
service or certification. 
 
Personal Protective Equipment 
• Personnel must wear double surgical latex or disposable nitrile gloves (minimum 

thickness of 4 mils). 
• Closed-front gowns with elastic or knit cuffs must be worn with cuffs tucked into the 

outer gloves.  
• Face protection is required.  (This can be a faceshield, mask with attached eye 

protection, or mask with chemical splash goggles.) 
• Ideally, the sash will remain down during cleaning. If it must be raised or if the 

employee’s head must enter the hood, the employee must wear a particulate 
respirator. 

 
Work Practices 
• Decontamination will consist of surface cleaning with water and detergent followed 

by thorough rinsing with clean water. The use of detergent is recommended because 
there is no single accepted method of chemical deactivation for all hazardous drugs. 
Ethyl alcohol or 70% isopropyl alcohol may be used with the cleaner if the 
contamination is soluble only in alcohol.  

• The exhaust fan/blower will be left on.  
• Cleaning will proceed from least to most contaminated areas. 
• Removable worktrays, if present, will be removed, and the back of the worktray and 

the sump below will be included in the cleaning.  The drain spillage area will be 
cleaned at least twice since it can be heavily contaminated. 

• All contaminated absorbents and other materials will be disposed of by placing them 
in the BFI box. 
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Appendix D: 
Spills of Powdered Hazardous Drugs 

 
Pregnant employees will leave the area during clean-up of powdered hazardous drug 
spills and return once the risk of aerosolization has passed. 
 
If you have not been trained to use a particulate respirator, DO NOT attempt to 
clean up a spill of dry chemotherapy or other powdered hazardous drugs yourself.  
Instead, 
1.) Alert nearby persons about the spill. 

2.) Clear the area. 

3.) Call 911 to initiate OESO Chemical Spill Response.  

4.) Place warning signs on the door to the room where the spill occurred. 

5.) Contact maintenance to have them turn off the ventilation for the room.  (This will 
help prevent the powder from being spread around the room or to other areas.)  If the 
spill occurred inside a vertical flow hood/biological safety cabinet, maintenance 
should not turn off the exhaust fan for the hood. 

6.) Re-entry to the spill area will not be permitted until the Occupational and 
Environmental Safety Office spill responders have cleaned the area and verified that 
it is safe to resume work duties.  

7.) Following a spill inside a BSC, it must be decontaminated as described in Appendix 
C. 

 
If you have been  
• trained to use a HEPA-filtered Powered Air Purifying Respirator (PAPR), or  
• trained and fit-tested to use a tight-fitting particulate respirator  
AND have one available to you, you may clean up a powdered hazardous drug spill 
by following the procedures found below.   
 
In addition to the respirator, you will need all of the equipment listed under the 
section, "Spills of Liquid Hazardous Drugs". 
 
1.) Put on N-95 respirator, half- or full-face air purifying respirator with HEPA 

cartridges, or a Powered Air Purifying Respirator (PAPR) equipped with a HEPA 
filter and a hood. 

2.) Put on safety goggles (unless wearing full-face respirator or PAPR), Tyvek gown and 
shoe covers (or coveralls), and two pairs of gloves.   

3.) Place warning signs around spill area if needed. 

4.) Place wet absorbent material over the spill to absorb/dissolve the dry material.  Once 
there is no visible powder, remove the absorbent material and proceed with clean-up 
as outlined above in the clean-up procedure for wet spills.  The respirator may be 
removed once the wearer judges that there is no longer a possibility for aerosolization 
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of wet or dry hazardous drugs.  The respirator should be put in a ziploc bag and 
decontaminated before it is reused.  The cartridges should not be reused. 



Supplement V 

Appendix E: 
Duke Safety Policy for Aerosolized Ribavirin Administration 

 
This safety policy applies to all Duke locations where aerosolized Ribavirin is 
administered.  
 
Personnel: All Ribavirin aerosol treatments will be set up by qualified respiratory 
therapists.  Either RTs or designated nurses will turn the flow of ribavirin on at the start 
of the treatment. This policy applies to them as well as all other employees who must 
enter a room where Ribavirin is being administered. In some cases, respiratory protection 
will be required by this policy.  In these cases, Respiratory Therapists and/or other care 
providers must be in compliance with the Duke University Respiratory Protection Policy, 
found in the Duke University Safety Manual. 
 
Pregnant Personnel: When possible, assignments should be made so pregnant employees 
are not required to enter patient rooms during Ribavirin therapy. If this is not possible, 
respiratory protection (N-95 or PAPR) should be made available to the pregnant 
employee(s). (Note: Call the Occupational Hygiene Program (684-5996) for medical 
clearance forms and N-95 fit-testing.) 
 
Supportive Data: Health care workers caring for patients receiving Ribavirin 
aerosol treatments can be exposed occupationally to this drug if proper protective 
measures are not taken.  This drug is considered to be a "hazardous" drug by the 
Occupational Safety and Health Administration.  Studies have shown 
reproductive effects in some animal species and minor pulmonary function 
abnormalities in human volunteers in clinical studies. These guidelines are based 
on a 1999 review of published literature related to Ribavirin exposure and control 
methods. 
 
Equipment: 
• Demistifier or other contaminant collection/HEPA filtration system 
OR (as described below) 
• N-95 respirators or Powered Air Purifying Respirators, in compliance with the Duke 

University Respiratory Protection Policy  (If you are not sure how to identify these 
respirators, please contact the Occupational and Environmental Safety Office at 684-
5996.  Surgical masks and isolation masks do not offer adequate employee 
protection.) 

 
Safety Procedures for Administration: 
Administration to intubated patients 
If Ribavirin is administered via a mechanical ventilator to an intubated patient, the risk to 
staff and visitors will be minimized. No additional containment or personal protective 
equipment is required. 
 
Administration to non-intubated patients 
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• If Ribavirin is administered to a patient who is not intubated, Ribavirin can get into 
the room air, thereby presenting a potential for exposure to visitors and staff.  In these 
cases, the following precautions are necessary: 
• Whenever possible, these administrations will occur in negative pressure isolation 

rooms. 
• Whenever possible, the respiratory therapist will assure that the room is under 

negative pressure. Negative pressure will be achieved by consultation with 
Engineering and Operations (by calling 684-3232) or by use of pressure controls 
on the room (isolation rooms).   

• The respiratory therapist will administer all Ribavirin treatments inside a 
Demistifier, which captures the contaminated air from around the patient and 
passes it through a HEPA filter.  The Demistifier will continue to run throughout 
the Ribavirin treatment, even if the flow of Ribavirin is shut off temporarily for 
patient access.  (Note: In some cases, a Demistifier will not be available during 
Ribavirin treatments. See below**** for additional requirements for cases 
when a Demistifier is not available.) 

• The respiratory therapist will instruct the patient's nurse on how to turn the flow 
of Ribavirin off and back on in a straightforward manner so that the nurse can cut 
off the drug for patient care during the treatment.  The RT will also instruct the 
nurse regarding any necessary documentation. 

• For routine care, the health care provider will turn off the flow of Ribavirin and 
then wait at least 5 minutes before disturbing the Demistifier tent to access the 
patient.  The provider will cut the flow of Ribavirin back on after completing 
tasks requiring direct patient contact. 

• For emergency care, the provider will attend to the patient as needed but will 
turn off the flow of Ribavirin as soon as possible.  The Ribavirin will be turned 
back on once direct patient contact is no longer necessary.  (In these cases, 
employee exposure will be minimal because of the very short amount of time in 
the contaminated environment.) 

• When the Ribavirin treatment is finished, the Demistifier will be allowed to run 
for at least 5 minutes (with no aerosolization of Ribavirin) before the unit is 
disassembled.  

• Visitors to the room should be given information about the hazards associated 
with Ribavirin.  

 
 
 
 
****In the unlikely event that the Demistifier is not used,  
• Negative pressure must be achieved in the patient room. 
• All employees who enter the room during treatment must wear N-95 respirators 

or Powered Air Purifying Respirators (PAPRs) with HEPA filters. All 
employees wearing respirators must be in compliance with the Duke University 
Respiratory Protection Policy. (See note on below.) 

• Persons with contact lenses should protect their eyes, either with the Powered 
Air Purifying Respirator or "tight-fitting" goggles.  If eye protection is not 
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available, people with contact lenses should NOT enter the patient room when a 
treatment is in progress and for 30 minutes following its completion. 

• Visitors should be discouraged during Ribavirin treatments.  If visitors must enter 
during the treatment, they should be encouraged to wear an N-95 respirator.  

 
 

Post-Administration procedures 
If Engineering and Operations is involved in achieving negative pressure in the room, the 
Respiratory Therapist must call 684-3232 after the administration to have the ventilation 
returned to normal. 
 
Special Note: 
• Respiratory protection for Ribavirin falls under a different Occupational Safety and 

Health Administration standard than respiratory protection for TB.  
• Any employee who will need to wear a respirator as indicated above must do the 

following, in accordance with the Respiratory Protection Policy found in the Duke 
University Safety Manual: 
• Be medically cleared in compliance with the 1998 respirator standard.  Medical 

Clearance forms are available from the Occupational Hygiene office (684-5996) 
and must be sent in to Employee Health. 

• Be trained initially and annually thereafter by a competent person from the 
Occupational and Environmental Safety Office (OESO). 

• In the case of tight-fitting respirators (including N-95s), be fit tested initially and 
annually thereafter by a competent person from OESO.  
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Appendix F: 
Duke Safety Policy for Aerosolized Pentamidine Administration 

 
These procedures apply to all Duke locations where aerosolized Pentamidine is administered. 
 
This drug will only be administered by employees who have been trained by Respiratory Care 
Services and who have been fit-tested for N-95 respirators by Employee Occupational Health 
Services (or who have been trained to use a Powered Air Purifying Respirator by Biological Safety). 
 
Safety considerations include the following: 
• Patients receiving this drug are often HIV+ and therefore difficult to diagnose with Mycobacterium 

tuberculosis (TB). Therefore, all patients receiving this drug will be treated as though they are positive 
for TB. This means that employees will wear respiratory protection when in the same room with these 
patients and take all TB precautions. 

• Pentamidine will always be administered in a negative pressure room or inside a Demistifier (or other 
HEPA-filtered containment tent).  Negative pressure will be achieved by consultation with 
Engineering and Operations or by use of pressure controls on the room.  Negative pressure will be 
confirmed prior to administration by using an installed negative pressure monitor or daily air current 
smoke tests.  

• Patients will be instructed to pinch the tube carrying pentamidine if they remove the Respiguard from 
their mouths during treatment.  This will prevent the pentamidine from being released directly into the 
room. 

• After setting up the administration, the health care provider will leave the room. 

• If the provider has to re-enter the room during treatment, he or she will minimize time in the room. 
(Note: If a Demistifier is used, this is not necessary.) The health care provider will assure that the 
patient is using the Respiguard correctly.  If not, s/he or she will pinch the tube or stop the 
administration to prevent Pentamidine particles from entering the room. 

• The provider will minimize time in the room during the 30 minutes immediately following the 
Pentamidine treatment. 

• To prevent other patients from being exposed to Pentamidine, the treatment room will not be used for 
patients who are not receiving Pentamidine within 30 minutes after a Pentamidine treatment. 
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Appendix G: 
Use of Hazardous Drugs in the Home Environment 

  
The use of hazardous drugs in the home environment necessitates special precautions.  
 
• Spill kits should be provided whenever patients are to receive hazardous drugs in liquid form outside 

of a Duke healthcare facility. 

• Patients and family members, as well as home health care workers, should be aware of safe practices 
for handling hazardous drugs, as outlined above.  This should include awareness of how to clean up 
spills and how to properly dispose of waste. 

• Emergency protocols should be developed and emergency contact information should be provided to 
patients, family members, and home health workers. 
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APPENDIX H 

HAZARDOUS DRUG SPILL KIT INSTRUCTIONS 
 

1. Alert nearby persons about the spill. 
2. If the spilled drug got on anyone’s skin, eyes, 

or clothing, see Page 2 (*). 
3. Prevent risk of additional skin contact with 

the spilled drug. 
4. Obtain chemotherapy/hazardous drugs spill 

kit.  
5. Put on safety goggles and double gloves from 

kit.  If spill involves more than 5 mL or 
covers more than one square foot (or, for 
smaller spills, at the discretion of the person 
cleaning the spill), put on tyvek gown and 
shoe covers (or coveralls) from kit.  Tuck 
sleeves into the outer gloves.  

6. If there are broken glass fragments, use the 
detachable scraper to carefully “sweep” them 
or other sharps into the scoop. Place these 
sharps in a needle box.  

7. Use the absorbent pads to gently cover and 
wipe up the spilled material. If additional 
absorbent material is needed, use plastic lined 
blue pads (chux) or other available materials. 
Place used absorbent in one of the clear 5-
gallon bags from the spill kit.  

8. Clean the area thoroughly with water.  
Disposable materials used in this step should 
go into the open bag from the spill kit or any 
red biohazard bag.  

9. Clean the area three times using a detergent 
solution, then rinse. (Housekeeping can be 
called in for this step ONLY.) 

10. Place any contaminated hospital linens in a 
hospital laundry bag.   

11. Place other (personal) contaminated clothing 
in a sealed plastic bag.  If it will be laundered, 
double bag for transport, then wash twice 
before combining with other laundry. If it will 
be discarded, placed it in the open bag from 
the spill kit or any biohazard bag.  

12. Remove the shoe covers (if used) and outer 
pair of gloves.  Place these into the open bag 
from the spill kit. 

13. Remove goggles and place them in the open 
bag from the spill kit. (Alternately, goggles 
may be washed and reused.) 

14. Close the open waste bag (by knotting or 
using twist tie or tape), then place it into the 
second clear 5-gallon bag from the spill kit.   

15. Remove the Tyvek gown (or coveralls) and 
inner gloves. Place these into the second bag 
from the spill kit. Close the outer bag. 

16. Wash hands thoroughly.   
17. Read carefully for proper waste disposal 

(Improper disposal can mean large fines):  
a. Nursing & Medical Research: If the drug is 
listed below, determine a location where the bag 
can be left for a few days without being moved or 
thrown in the trash. Contact the Occupational and 
Environmental Safety Office (OESO) at 684-2794 
to arrange for waste pick-up. Be prepared to give 
the name of the drug, location of the waste bag, 
and the name and telephone number for a 
responsible person who will be available during 
business hours.  Fill in the blanks on the 
“Hazardous Drug Waste” labels and put them on 
the bag, then put bag in location described to 
OESO. 
These are the drugs that must be treated as 
described above: 

Chlorambucil (Leukeran) 
Cyclophosphamide (Cytoxin) 
Daunorubicin (Daunomycin, Cerubidine) 
Melphalan (Alkeran) 
Mitomycin (Mitomycin C, Mutamycin) 
Streptozocin (Zanosar, Streptozotocin) 
Uracil mustard (Uramustine, U-8344) 

           Arsenic Trioxide 
           Diethylstilbestrol   

If the drug is not on the above list, put the knotted 
bag of spill waste directly into a biohazard 
container (WITHOUT labels).   
b.    Pharmacy: refer to “Procedures to Properly 
Manage Pharmaceutical Waste” to determine if 
this drug must be treated as hazardous waste and 
picked up by OESO. Call 684-2794 with 
questions. 
18. Call the pharmacy IV room at 681-5398 to 

obtain a replacement spill kit.  
19. Nursing staff should bag and label any 

contaminated pumps and send to Pharmacy. 
20. Follow reporting procedures (page 2 **).



 

READ PAGE 1 FIRST! 
 

SUPPLEMENTAL INFORMATION 

FOR EMPLOYEES CLEANING UP SPILLS OF HAZARDOUS DRUGS 

*OBVIOUS CONTAMINATION OF GLOVES, CLOTHING, SKIN OR EYES WILL BE 
TREATED AS FOLLOWS: 

a) Remove contaminated gloves or clothing (if applicable). 
b) Wash the affected skin area with soap (not germicidal cleaner) and lukewarm water. For 

eye exposure, immediately flush the affected eye with water or isotonic eyewash (or 
normal saline) for at least 15 minutes.  

c) For direct skin or eye contact, 
• Obtain medical attention as soon as possible. Employees should go to Employee 

Occupational Health and Wellness or the Emergency Dept.   
• Fill out the appropriate incident report form and submit as follows:  

 Employees who are exposed must fill out a Report of Work-Related 
Injury/Illness and send to Employee Health.  

 If patient injury occurs, notify Pharmacy Quality Improvement (pager 970-2494) 
and Risk Management (pager 970-2404) immediately.   

 If a visitor is exposed, notify Risk Management. 
• Inform the appropriate area manager. 

 
**Reporting Requirements for ALL Incidents During Patient Treatment:   
Any drug spill during patient treatment should be documented on a Medication Incident Report 
Form and submitted to Pharmacy Quality Improvement. Alternately, this report can be made 
through the pharmacy web site: (http://ade.mc.duke.edu/pharmacy/ade.nsf) 
About these instructions and when they should be used: 
These instructions are provided with hazardous drugs spill kits so that, whenever possible, spills 
of LIQUID hazardous drugs can be handled by employees in the area of the spill. Hazardous 
drugs are those marked “Chemotherapy” or “Hazardous drug” by the pharmacy.   
 
Additional Information: 
• For information about the hazards of the spilled drug, contact the area pharmacy or use the 

Pharmacy-sponsored Micromedex web page (micromedex.duhs.duke.edu). Ask for or look 
for a Materials Safety Data Sheet (MSDS) on the drug. 

• It is not necessary to report hazardous drug spills to the Occupational and Environmental 
Safety Office (OESO) unless hazardous waste pickup is required. However, employees may 
call 911 to contact OESO for telephone advice or assistance cleaning up the spill. OESO will 
respond to large spills that are beyond the capacity of employees in the vicinity of the 
spill.  If you call 911, tell the dispatcher there is a hazardous drug spill and give a number 
where you or someone else in your work area can be reached.  Please make sure someone is 
available to answer the telephone and talk with the Spill Responder from OESO. 
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CHILD SAFETY RECEPTACLE POLICY 
REV.  11/07 

 
PURPOSE 
This policy describes where “Tamper Resistant” child safety receptacles will be used in areas to reduce the 
risk of electrical shock exposure to pediatric patients and visitors. 
 
POLICY 
Tamper Resistant receptacles will be installed in all areas designated as Pediatric Locations per the 
National Electrical Code (NFPA 70, Article 517.18(C), 2008 edition).   
 
Scope 
This policy applies to any of the areas described below that are constructed or renovated after January 1, 
2008. 
It applies to both owned and leased space.  Clinics and patient care areas constructed or renovated prior to 
January 1, 2008 are encouraged to install child resistant receptacles but if this is not feasible then 
commercial safety plugs will be allowed.  
 
In the Inpatient areas pediatric locations include but are not limited to designated pediatric patient rooms, 
bathrooms, playrooms, activity rooms, and other patient care areas on the pediatric units in Duke North.  
They also include the Pediatric Emergency area and Waiting room in the Duke North ED.  Currently there 
are no designated pediatric areas at either Durham Regional Hospital or Duke Raleigh Hospital. 
 
In the Outpatient Clinics (Hospital, PDC, CPDC, DUAP) child safety receptacles will be installed in the 
waiting rooms, exam rooms, bathrooms and treatment rooms of all designated pediatric areas or clinics as 
well as Family Practices and Urgent Care Clinics where children are routinely seen and treated. 
 
Tamper resistant receptacles are not required in areas that are not routinely involved in the treatment and 
care of pediatric patients.  Such areas include patient rooms, waiting rooms, treatment rooms and exam 
rooms designated for the care of adults but where children may occasionally be present. 
 
It is the responsibility of the adult patient, parent or legal guardian to provide appropriate supervision of 
any children in their care.  
 
DEFINITION 
Tamper Resistant Receptacle – 15amp or 20amp, 125Volt, UL listed receptacle that is specifically 
designed to prevent the insertion of objects into the “hot” (phase) and grounded (neutral) sections 
of the outlet. 
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