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Mission  

 

The American University of Beirut (AUB) is committed to the provision and maintenance 

of a safe and healthy environment for its faculty, staff, students, patients, visitors, and the 

general public. For this reason, the Environmental Health, Safety and Risk 

Management Department (EHSRM) was established with the authority to develop and 

implement a safety and risk management program for the University (Campus, Medical 

Center and AREC). The mission of EHSRM is to effectively address the University‘s 

liability, financial, operational, compliance, and reputational risks; to promote work practices 

that achieve excellence in environmental stewardship; to comply with any and all rules and 

regulations pertaining to occupational health and safety; and to protect resources through 

sound administration of the University's insurance coverage in support of the University‘s 

teaching, research, community outreach and service learning goals and objectives. 
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Vision 

The Vision of  EHSRM is to continually improve its service to the University community, to 

support the academic and administrative functions, to protect the human, intellectual, 

physical and financial assets and resources, to help maintain a safe and healthy environment, 

to develop and facilitate emergency management best practices, to assist and educate 

departments in meeting regulatory responsibilities, to help ensure a safe and secure work and 

learning environment, to promote a risk-conscious environment as well as the management of 

hazardous materials in an environmentally sound manner. 
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Organization Chart 

EHSRM serves the community by providing technical support, information and training, 

consultation, and periodic audits of health and safety practices and regulatory compliance.  

EHSRM comprises staff working in a coordinated effort to address safety issues in six broad 

areas: general and chemical safety, life safety, occupational safety, biosafety and sanitation, 

radiation safety, and risk management. General and Chemical Safety addresses a number of 

issues affecting well-being in the office, laboratory and shops, and industrial hygienists, who 

are concerned with the recognition, evaluation and control of health hazards related to use of 

chemical and physical agents.  Life Safety addresses a number of issues affecting Life and 

Fire Safety by conduct safety rounds and reporting Life Safety Code deficiencies. 

Occupational Safety addresses a number of issues affecting routine and daily general and 

occupational safety issues throughout the AUB Medical Center (AUBMC) by ensuring 

compliance with AUBMC Safety Plans. Biosafety and Sanitation includes services related to 

recognition, evaluation and control of microbiological hazards and unsanitary conditions. 

Radiation Safety provides services related to uses of radioactive materials and radiation-

producing equipment. Risk Management provides services related to non patient incidents, 

risk related policies and procedures, and all potential and actual claims. 

The following organization chart lists primary responsibilities of the EHSRM staff: 
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Secretary
(Ms. Joyce Sayegh)

Administrative Assistant
(Ms. Nada Zantout)

Environmental & 
Safety Engineer

(Dr. Raja Abdallah)

Life Safety & 
Hygiene Specialist
(Mr. Mike Rebeiz)

Senior Fire Protection 
Engineer

(Mr. Bilal El Iskandarani)

Occupational Safety 
Officer

(Mr. Salah Bayyoud)

Senior Risk Manager
(Ms. Aline Assaf)

Sanitarian & Biosafety 
Officer

(Mr. Talal Abou Mjahed)

University Radiation 
Safety Officer

(Mr. Mohamad Tamim)

Assistant Sanitarian and 
BioSafety Officer

(Ms. Souha Arzouni)

Radiation Protection 
Specialist 

(Mr. Mohamad Haidar)

Radiation Protection 
Specialist 

(Ms. Safaa Mourad)

Vice President for Facilities

Director of EHSRM
(Vacant)



 

 

Committees 

 

EHSRM is represented on the following committees: 

 

Member Committee Tasks 

Environment & 
Safety 

Engineer  

Facility Management and Safety 
Committee (FMSC) 

Attend to and assist in general, 
occupational, and chemical Safety issues 

throughout AUBMC. Conduct bimonthly 

general safety rounds. 

Lab Medicine Attend and assist Salah in lab, 
occupational, and chemical Safety issues 

within the PLM. 

Taskforce for the occupational 

health of chemotherapy workers at 
AUBMC 

Attend to Occupational health issues 

related to chemotherapy workers at 
AUBMC. 

Sanitarian & 

Biosafety 
Officer 

Facility Management and Safety 

Committee (FMSC) 
  

Attend to Sanitation and Biosafety issues 

throughout AUBMC. Conduct HAZMAT 
& Waste Management Plan training 

sessions, prepares yearly reports on 

Hazardous Waste Management, Biosafety 

and Sanitation to FMS Committee. 
Infection Control Committee Attend to issues to Life Safety and 

Hygiene. 

Risk Manager Facility Management and Safety 
Committee (FMSC) 

Report on all non patient related incidents. 

Policies & Procedures Committee 

on Risk Management and Reduction 
for IRB 

Develop and review risk related policies & 

procedures. 

University Wellness Committee Represent EHSRM and help in developing 

and implementing wellness activities to the 
community. 

Risk Management Committee at 

AUBMC (RMC) 

Report all potential & actual claims to the 

insurance. 

Occupational 
Safety Officer  

Facility Management and Safety 
Committee (FMSC) 

Act as secretary, retain minutes and prepare 
meeting agendas. Attend to routine and 

daily general and occupational safety issues 

throughout AUBMC. Ensure compliance 
with the AUBMC Safety Plans. 

Pathology and Laboratory Medicine Attend to lab safety issues within the PLM. 

Fire Protection 

Engineer 

Facility Management and Safety 

Committee (FMSC) 

Attend to Life Safety and Fire issues 

throughout AUBMC. Conduct annual 

safety round and report to FMSC Life 

Safety Code deficiencies.  

University 

Radiation 

Safety Officer 

University Radiation Safety 

Committee (URSC) 

Implement the University Radiation Safety 

Program 

throughout the University. Act as secretary 
of the committee. 

Laser Safety Committee Non-voting member. Inactive. 
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Chapter I - Policy  

  
Section 1 - Introduction   

 

The American University of Beirut (AUB) is committed to the provision and maintenance 

of a safe and healthy environment for its faculty, staff, students, patients, visitors, and the 

general public. For this reason, the Environmental Health, Safety, and Risk 

Management Department (EHSRM) was established with the authority to develop and 

implement a safety and risk management program for the University (campus, medical 

center, and AREC).  The mission of EHSRM is to effectively address the university‘s 

liability, financial, operational, compliance, and reputational risks; to promote work practices 

that achieve excellence in environmental stewardship; to comply with any and all rules and 

regulations pertaining to occupational health and safety; and to protect resources in support of 

the university‘s teaching, research, healthcare, community outreach, and service learning 

goals and objectives.  

 

Section 2 - Statement of the EHSRM Policy  

 

The American University of Beirut is committed to providing a safe and healthful 

environment for its faculty, staff, students, patients, and visitors and managing the university 

in an environmentally responsible manner.  Safety and environmental leadership is 

demonstrated by maintaining the highest standards and serving as an example to the 

community at large.  

 

EHSRM serves as the primary source of leadership in anticipating environmental health and 

safety requirements and risks and in developing mitigation strategies to minimize impacts to 

the university‘s community, academic and research infrastructure, and operations.  It provides 

services to the university community through technical support, information and training 

programs, consulting services, and periodic auditing of health and safety practices and 

regulatory compliance. 

  

In matters of safety and regulatory compliance, EHSRM is authorized by the university to 

protect personnel and the environment.  It is legally responsible for permits, plans, regulatory 

filings and related matters, and works in collaboration with departments and legal counsel to 

maintain effective practices and standards.  EHSRM implements this responsibility by 

providing technical, regulatory, and related management expertise.  The core services 

provided to the university community include: 

 

1. Providing services and leadership in the areas of environmental surveillance and 

monitoring, occupational exposure and injuries, life and fire safety, biological safety, 

chemical safety, laboratory safety, radiation safety, sanitation and hygiene, patient and 

facility safety, and the adjudication of worker‘s compensation claims. 

 

2. Identifying and assessing potentially hazardous operations and locations.  

 

3. Ensuring that facilities and the environment provide reasonable protection from risk of 

injury and property damage for faculty, staff, students, patients, and visitors. 

 

4. Developing recommendations, evaluating effectiveness of risk management strategies, 

and monitoring the effectiveness of, and compliance with, university policies. 



 

 

 

5. Providing training and awareness information to faculty, staff and students.  

 

6. Monitoring hazards and risks, and auditing of control strategies through sound 

administration of the university's insurance coverage.   

 

7. Acting as the liaison to safety officers, faculty, administrators, university committees, 

regulatory agencies, and others involved in environmental health, safety, and risk 

management related matters. 

 

8. Serving as the primary source of leadership and policy guidance on all matters pertaining 

to environmental health and safety compliance and related regulatory developments. 

 

9. Consulting with departments, affiliated units, and legal counsel to ensure a unified and 

consistent university response to a governmental inquiry, complaint, or lawsuit pertaining 

to environmental health, safety and risk management issues.  

 

10. Monitoring environmental health and safety risks to the university, and ensuring the 

availability of adequate resources to assure compliance with environmental health and 

safety regulations and standards.  

 

11. Providing emergency response service to ensure that AUB is a safe and healthy 

environment.   

 

Section 3 - Responsibilities 

 

The environmental health, safety and risk management program covers the following 

responsibilities and authorities:  

 

1. Planning, developing, and implementing an environmental health, safety, and risk 

management program, including but not limited to: 

 

a. Hazardous material/waste management, including medical wastes.  

b. Radiation safety and radioactive materials/waste management.  

c. Environmental protection/pollution prevention.  

d. Industrial hygiene, occupational health, and sanitation.  

d. Asbestos management.  

e. Fire protection, life safety, and code compliance.  

f. Facility and laboratory safety.  

g. General campus premises safety, accident prevention, and safety training.  

h. Risk management and insurance program.  

i. Emergency preparedness and response.  

 

2. Managing the university hazardous material/waste program and reviewing and approving 

protocols for research and teaching activities involving hazardous materials, equipment, 

and operations. 

 

3. Managing the university radiation safety and radioactive material/waste program.  The 

University Radiation Safety Committee, in accordance with Lebanese law and regulations 

equivalent to US NRC requirements, governs the American University of Beirut program.  



 

 

All users of ionizing radiation must be properly trained before licensing by the University 

Radiation Safety Committee.  Work with sources of ionizing radiation cannot be initiated 

until written authorization is issued specifically permitting such work. 

 

4. Suspending activities and operations and closing university areas when and where 

imminently dangerous or unsafe conditions exist or persist, or when a situation or action 

could lead to dangerous conditions or result in endangering the health and safety of 

personnel, the public, the environment, university operations or property.  When a facility 

or activity is closed or suspended for health and safety reasons, faculty, staff, and students 

must comply with the conditions of closure or suspension. 

 

5. Ensuring that university operations comply with Lebanese and/or US national, safety, and 

environmental regulations, and building code requirements and standards.  This includes 

establishing safety training programs and conducting safety surveys inspections and tests 

as may be required by laws and regulations.  Reviewing and approving (by signature) 

plans, specifications, and shop drawings with respect to health, fire safety, and asbestos 

issues, for new buildings, renovations remodeling, or construction activities involving a 

change in the use, function, form, or space.  These reviews are coordinated with Physical 

Plant, Plant Engineering and Facilities Planning and Design Unit to assure that safety and 

health needs and code requirements are incorporated into the early stages of project 

designs. 

 

6. Reviewing contracts for risk assessment to assure compliance with applicable standards 

and protection of university interests.  This is coordinated with university legal counsel 

and other agencies, as may be needed.  

 

7. Reviewing and approving requests for university events and activities, making necessary 

safety inspections and surveys, and entering any area of the campus at any time for safety, 

health, environmental protection, and loss prevention purposes. 

 

8. Acting in an advisory capacity to faculty, staff, and students in matters pertaining to 

safety, risk management, and acting as liaison between AUB and regulatory and other 

agencies in matters pertaining to safety, protection of the environment, university 

property, and insurance issues.  It should be emphasized that the responsibility for safety 

and property protection by faculty, staff, and students is in no way reduced by the 

activities of the EHSRM and safety committees established by the university. 

 

9. The director of EHSRM can be reached at extension 2360 to discuss safety matters and to 

assist in developing and maintaining departmental environmental health, safety and risk 

management programs. 

 

Section 4 - Responsibility for Safety 

  

Department chairs, heads of departments, laboratory managers, principal investigators, 

managers, supervisors, foremen, etc., are responsible for the environmental health, and safety 

and risk management of faculty, staff students, patients, and visitors engaged in activities 

under their direction or supervision.  They must ensure that faculty, staff, students, and 

subordinates comply with all relevant regulations and  

standards and that work activities are performed in a safe and considerate manner.  

 



 

 

Each faculty, staff, and student member is responsible for complying with the applicable 

provisions of environmental health, safety and risk management standards and regulations 

promulgated by regulatory agencies.  It is necessary that all those who use or are responsible 

for university premises and assets, to actively participate in creating and promoting a safe and 

healthful environment. 

 

All faculty, staff, students, and visitors shall adhere to all university and departmental safety 

directives issued by their individual supervisors and shall comply with the environmental 

health, safety and risk management policies and procedures, rules and regulations, which are 

in line with the following major agencies: 

 

1. American Food and Drug Administration (FDA). 

2. Centers for Disease Control and Prevention (CDC). 

3. Environmental Protection Agency (EPA). 

4. International Commission on Radiological Protection (ICRP). 

5. Joint Commission International (JCI). 

6. Lebanese Atomic Energy Commission (LAEC). 

7. Lebanese Ministry of Public Health (MOPH). 

8. National Council on Radiation Protection and Measurement (NCRP). 

9. National Electric Code (NEC). 

10. National Fire Protection Association (NFPA). 

11. Nuclear Regulatory Commission (NCR). 

12. Nuclear Regulatory Commission (NRC). 

13. Occupational Safety and Health Administration (OSHA). 

14. US Department of Transportation (DOT).  

15. Others. 

 

The above list is not all inclusive, but it includes the major agencies whose codes and 

standards will be utilized in conducting university operations.   

 

All faculty, staff, students, and visitors are encouraged to report any suspected hazardous 

conditions to EHSRM.  

 

Section 5 - Enforcement 

 

AUB expects all faculty, staff, and students to report any suspected hazardous conditions, to 

be vigilant in complying with all environmental health, safety and risk management 

requirements, and to acquire the information they need to properly conduct their activities at 

the university.  

 

Compliance with laws, regulations, and university policies are viewed as conditions of 

employment, academic eligibility, and university privileges.  Violation of such requirements 

shall be considered grounds for disciplinary action. 
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Chapter II - Overview of Environmental Health, Safety, and Risk Management 

 

AUB is committed to the provision and maintenance of a safe and healthy environment for its 

faculty, staff, students, patients, visitors, and the general public.  For this reason, EHSRM 

was established with the authority to: 

 

1. Plan, develop and implement a safety and risk management program for the University.  

This program includes the following: 

 

a. Hazardous material and waste management.  

 

b. Biosafety, Sanitation and hygiene, Occupational safety, Chemical safety, and 

Radiation safety.  

 

c. Environmental protection (pollution prevention, asbestos management, recycling, 

etc.).  

 

d. Fire prevention and protection.  

 

e. Facility management and laboratory safety.  

 

f. General campus premises safety, accident prevention, and safety training.  

 

g. Risk management and insurance program.  

 

h. Emergency preparedness and response.  

 

2. Review and approve protocols for research and teaching activities involving hazardous 

materials, equipment, and operations. 

 

3. Suspend activities and operations and closing university areas when and where 

imminently dangerous or unsafe conditions exist or persist, or when a situation or action 

could lead to dangerous conditions or result in endangering the health and safety of 

personnel, the public, the environment, or university operations or property.  When a 

facility or activity is closed or suspended for health and safety reasons, faculty, staff, and 

students must comply with the conditions of closure or suspension. 

 

4. Ensure that university operations comply with Lebanese and/or US national, safety, and 

environmental regulations, and life safety code requirements and standards.  This includes 

establishing safety training programs and conducting safety surveys inspections and tests 

as may be required by laws and regulations.  Review and approve (by signature) plans, 

specifications, and shop drawings with respect to health, fire safety, and asbestos issues, 

for new buildings, renovations remodeling, or construction activities involving a change 

in the use, function, form, or space.  These reviews are coordinated with Physical Plant 

and Facilities Planning and Design Unit to assure that safety and health needs and code 

requirements are incorporated into the early stages of project designs. 

 

5. Review contracts to assure the protection of university interests.  This is coordinated with 

university attorneys and other agencies, as may be needed. 



 

 

 

6. Review and approve requests for university events and activities, making necessary safety 

inspections and surveys, and entering any area of the campus at any time for safety, 

health, environmental protection, and loss prevention purposes. 

 

7. Act in an advisory capacity to faculty, staff and students in matters pertaining to safety, 

risk management, and acting as liaison between the American University of Beirut and 

regulatory and other agencies in matters pertaining to safety, protection of the 

environment, university property, and insurance issues.  It should be emphasized that the 

responsibility for safety and property protection by faculty, staff, and students is in no 

way reduced by the activities of the EHS&RM and safety committees established by the 

University. 

 

The University Radiation Safety Committee, in accordance with Lebanese law and 

regulations equivalent to US NRC requirements, governs the American University of 

Beirut program.  All users of ionizing radiation must be properly trained before licensing 

by the University Radiation Safety Committee.  Work with sources of ionizing radiation 

cannot be initiated until written authorization is issued specifically permitting such work. 

 

EHSRM can be reached at extension 2360, email: ehsc@aub.edu.lb, to report safety 

concerns and to seek assistance in matters related to developing and maintaining 

departmental safety and risk management programs. 

 

EHSRM strives to guide and provide technical assistance to the various University 

departments/units to ensure compliance with national and international standards, norms 

and regulations and adherence to the rules and regulations formulated and/or applied by 

the University. EHSRM performs regular audits and spot checks to ensure that activities 

are carried out in a safe manner to protect the environment and reduce risks and liabilities.  

 

Section 1 - EHSRM Highlights 

 

1. Re-established in 1996.  

2. AUB is the only university in the country with a dedicated Center that attends to safety 

needs.            

3. Twelve dedicated staff, experienced and highly educated, each in his/her respective field. 

4. Diversity in services offered to the AUB community.   

5 . Serving Campus, Medical Center and AREC. 

 

Section 2 - EHSRM Services:  

 

1. Biosafety & Sanitation.   

2. Health Physics (Radiation Safety). 

3. Lab Safety, Hazardous Material & Hygiene. 

4. Life & Fire Safety. 

5. Occupational Safety.  

6. Risk Management. 

7. Emergency Response. 

 

 

 



 

 

Section 3 - EHSRM Objectives 

 

1. Provide professional services at all times and conditions.  

 

2. Strive to continuously improve services to meet or exceed the expectations of the 

departments serviced.   

 

3. Communicate effectively using the fastest means to exchange ideas and information.  

 

4. Continuously seek customer feedback and satisfaction. 

 

5. Increase safety awareness in the community through offering regular safety awareness 

training sessions. 

 

6. Perform regular audits and spot checks, reporting deficiencies, and following up on 

corrective actions. 

 

7. Continuously receive training and updating staff knowledge to provide better services. 

 

8. Guarantee a prompt and efficient response to emergencies through sustaining properly 

trained personnel as well as highly maintained equipment. 

 

9. Develop and improve programs and procedures to assure compliance with all applicable 

laws and regulations.  

 

10. Ensure that personnel are properly trained and provided with appropriate safety and 

emergency equipment.  

 

11. Take appropriate action to correct hazards or conditions that endanger health, safety, or 

the environment.  

 

12. Consider safety and environmental factors in all operating decisions including  planning 

and acquisition.  

 

13. Engage in sound reuse and recycling practices and exploring feasible opportunities to 

minimize the amount and toxicity of waste generated.  

 

14. Use energy efficiently throughout operations.  

 

15. Encourage personal accountability and emphasize compliance with standards and 

conformance with University policies and best practices during employee training and in 

performance reviews.  

 

16. Continuously improve performance and foster the expectation that every employee, 

student, and contractor on University premises will follow this policy and report any 

environmental, health, or safety concern.  

 

17. Monitor progress through periodic evaluations.  

 

18. Continuously improve safety and environmental performance. 



 

 

 

Section 4 - Biosafety  

 

The American University of Beirut is committed to providing its employees, students, 

patients and visitors with an environment where biohazardous materials are used safely and 

effectively for the purpose of medicine, research and teaching. 

 

The Biosafety Unit of EHSRM is responsible for implementing the University‘s Biosafety 

program as prescribed by the University‘s Policy on Environmental Health, Safety and Risk 

Management by ensuring that campus operations comply with University Institutional 

Biosafety Committee (UIBC), local regulations and rules and regulations equivalent to the 

US National Institutes of Health (NIH), US Centers for Disease Control and Prevention 

(CDC) and the US Occupational Safety and Health Administration (OSHA). 

 

The Biological Safety Technical Manual focuses on Biosafety Levels 1 and 2, as the majority 

of the American University of Beirut laboratories fall within these designations.  A separate 

manual is available for researchers who want to work in Biosafety Level 3 research 

laboratories.   No work with Biosafety Level 4 agents is being conducted at the American 

University of Beirut. 

 

The Biosafety program of the Biosafety Unit and the requirements for the University 

researchers are outlined in the manual.  Registration and training information are provided 

along with details on work practices, safety equipment and facility design.  It is the 

responsibility of the Principal Investigator or Supervisor to ensure that his/her laboratory is in 

compliance.  That responsibility includes identification of the risk or hazards associated with 

their research and the application of the appropriate safety procedures. 

 

The manual and other pertinent Biosafety training information and training materials may be 

obtained from EHSRM.  New editions or updates will be distributed to biohazardous material 

users. The manual has been adopted, with permission, from Yale University, with minor 

relevant modification.   
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Biosafety Highlights 

  

1. Develop, implement, coordinate and oversee AUB Biosafety program. 

 

2. Conduct biological laboratory inspections. 

 

3. Review and approve bio-containment design for facilities that might use potentially bio-

hazardous materials.  

 
4. Review and approve research proposals, packaging and transportation procedures 

involving bio-hazardous agents. 

 
5. Test and certify Biological Safety Cabinets on annual basis or whenever needed.  

 



 

 

6. Review bids of Biological Safety Cabinets. 

 

7. Test HEPA filtered isolation/clean rooms. 

 
8. Provide guidance to faculty, students and staff members regarding biosafety practices, 

procedures, and regulatory requirements. 

 

9. Offer Biosafety related training, e.g. Basics of Biosafety, Universal Precautions and 

effective use of class II Biological Safety Cabinets. 

 
10. Provide N95 respirators qualitative fit testing. 

 
11. Attend to emergencies related to bio-hazardous materials and carry out corrective 

measures as needed.  

 

 Please refer to the Biological Safety Technical Manual for detailed information. 

 

Section 5 - Emergency Response 

 

The American University of Beirut is an institution of higher education and is subject to 

several natural and man-made hazards and risks.  These include but are not limited to: 

earthquakes, fires, hazardous materials spills or releases, lightning, terrorist acts, bomb 

threats, etc. It is important to note that preventive and security measures cannot assure 

elimination of all risks.  Therefore, it is inevitable that the University will find itself facing 

emergency situations of various kinds.  Because of this, the University has founded the 

Emergency Response Team (ERT) and devised Emergency Response Procedures to deal 

effectively with most anticipated emergency situations. 
 

Established in the summer of 2000, the ERT is currently composed of thirty three members, 

from different AUBMC and campus departments, and is headed by the University President 

and Vice President for Facilities.   EHSRM supervises the team and works closely with the 

AUB Protection Office as well as the Physical Plant Department - Campus (PPD) and Plant 

Engineering - MC (PEMC).  ERT provides first and basic response to fires, releases of 

hazardous and toxic materials and can perform limited rescue services. 
 

Please refer to the Emergency Response Procedures for detailed information. 

 

Section 6 - Life Safety 

  

The American University of Beirut is committed to providing its employees, students, 

patients and visitors with an environment where life and fire safety principles are followed 

effectively to support the University‘s mission of rendering education, research, patient care 

and public services.  

 

The Life Safety Unit of EHSRM is responsible for implementing the life and fire safety 

program as prescribed by the University‘s Policy on Environmental Health, Safety and Risk 

Management by ensuring that campus operations comply with Lebanese and/or US National 

Safety and environmental regulations, building code requirements and standards. It offers 

AUB staff and students‘ life safety and fire fighting training sessions that are related to the 

nature of their work or building occupancy use, reviews plans and specifications to ensure 

http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/EmergencyResponseProcedures/EmergencyResponse.pdf


 

 

compliance with applicable codes and standards, and can order the immediate evacuation of 

any occupied building deemed unsafe when such building has hazardous conditions that 

present imminent danger to building occupants. 

 

The Life Safety Technical Manual focuses on minimum requirements necessary to establish a 

reasonable level of fire safety and property protection from the hazards created by fire and 

explosion. The manual is partially comprised of limited text references extracted from NFPA 

codes and applicable standards in an effort to bring together useful information to the AUB 

community. The manual and other pertinent fire protection and fighting training information 

and training materials may be obtained from EHSRM. 

 

The Fire Protection service shall inspect any building or premises for dangerous or hazardous 

conditions or materials as set forth in the manual and shall order any person(s) to remove or 

remedy such dangerous or hazardous condition or material.  Any person(s) failing to comply 

with such order shall be in violation of the requirements in the manual. 

 

Life Safety Highlights 

 

1. Develop, implement, coordinate and oversee AUB Life & Fire Safety program.  

 

2. Review the safety aspects of all capital and in-house projects including plans of new and 

renovation projects for Life Safety Code compliance (i.e. construction requirements, fire 

alarm system and its interconnections with other systems, fire fighting and suppression 

systems, elevators, fire dampers, exit signs, emergency lighting, doors and hardware, 

electrical installations, fire rating of protected enclosures, ADA facilities and 

accessibility, etc.). 

 
3. Participate in site and coordination meetings and convey code requirements when and 

where needed. 

 
4. Review submitted material of safety related items. 

 
5. Conduct sites surveys and fire and life safety inspections by examining any building, 

structure, construction site, or premises for the purpose of making inspections.   

 

6. Witness the testing and commissioning of newly installed systems. 

 
7. Conduct a campus survey on a bi-annual basis.  Generate an updated "Building Priority 

Table"; list Campus buildings in terms of priority and note the life safety deficiencies in 

each building. 

 
8. Conduct an AUBMC survey on an annual basis.  Submit a report to the Facilities 

Management & Safety Committee (FMSC) that includes all observed safety deficiencies. 

 
9. Witness the annual maintenance and testing of installed fire alarm and suppression 

systems.  

 
10. Coordinate Campus fire drills and witness fire drills at AUBMC. 

 
11. Review public and students activities and participate in these activities when needed. 



 

 

 
12. Offer life and fire safety training to the AUB community. 

 
13. Maintain emergency response fire equipment in good working condition and is in charge 

of the Emergency Response Team (ERT).  

 

Please refer to the Life Safety Technical Manual for detailed information. 
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Section 7 - Radiation Safety 

 

The American University of Beirut is committed to providing its employees, students, 

patients and visitors with an environment where sources of ionizing radiation are used safely 

and effectively for medical, research and teaching purposes.   

 

The Health Physics Services (HPS) Unit of EHSRM is responsible for implementing the 

University Radiation Safety Regulations as prescribed by the University‘s Policy on 

Environmental Health, Safety and Risk Management by ensuring that campus operations 

comply with University Radiation Safety Committee, local regulations, and rules and 

regulations equivalent to the US Nuclear Regulatory Commission (NRC), US Environmental 

Protection Agency (EPA), the US Department of Transportation (DOT), the US National 

Council on Radiation Protection and Measurements (NCRP), the International Commission 

on Radiological Protection (ICRP), and the American Association of Physicists in Medicine 

(AAPM). 

 

The Radiation Safety Technical Manual focuses on minimum requirements necessary to 

establish a reasonable level of current policies and practices of the University Radiation 

Safety Committee (URSC) and (HPS). It specifies the procedures and requirements 

pertaining to the procurement, storage, use, and disposal of ionizing radiation sources which 

shall be applied to reduce, to a level As Low As Reasonably Achievable (ALARA), the 

amount of radiation to which any person may be exposed.  It is intended to guide AUB 

personnel to prevent causing any individual to be exposed to radiation in excess of the limits 

defined in this handbook.  It contains a series of provisions and recommendations which 

should be interpreted with scientific judgment in their application to a particular situation. 

Any relaxation of the provisions must be approved in writing by the University Radiation 

Safety Committee at the recommendation of the University Radiation safety officer based on 

assessment of the possibility of hazard, taking into account the nature of the radiation source, 

operations and working facilities. The manual and other pertinent sanitation training 

information and training materials may be obtained from EHSRM at the DTS Office. 

 

The Radiation Protection Program described in the Radiation Protection Handbook/manual 

represents the policies and procedures in the field of ionizing radiation and is intended to 

facilitate and control the use of ionizing radiation sources (Sealed and Unsealed Sources of 

Radioactive Materials as well as Radiation Producing Equipments) in teaching, research and 

medical applications, and to protect faculty, staff, students, patients and the general public 

from the potentially harmful effects of ionizing radiation. 

 



 

 

Radiation Safety Highlights 

 

1. Develop, implement, coordinate and oversee AUB Radiation Safety program.  

 

2. Act as a liaison between the University and the Lebanese Atomic Energy Commission 

(LAEC); ensure compliance with the pertinent regulations, respond to inquiries, arrange 

for inspections and quality control testing when needed, and maintain the license issued to 

AUB for the possession and use of ionizing radiation sources. 

 

3. Review and update the University Radiation Safety Regulations.  

 
4. Generate and review specific policies and standard operating procedures pertaining to the 

use of ionizing radiation in the various departments. 

 

5. Participate in the purchasing process of radiation producing machines; issuance of RFPs, 

review of proposals, selection, and site preparation for the installation of the unit. 

 

6. Act as a secretary of the University Radiation Safety Committee and ensure the proper 

implementation of the terms of licenses issued. 

 
7. Review all study/research proposals that involve the use of ionizing radiation for 

compliance with the University Radiation Safety Regulations and the terms of the internal 

licenses issued to Principal Investigators.  

 

8. Provide yearly training sessions to all users of ionizing radiation at AUB. The training 

sessions vary depending on the background of the attendees and the nature of ionizing 

radiation they use.  

 
9. Carry out routine inspections and radioactive contamination surveys. 

 
10. Manage and implement the Iodine Therapy Survey Program. 

 
11. Manage and implement the Radiation Exposure Monitoring program.  

 
12. Manage and implement the Radioactive Materials Purchasing Program (Review and 

approve requests, receive packages, check for contamination and compliance with 

pertinent requirements).  

 
13. Manage and implement the Radioactive Waste Management Program. 

 

14. Respond to inquiries and emergencies related to radiation safety. 

 

Please refer to the Radiation Safety Technical Manual for detailed information. 

 
Section 8 - Environmental Safety 

  

The American University of Beirut is committed to providing its employees, students, 

patients and visitors with an environment where general safety is practiced effectively for 

medical, research and teaching purposes.   

 



 

 

The Environmental Safety Unit of EHSRM is responsible for implementing the General 

Safety Regulations as prescribed by the University‘s Policy on Environmental Health, Safety 

and Risk Management by ensuring that campus operations comply with Lebanese and/or US 

National Safety and environmental regulations, requirements and standards. It requires its 

students, staff, and faculty to adhere to basic General Laboratory Safety Rules in laboratories 

handling chemicals and other hazardous materials to minimize the potential exposure to 

hazardous materials. 

 

The Laboratory Safety Technical Manual focuses on basic general safety rules in laboratories 

handling chemicals and other hazardous materials to establish a reasonable level of safety and 

property protection from the hazards created in a laboratory setting, to ensure that laboratory 

employees are apprised of the hazards of chemicals in their work area, and that appropriate 

work practices and procedures are in place to protect laboratory employees/occupants from 

chemical health and safety hazards. The manual and other pertinent general safety training 

information and training materials may be obtained from EHSRM. 

 

The standard operating procedures (laboratory practices and engineering controls) 

recommended in the manual identify the safeguards that should be taken when working with 

hazardous materials. These safeguards will protect laboratory workers from unsafe conditions 

in the vast majority of situations. There are instances, however, when the physical and 

chemical properties, the proposed use, the quantity used for a particular purpose or the 

toxicity of a substance will be such that either additional, or fewer, controls might be 

appropriate to protect the laboratory worker. Professional judgment is essential in the 

interpretation of these standard operating procedures, and individual laboratories may modify 

these procedures to meet their specific uses and operational needs.  

 

Environmental Safety Highlights 

 

1. Develop, implement, coordinate and oversee AUB (Campus, Medical Center and Farm) 

Lab Safety & Hazmat Management programs. These include industrial hygiene, general 

safety, lab safety, environmental protection, loss control, accident prevention, pollution 

control, safety training, inspections, and hazardous materials management. 

 

2. Manage the University hazardous material/chemical waste program. 
 

3. Ensure that University operations comply with Lebanese and/or US national, safety, and 

environmental regulations. 

 
4. Act as the liaison between the University and government agencies pertaining to 

environmental pollution and control. 

 
5. Act as the industrial hygienist of the University.  

 
6. Respond to and investigate occupational health issues.  

 
7. Perform industrial hygiene sampling and analysis to stressors such as noise, heat, indoor 

air quality, lead, etc.  

 
8. Manage and supervise all works related to Asbestos. 

 



 

 

9. Perform bulk and air sampling for Asbestos analysis. 

 
10. Commission areas after Asbestos abatement. 

 
11. Conduct facilities safety surveys and inspections as may be required by University rules 

and regulations. 

 
12. Conduct bi-annual laboratory safety inspections. 

 
13. Review and approve protocols for research and teaching activities involving hazardous 

materials, equipment, and operations. 

 
14. Prepare and follow up on University Wide Safety Plans (e.g. Department of Defense 

requirements). 

 
15. Review and approve public events that may involve hazardous equipment and activities. 

 
16. Conduct health and safety training to students, faculty and staff in various Environmental 

Health and Safety topics (e.g. Chemical Handling and MSDS, Hazard Communication, 

Hazard Identification and Control, Personal Protective Equipment, Asbestos Awareness, 

Safety, Ergonomics, Back Safety & Manual Handling, Electric Safety, Emergency 

Response: Chemical spills, Mercury spills, Chemotherapy spills, Walking & Working 

Surfaces / Slips Trips & Falls, Hazardous Wastes Management, etc.). 
 

Please refer to the Laboratory Safety Technical Manual for detailed information. 
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Section 9 - Occupational Safety 

 

The American University of Beirut (Campus, Medical Center, & AREC) is committed to 

providing its employees, students, patients and visitors with an environment where general 

safety is practiced effectively for medical, research and teaching purposes.   

 

EHSRM shall contribute to the strategic direction of the American University of Beirut 

Medical Center (AUBMC) and shall actively participate in the delivery of care of the medical 

center. EHSRM team shall achieve this by an ongoing commitment to the health, safety and 

welfare of the medical center staff, patients and visitors through the provision of appropriate 

and effective advice, support and guidance on all health and safety matters in order to 

facilitate a healthy and safe working environment. 

 

The Occupational Safety Unit of EHSRM is responsible for implementing the General Safety 

Regulations as prescribed by the University‘s Policy on Environmental Health, Safety and 

Risk Management by ensuring that AUBMC operations comply with AUBMC Safety Plans 

as prescribed by the Joint Commission International (JCI), local regulations and rules and 

regulations equivalent to the US National Fire Protection Association (NFPA), US National 

Institute of Health (NIH), US Center for Disease Control (CDC), the US Occupational Safety 

and Health Administration (OSHA) and the Environmental Protection Agency (EPA). 



 

 

Moreover, Occupational Safety coordinates and provides necessary training information 

along with details on work practices, safety equipment and facility design. It is the 

responsibility of the department director or manager to ensure the safety and protection of 

personnel and property and that staff has attended the required safety sessions. 

 

The Occupational Safety Technical Manual focuses on minimum requirements necessary to 

establish a reasonable level of a safe, functional, supportive and effective environment for 

patients, staff and other individuals in the Medical Center. This document and other pertinent 

safety training information and training materials may be obtained from EHSRM, Medical 

Center Safety Office. 

 

Occupational Safety Highlights 

 

1. Develop, implement, coordinate and oversee AUBMC Occupational Safety programs. 

These include industrial hygiene, general safety, lab safety, environmental protection, loss 

control, accident prevention, pollution control, safety training, inspections, and hazardous 

materials management. 

 

2. Survey all areas at AUBMC to assess compliance with policies & procedures, life safety 

code, JCI, and MOPH accreditation requirements. 

 

3. Perform safety inspections to assure compliance with NFPA requirements and standards. 

 

4. Respond to and follow up on matters pertaining to life and fire safety at AUBMC.  

 

5. Perform laboratory surveys and ensure compliance with EHSRM lab requirements & 

standards and conduct lab safety training when needed.  

 

6. Assist in the AUBMC's hazardous waste program. Enforce policies and procedures 

pertaining to hazardous waste management. 

 

7. Assist in the accident prevention and loss control program.  Investigate incidents when 

needed, recommend preventive measures and follow-up on the implementation of these 

measures.  

 

8. Assist EHSRM members in matters pertaining to AUBMC sanitation, radiation, infection 

control, and other aspects of hospital safety. 

 

9. Attend to emergencies including fires, spills, leaks, and earthquakes. 

 

10.Assure that environmental health & safety matters are handled properly and up to 

standards as required by the University Policy on Environmental Health, Safety and Risk 

Management. 

 

11. Inspect construction and renovation sites to ensure compliance with EHSRM 

requirements and adopted codes and standards. 

 

12. Conduct fire drills to test staff knowledge and systems. 

 



 

 

13. Provide training to AUBMC faculty & staff in fire safety and occupational health & 

safety topics. 

 

Please refer to the Occupational Safety Technical Manual for detailed information. 

 

 

Section 10 - Risk Management 

 

The American University of Beirut is committed to providing its employees, students, 

patients and visitors with risk management services including liability, financial, operational, 

compliance, and reputational risks that protect resources through sound administration of the 

University's insurance coverage in support of the university‘s mission of rendering education, 

research, patient care and public services.   

 

The Risk Management Unit of EHSRM is responsible for implementing the General Safety 

Regulations as prescribed by the University‘s Policy on Environmental Health, Safety and 

Risk Management by ensuring that the University‘s operations comply with Lebanese and/or 

US regulations, requirements, and standards.  The success of Risk Management in fulfilling 

its responsibilities requires close coordination with, and cooperation from, the University 

Community at large for identification of potential risks and prompt notification of losses 

sustained.  

 

Risk Management mission is to minimize the adverse effects of loss due to accidents or other 

unforeseen events, which may be inflicted upon the physical and human assets of AUB. 

EHSRM is charged with the responsibility for the preservation of assets, both human and 

physical. This is accomplished by identifying, evaluating, and controlling loss exposures that 

the University may face.  

 

The Risk Management Technical Manual focuses on minimum requirements necessary to 

establish a reasonable level of safety and protection from hazards facing the University. The 

manual is partially comprised of limited text references extracted from different sources in an 

effort to bring together information useful to the AUB community. The manual and other 

pertinent risk management training information and training materials may be obtained from 

EHSRM. 

 

Risk Management Highlights 

 

1. Develop, implement, coordinate and oversee AUB Risk Management program.  

 
2. Manage the University insurance portfolio. Provide and maintains insurance needs. 

Continuously review insurance terms and conditions. Follow up on completion of 

application forms for renewal of insurance. 

 

3. Prepare and evaluate RFPs for insurance and other University operations. 

 

4. Coordinate with legal counsel on actual and threatened malpractice cases.  

 

5. Follow up on claim collection from insurance and third parties. 

 



 

 

6. Run in-house worker‘s compensation program. Coordinate between concerned parties and 

provides properly sound judgment regarding problematic worker‘s compensation 

conflicts. Recommend plan of action to decrease/prevent any abuse and improve 

productivity. 

 

7. Receive all incident reports. Manage administrative aspects of incidents. Prepare the 

AUBMC Annual Incident Report. Evaluate, analyze, and develop action plans and 

recommendations.  

 

8. Recommend strategies for incident prevention and loss control program.  Investigate high 

impact incidents; recommend preventive measures and follow-up on the implementation 

of corrective actions.  

 

9. Assist EHSRM members in matters pertaining to risk management and hazard 

identification and prevention. 

 

10. Review and approve public events and student activities that may involve hazardous 

activities. Follow up on insurance and other requirements. 

 

11. Review contracts and lease agreements for risk assessment, loss control and prevention. 

 

12. Identify risk financing related to specific projects. 

 

13. Draft and review policies and procedures, where risk is involved. 

 

14. Attend to accreditation requirements such as JCI and MOPH. 

 

15. Review and approve protocols for research and teaching activities. Provide support for 

clinical trials insurance requirements.  

 

16. Provide travel insurance to the University community when on business trips. 

 

17. Provide insurance certificates to all medical staff. 

 

18. Provide training to staff on incident reporting. 

 

Please refer to the Risk Management Technical Manual for detailed information. 
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Section 11 - Sanitation 

 
AUB is committed to providing an environment where sanitation principles are followed 

safely and effectively to support the University‘s mission of rendering education, research, 

patient care and public services.  

  

The Sanitation Unit of EHSRM is responsible for implementing the Sanitation program as 

prescribed by the University‘s Policy on Environmental Health, Safety and Risk Management 



 

 

by ensuring that the University operations comply with Lebanese and/or US codes, 

regulations and standards.  

  

The Sanitation Technical Manual focuses on the sanitation operational guidelines that are 

followed by EHSRM personnel who perform sanitation services for the University. 

Compliance with operational guidelines outlined in this manual will result in uniform 

interpretations as they relate to sanitation services. The manual is subject to continual review 

with updates, and corrections issued annually; it does not supersede local ordinances, 

policies, and procedures. 

The manual and other pertinent Sanitation training information and training materials may be 

obtained from EHSRM. 

 

Sanitation Highlights 

 

1. Develop, implement, coordinate and oversee AUB Sanitation program.  

 

2. Conduct food quality control and inspection.  

 

3. Review, approve and monitor food events to ensure public safety.  

 
4. Advise regarding public areas hygiene. 

 
5. Assist/advise on pest control.  

 
6. Instruct and monitor the disinfection of water networks.  

 

7. Monitor water quality including service, pool and sea water.  

 

8. Manage/coordinate the Bio-Hazardous Waste Plan. 

 

9. Review policies and advise staff and students regarding sterilization, decontamination and 

disinfection procedures. 

 
10. Offer sanitation related training, e.g. food safety and general hygiene. 

 

11. Respond to inquiries related to sanitation.  

 

Please refer to the Sanitation Technical Manual for detailed information. 

 

 Emergency Phone Numbers & EHSRM Contact Numbers  

 

Protection Office:  2400 (24 Hours/day) 

Fire: 5555 (24 Hours/day) 

University Health Services:    3000 (Working Hours) 

Cardiac Arrest Team (Adult): 6666 (24 Hours/day) 

Cardiac Arrest Team (Pediatric): 3333 (24 Hours/day) 

NICU Team: 7770 (24 Hours/day) 

Code Pink (Infant/Child Abduction): 9911 (24 Hours day) 



 

 

Code D (Levels I or II Disasters): 9999 (24 Hours/day) 

Infection Control  

(Needle Prick/Biological Exposure):   

2222 (24 Hours/day) 

E-mail: icp@aub.edu.lb; Pager: 0773/0716 

Beirut Fire Brigade:   175 (24 Hours/day) 

Civil Defense:  125 (24 Hours/day) 

Red Cross: 140 (24 Hours/day)  

 

Both supervisors and workers play an important role in ensuring a safe and healthful 

workplace at AUB. Individuals with specific safety questions or concerns are encouraged to 

raise them with their immediate supervisor; however, when this approach is unsuccessful in 

resolving a safety issue, concerns may be raised by direct contact with an EHSRM staff 

member as follows: 

 

Environmental Health, Safety 

& Risk Management Department: 

2360 (Working Hours); E-mail: ehsc@aub.edu.lb 

http://www.aub.edu.lb/vpff/ehsrm/Pages/index.aspx 

Environment & Safety Engineer 
Dr. Raja Abdallah 

2361 (Working Hours); 03/909112 (24 Hours) 

E-mail: ra08@aub.edu.lb; Pager: 0061 

Health & Safety Technician 
Mr. Mike Rebeiz 

2366 (Working Hours); 03/909117 (24 Hours) 

e-mail: mr07@aub.edu.lb; Pager: 0077 

Senior Fire Protection Engineer 
Mr. Bilal El Iskandarani 

2368 (Working Hours); 03/909115 (24 Hours) 

E-mail: be02@aub.edu.lb; Pager: 0069 

Occupational Safety Officer 
Mr. Salah Bayyoud 

2345 (Working Hours); 03/909116 (24 Hours) 

E-mail: sb51@aub.edu.lb; Pager: 0067 

University Radiation Safety Officer 
Mr. Mohamad Tamim 

2378 (Working Hours); 03/909113 (24 Hours) 

E-mail: mt22@aub.edu.lb; Pager: 0038 

Radiation Protection Specialist 
Ms. Safaa Mourad 

2367 (Working Hours) 

E-mail: sm38@aub.edu.lb; Pager: 0065 

Radiation Protection Specialist 
Mr. Mohamad Haidar 

2363 (Working Hours) 

E-mail: mh94@aub.edu.lb; Pager: 0037 

Senior Risk Manager 
Ms. Aline Assaf Bassil  

2369 (Working Hours); 03/988678 (24 Hours) 

E-mail: aa08@aub.edu.lb; Pager: 0082 

Sanitarian & Biosafety Officer 
Mr. Talal Abou Mjahed 

2362 (Working Hours); 71/180108 (24 Hours) 

E-mail: ta29@aub.edu.lb; Pager: 0062 

Assistant Sanitarian & Biosafety Officer 
Ms. Souha Arzouni 

2379 (Working Hours)  

E-mail: sa56@aub.edu.lb; Pager: 0078 

 

 

Back to Top 

mailto:icp@aub.edu.lb
mailto:ehsc@aub.edu.lb
http://www.aub.edu.lb/vpff/ehsrm/Pages/index.aspx
mailto:ra08@aub.edu.lb
mailto:mr07@aub.edu.lb
mailto:be02@aub.edu.lb
mailto:sb51@aub.edu.lb
mailto:mt22@aub.edu.lb
mailto:sm38@aub.edu.lb
mailto:mh94@aub.edu.lb
mailto:aa08@aub.edu.lb
mailto:ta29@aub.edu.lb
mailto:sa56@aub.edu.lb


 

 

Chapter III - Copyright Notice 

 

All rights reserved. This manual is available to all staff, students, contractors and visitors of 

the American University of Beirut via the Policies & Procedures and Department websites or 

from the Safety Office. Please address any suggestions or amendments to the Safety Office 

(ehsc@aub.edu.lb).  

 

No part of this document may be reproduced or copied in any form or by any means (graphic 

electronic or mechanical, including photocopying) recording, or information retrieval systems 

without express written permission from the American University of Beirut. Furthermore, no 

part of this document may be distributed or shown to persons, or organizations other than 

those authorized by the American University of Beirut. By downloading any material from 

this site, you agree that downloaded information is for your own personal use and for no 

other purposes.  

 

Further reproduction of any American University of Beirut copyrighted material is expressly 

prohibited. While every effort has been made to ensure the accuracy of the materials 

contained herein, the American University of Beirut assumes no responsibility to anyone for 

any errors or omissions. 

 

 

All contents are property of AUB, unless otherwise noted. No other uses without permission 

of EHSRM. 
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Chapter IV – Biological Safety Technical Manual 

 

Section 1 – Foreword  

 

The American University of Beirut is committed to providing its patients, students, 

employees and visitors with an environment where biohazardous materials are used safely 

and effectively for the purpose of medicine, research and teaching. 

 

The Biosafety Unit of the Environmental Health, Safety & Risk Management is responsible 

for implementing the University‘s biosafety program as prescribed by the University 

Institutional Biosafety Committee (UIBC), local regulations and rules and regulations 

equivalent to the US National Institutes of Health (NIH), US Centers for Disease Control and 

Prevention (CDC) and the US Occupational Safety and Health Administration (OSHA). 

 

The manual focuses on Biosafety Levels 1 and 2, as the majority of the American University 

of Beirut laboratories fall within these designations.  A separate manual will be available for 

researchers who want to work in Biosafety Level 3 research laboratories.   No work with 

Biosafety Level 4 agents is being conducted at the American University of Beirut. 

 

The Biosafety program of the Biosafety Unit and the requirements for the University 

researchers are outlined in this manual.  Registration and training information are provided 

along with details on work practices, safety equipment and facility design.  It is the 

responsibility of the Principal Investigator or Supervisor to ensure that his/her laboratory is in 

compliance.  That responsibility includes identification of the risk or hazards associated with 

their research and the application of the appropriate safety procedures. 

 

This document and other pertinent biosafety training information and training materials may 

be obtained from the Biosafety Unit.  New editions or updates will be distributed to 

biohazardous material users.  

 

This manual has been adopted from Yale University with minor relevant modification.  

 

Section 2 – Responsibilities 

1. Department Chairperson 

 The Department Chairperson bears overall responsibility for the implementation and 

maintenance of safe practices and procedures in the department. 

 

2. Principal Investigator 

 The principal investigator has the responsibility and authority for assessing risks, 

establishing policies and procedures, training personnel and maintaining the facility and 

equipment.  The principal investigator is responsible for: 

 

a. Performing appropriate risk assessment of research projects. The level of detail 

should be dependent on the hazard associated with the organism under study (e.g., 

an assessment of risk associated with research on Biosafety Level 2 (BL) agents 

might reasonably be less detailed than a risk assessment of BL3 or unknown 

agents). Each evaluation should be completed before work is undertaken and the 

project should be reassessed periodically as new data is obtained. The assessment 



 

 

should include an analysis of the risks posed by the particular organism under 

investigation and of any specific research methods that may affect that risk (e.g., 

procedures requiring highly concentrated amounts of virus or inoculation of 

laboratory animals).  No human or animal pathogen shall be studied without prior 

written approval of the University Institutional Biosafety Committee (UIBC). The 

procedures for handling unclassified agents must also be reviewed by the University 

Institutional Biosafety Committee and the Biosafety Unit of Environmental Health, 

Safety & Risk Management (EHSRM), as well as the Animal Care Committee 

(ACC) if work with animals is anticipated. The agents must be registered and 

information about these agents must be provided to the Biosafety Unit. 

 

b. The application of appropriate safety practices and procedures within their 

laboratories and instructing students and staff of potential hazards. 

 

c. Approving research personnel to work in the laboratory and documenting that 

personnel are competent to conduct the work. 

 

d. Developing policies governing the operation of the laboratory and implementing 

protocols to ensure safe operation. 

 

e. Maintaining a liaison with the Biosafety Unit. 

 

f. Registering research work involving non-exempt recombinant DNA with the 

University Institutional Biosafety Committee. The principal investigator must 

complete the "Registration of Recombinant DNA Experiments" application 

available at EHSRM. The application must have details of the nature of the 

proposed experiments and an assessment of the levels of physical and biological 

containment required for them as established by the US NIH guidelines. 

 

3. Research Personnel 

 Research Personnel are responsible for: 

 

a. Complete requirements for approval to work in the laboratory and ensure that all work 

is conducted in compliance with the AUB, NIH, CDC, OSHA and other applicable 

guidelines. Follow the AUB Biological Safety Manual except where superseded by 

the BL3 Manual. 

 

b. Learn the operating procedures for the laboratory, the potential hazards of the 

infectious agents in use and emergency procedures. Help maintain the facility in good 

working condition. 

 

c. Report to the Principal Investigator any medical restrictions, reportable illnesses, and 

any event that may be an exposure or result in the creation of a potential hazard. 

Report all irregular conditions. 

 

d. If inexperienced in handling human pathogens or tissue cultures, receive training and 

demonstrate proficiency in standard microbiological practices from the Principal 

Investigator. 

 

e. Complete any medical surveillance requirements. 



 

 

 

f. Perform assigned responsibilities. The operation of the facility is the responsibility of 

the users; therefore, a number of tasks must be assigned. These tasks are as follows: 

 

i. Training. 

ii. Autoclaves and waste. 

iii. Freezers. 

iv. Cleaning. 

v. Vacuum trap and filter maintenance. 

vi. Maintenance of supplies including personnel protective equipment. 

vii. Security of infectious agents, i.e., store infectious agents in a locked freezer in a 

locked laboratory. 

 

4. Biosafety Unit 

 

 The Biosafety Unit of the Environmental Health, Safety & Risk Management: 

 

a. Provides consultation on operation of the laboratory to ensure compliance with the 

University Institutional Biosafety Committee regulations as well as regulations 

equivalent to the CDC, NIH, and OSHA. 

b. Provides information on regulations that apply to the laboratory. 

c. Advises on safe methods for new procedures, and provides advice in the event of 

large or high hazard biohazardous material spills. 

d. Provides biosafety training. 

 

 A laboratory inspection program is also in place to ensure continued compliance with 

safety regulations. 

 

 The Biosafety Officer (BSO) is responsible for the implementation of the University 

Institutional Biosafety Committee (UIBC) regulations. The BSO identifies potential 

problem areas and suggests to the UIBC safety objectives to be achieved. In addition, the 

BSO is also the institutional biological safety officer for recombinant DNA research. 

Some of the specific biological safety services provided by the Biosafety Unit include: 

 

i. Evaluation and inspection of laboratory facilities for work with infectious agents and 

other hazardous biological agents. 

 

ii. Investigation of laboratory accidents. 

 

iii. Periodic updates of rDNA experiments to ensure compliance with the NIH Guidelines 

for Research Involving Recombinant DNA Molecules (NIH Guidelines). 

 

iv. Maintenance of training records. 

 

v. Consultation to members of the community in matters related to biological safety. 

 

vi. Identification and updating of areas of known and potential biohazard at the 

University on a regular basis. 
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5. University Institutional Biosafety Committee 

 The University Institutional Biosafety Committee (UIBC) shall serve as the Institutional 

Biosafety Committee (IBC) as defined in the United States of America National Institutes 

of Health (NIH) Guidelines for Research Involving Recombinant DNA Molecules (NIH 

Guidelines). As such, the Committee shall review applications for research involving 

recombinant DNA to determine whether the facilities, procedures, and practices meet the 

standards required by the University and NIH.     

 

 The committee's responsibilities include: 

 

a. Registering laboratories and approving containment and procedures to be used. 

b. Advising facility users on policies related to biohazard containment. 

c. Updating laboratory registrations periodically. 

d. Determining the necessity for special medical monitoring. 

e. Advising on the suspension of access privileges for faculty and staff found to be in 

violation of policies and procedures governing facility use. 

 

 The Committee shall advise the President, Provost, Vice President for Facilities, Vice 

President for Medical Affairs and the Director of the Environmental Health, Safety & 

Risk Management on policy matters concerned with the protection of personnel from 

biohazardous agents including both infectious organisms and allergens that may be 

present in either laboratory materials or the environment. The Committee shall also 

formulate guidelines relating to procedures and facilities used at the University, including 

such matters as safety training and health surveillance. 

 

 The Committee shall offer its counsel to all University personnel regarding matters of 

biological safety.  The President and Provost may ask the Committee to inform the 

community about developments in the general area of biological safety. 

 

 The Committee shall meet regularly with the Director of the Environmental Health, 

Safety & Risk Management (EHSRM) and the Biosafety Officer to receive progress 

reports and advise on specific and general safety issues. 

 

Section 3 - Biosafety Requirements 

 

The following information describes the requirements for researchers as defined by the 

University Institutional Biosafety Committee and the Biosafety Unit. It is the responsibility 

of each Principal Investigator to ensure the laboratory is in compliance. 

 

1. Registration for the Use of Biological Materials 

  

 All Principal Investigators are required to complete and submit a ―Biosafety Research 

Form‖ A copy of the form is in Appendix A. The Biosafety Unit must maintain accurate 

information regarding the use of biological materials (e.g. microorganisms, cell lines, 

human materials, animals, and toxins) by University personnel.  All Principal 

Investigators must submit to the Biosafety Unit accurate information annually and when 

there are changes during the year regarding the addition or deletion of biological 

materials, addition or deletion of employees or changes in room locations. 

 

 



 

 

2. Human Pathogens 

 

Registration with the Biosafety Unit is required before the initiation of research with a 

human etiologic agent.  The Animal Care Committee and the Biosafety Unit must 

approve all experiments involving the introduction of infectious agents or potentially 

hazardous biological materials into animals prior to initiation.  

 

All researchers working with etiologic agents (Risk Group 2 or higher) must receive 

training in both biosafety and the microbiological procedures that will be utilized for the 

experiment. Biosafety training sessions are provided by the Biosafety Unit on a regular 

basis.  The Principal Investigator is responsible for ensuring that all researchers are 

trained in the appropriate procedures and techniques used in the laboratory.  

 

Principal Investigators and/or Lab Supervisors must contact the Biosafety Unit before 

initiating work with Risk Group 2 or Risk Group 3 agents to ensure appropriate 

registration.  The Classification of Etiologic Agents is available at the following web 

address: http://oba.od.nih.gov/oba/rac/guidelines_02/APPENDIX_B.htm. 

 

Call the Biosafety Unit for assistance with agents that are not listed.  

 

The Biosafety Unit must be contacted before: 

 

a. Work with a new infectious agent is initiated. 

b. Changing the scope or location of existing work. 

c. Providing infectious agents to another investigator on or off University ground. 

d. Arranging for visiting researchers to work in a laboratory. 

 

Work with Risk Group 3 agents (Biosafety Level 3) requires additional registration. 

Contact the Biosafety Unit for additional information. Work with Risk Group 4 agents 

(Biosafety Level 4) is not permitted at AUB. 

 

3. Recombinant DNA Experiments 

 

The University Institutional Biosafety Committee approval is required prior to the 

initiation of most non-exempt recombinant DNA experiments. The Principal Investigators 

and/or Lab Supervisors must contact the Biosafety Unit to: 

 

a. Register non-exempt recombinant DNA work. 

b. Update current registration if the scope of the work has changed. 

 

4. Human Gene Therapy (HGT) 

 

 Contact the Biosafety Unit for details. 

 

5. Human Blood, Body Fluids, Tissue and Other Potentially Infectious Materials 

 

 The Occupational Safety and Health Administration (OSHA) created the Occupational 

Exposure to Bloodborne Pathogens Standard, 29 CFR Part 1910.1030 (Bloodborne 

Pathogens Standard) to minimize or eliminate exposure to infectious agents that may be 

present in human blood, tissues or certain body fluids (bloodborne pathogens.) The 

http://oba.od.nih.gov/oba/rac/guidelines_02/APPENDIX_B.htm


 

 

Bloodborne Pathogens Standard applies to all employers having employees that are 

―occupationally exposed‖ to human blood or other potentially infectious materials. An 

employee is considered occupationally exposed if there is ―reasonably anticipated skin, 

eye, mucous membrane, or parenteral contact with human blood or other potentially 

infectious materials in the performance of an employee‘s duties.‖ Other potentially 

infectious materials include: 

 

a. Human cell or tissue cultures. 

 

b. Any unfixed tissue or organ, other than intact skin, from a human being (living or 

dead). 

 

c. Human body fluids, except urine, feces, saliva, or tears, unless visibly contaminated 

with blood. 

 

d. Organ cultures. 

 

e. HIV or HBV, containing culture media or other solutions. 

 

f. Blood, organs, or other tissues from experimental animals infected with HIV, HBV, 

or other bloodborne pathogens. 

 

Individuals are also considered occupationally exposed if they do not have direct contact 

with blood or other potentially infectious material, if employees use equipment that is 

used to process or store blood, or other potentially infectious materials or bloodborne 

pathogens. 

 

All occupationally exposed employees are required to attend a Bloodborne Pathogens 

training session prior to beginning work and annually thereafter. There are additional 

requirements for research laboratories and production facilities engaged in the culture, 

production, concentration and manipulation of HIV and HBV. 

 

Occupational exposure to human blood, tissues and body fluids poses a significant health 

risk because these may contain bloodborne pathogens such as: 

 

i. Human immunodeficiency virus (HIV). 

ii. Hepatitis B virus (HBV). 

iii. Hepatitis D virus. 

iv. Hepatitis C virus. 

v. Plasmodium species. 

vi. Treponema species 

vii. Babesia species. 

viii. Borrelia species. 

ix. Brucella species. 

x. Leptospira species. 

xi. Francisella species.  

xii. Streptobacillus moniliformis. 

xiii. Colorado Tick Fever viruses. 

xiv. Arboviruses. 

xv. Spirillum minus. 



 

 

xvi. Creutzfeldt-Jakob virus. 

xvii. Human T-lymphotropic Virus Type I. 

xviii. Hemorrhagic Fever viruses. 

 

Consult the Biosafety Unit for additional information on the exposure control plan, 

training requirements, work practices, housekeeping, engineering controls, personal 

protective equipment, signs/label requirements, Hepatitis B vaccination, emergency 

actions, exposure incident procedures, post-exposure evaluation and follow-up, and 

recordkeeping. 

 

6. Animals 

 

 All research experiments involving animals must be conducted in accordance with ―The 

Institutional Animal Care and Use Committee‖ (IACUC) approved protocol.  

 

 The Biosafety Unit must approve work with human pathogens or recombinant DNA in 

animals (including transgenic animals) prior to initiation. Contact the Biosafety Unit to 

initiate the approval process. 

 

7. Biological Safety Cabinets (BSCs) 

 

 The efficacy of BSCs depends upon the behavior of the operator, the unit‘s orientation in 

the facility, and the movement of personnel in the laboratory. 

 

 All BSCs at the University must be registered with the Environmental Health, Safety & 

Risk Management and be certified at least annually.  The concerned department shall 

coordinate with the Biosafety Officer to schedule the required annual certification.  

 

 Notify the Biosafety Unit when you plan to have BSCs moved, placed in storage, 

transferred to a new owner, discarded, or obtained from another institution or 

manufacturer. Contact the Biosafety Unit if service or repairs are needed (e.g. replacing 

fluorescent lamps, switches, etc.) for the unit. BSCs must be professionally 

decontaminated, by an experienced staff and as per the recommendations of the Biosafety 

Office, before a unit is relocated, stored, serviced (interior) or discarded. 

 

 The purchase of BSCs is coordinated with the Purchasing Department and the Biosafety 

Unit. The Biosafety Unit reviews all BSCs purchase requests. For additional information 

on policies, procedures and use of BSCs, contact the Biosafety Unit. 

 

8. Training 

 

 Successful completion of the biosafety training may be required prior to the initiation of 

work at the University.  Contact the Biosafety Unit for more information. 
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Section 4 - Medical Surveillance Program 

 

University Health Services (UHS) conducts a medical surveillance program of University 

personnel engaged in biological research. The purpose of the program is to conduct periodic 

health assessment of employees, with attention devoted to factors or conditions associated 

with a particular biological agent a given individual might handle. For a particular employee, 

the medical surveillance program might call for any of a number of precautionary measures, 

including immunization, a periodic physical examination and collection of a serum specimen. 

The purpose of the medical surveillance program is to: 

 

1. Recommend appropriate medical precautions to be followed. 

2. Perform periodic reassessment of employees to determine if medical conditions 

associated with employment are prevalent and, if so, to undertake definitive measures to 

alleviate them. 

 

The extent of medical surveillance for a given employee will vary greatly and is dependent 

upon: 

 

i. The nature of the research project involved. 

ii. The biological agents to which directly or potentially exposed. 

iii. Additional factors relating to the current or previous health status of the individual. 

 

The Principal Investigator is to provide UHS with guidelines and descriptions of conditions 

that might have significance for personnel assigned to the laboratory. 

 

Medical surveillance is provided without charge for any employee of the University whose 

job may result in potential exposure. For more information about this program, contact UHS 

or the Biosafety Unit. 

 

1. Tuberculosis (TB) Screening 

 

 New employees must be tested for TB by a tuberculin skin test (TST) at time of hire to 

establish a baseline. All employees at risk must be TST tested on an annual basis. 

Employees who have been exposed to active TB cases must report the incident and 

undergo an initial baseline TBT at time of exposure and a follow up test at 8 to 12 weeks 

post exposure. Contact UHS to arrange for a TST.  

 

2. Immunization 

 

 In certain situations, personnel engaged in particular research activities should be 

immunized with appropriate vaccines, such as Tetanus Toxoid, Hepatitis B, rabies, 

rubella and measles. Vaccines not commonly available will be obtained, whenever 

possible, for those engaged in specific research with potential exposure to the agent in 

question.  In some cases, appropriate follow-up serum samples will be collected at 

periodic intervals to measure vaccine-induced antibodies when indicated.   

 

 

 

 



 

 

 

3. Medical Restrictions 

 

a. Pregnancy 

 

 It is recognized that exposure to certain infectious agents may adversely affect a fetus 

during pregnancy if the mother is infected with the agent. Therefore, if pregnancy is 

possible while you are working in an infectious disease laboratory or laboratory 

engaged in work with infectious agents you should consult your Principal Investigator 

or supervisor. UHS is also available for questions regarding the potential harm from 

the biological agents present within your laboratory. 

 

 Women who are pregnant or become pregnant are encouraged to inform their 

supervisors or Principal Investigators and UHS. Employees are urged to discuss 

exposure issues with their supervisors or Principal Investigators regarding associated 

risks of research being conducted and pregnancy. UHS will give advice about 

precautions that might be necessary. UHS is a resource for pregnant women to ask 

about any questions or concerns they may have regarding risks in their work 

environment. UHS may also act as a liaison between pregnant employees and their 

respective supervisors or Principal Investigators. Contact UHS for a list of 

reproductive and fetal pathogens. 

 

b. Reproductive Biological Hazards 

 

 UHS will offer confidential counseling to any woman or man of childbearing age 

working with reproductive pathogens or other potentially infectious materials.  

Reproductive biological hazards include, but are not limited to the following: 

 

i. Cytomegalovirus (CMV). 

ii. Hepatitis E virus. 

iii. Human Immunodeficiency virus (HIV). 

iv. Rubella (German Measles). 

v. Toxoplasma gondii (Toxoplasmosis). 

vi. Hepatitis B virus (HBV). 

vii. Varicella-zoster virus (chicken pox). 

viii. Human parvovirus B19. 

ix. Lymphocytic Choriomeningitis virus. 

x. Listeria monocytogenes. 

 

 Whenever necessary, UHS along with the Biosafety Unit will offer an opportunity to 

review work procedures in the lab to ensure that potential exposure is minimized. 

Consideration for reassignment to other tasks that do not involve exposure to the 

reproductive hazard (generally with actual pathogens, not necessarily for only other 

potentially infectious materials such as blood or body fluids) should be given. Also, 

Principal Investigators actively working with reproductive hazards should explain the 

risk assessment at time of hire. 

 

 

 

 



 

 

c. Other Restrictions 

 

 Restrictions or recommendations will be made on an individual basis after discussion 

with UHS and the employee's personal medical doctor. Examples of conditions that 

might warrant special precautions are HIV infection, immunosuppressive conditions 

and drug therapy that suppress the immune system. Therefore, if you are suffering 

from any of the above conditions, you must inform your physician and UHS. 

 

 

Section 5 – Incidents 

 

1. Emergency Procedures for Exposure Incidents 

 

 An "exposure incident" is specific contact (eye, mouth, other mucous membrane, 

respiratory tract via inhalation, non-intact skin, or parenteral) with potentially infectious 

materials that results from the performance of an employee's duties. An employee who 

sustains a known or potential exposure incident must remove gloves and treat the affected 

area immediately by following the appropriate exposure incident response below. 

 

a. Percutaneous Injury: wash the affected area with antiseptic soap and warm water for 

15 minutes. 

 

b. Splash to Face: flush affected area in eyewash for 15 minutes. 

 

c. Aerosol Exposure: hold your breath and immediately leave the room. Remove 

Personal Protective Equipment (PPE) carefully.  When removing PPE make sure to 

turn the exposed areas inward. Wash hands well with soap and water.  Post spill sign 

on lab entry; lab should be evacuated for at least 30 minutes. Principal Investigator 

must clear the laboratory for re-entry. 

 

 For extensive BSL2 contamination (i.e. centrifuge incident) or incidents involving 

BSL3 agents, the Biosafety Unit must be notified and will assume responsibility, in 

conjunction with the Principal Investigator, to clear the laboratory for re-entry. 

 

2. Reporting Incident 

 

 The employee must report the incident to his/her supervisor. The supervisor must fill the 

Incident Report Form, documenting the route of exposure and the circumstances under 

which the incident occurred. 

 

3. Medical Assistance 

 

 Employees are urged to call University Health Services after they have received proper 

available first aid at site of exposure. For certain exposures; such as non-human primate 

bites or scratches, tick or insect bites, or exposure to infectious agents; the employee will 

be advised to come in and be evaluated at UHS. In situations when UHS service is not 

available or if more extensive treatment is required, the employee will be referred to the 

Emergency Department and will be advised to follow up with UHS. 

 



 

 

 UHS will provide post-exposure evaluation and follow-up at no cost to employees who 

experience "exposure incidents".  The post-exposure monitoring periods are dependent on 

the type of exposure. This time period is related to the various incubation periods of the 

infectious agents.   

 

 Employees can obtain copies of their medical records by contacting UHS. 

 

4. Investigation of Laboratory Accidents 

 

 EHSRM, in cooperation with the Principal Investigator and his or her staff, will conduct 

the necessary investigation of a laboratory accident. The goal of the investigation is the 

prevention of similar accidents as well as obtaining information concerning the 

circumstances and number of employees who have been exposed to the agent in question. 

In addition, EHSRM, in consultation with UHS might institute further steps to monitor 

the health of those who may have been exposed to the agent in question. 

 

 It should be emphasized that the reporting of incidents to the principal investigator or 

laboratory supervisor is the responsibility of the employee who has the incident. The 

principal investigator or the laboratory supervisor must then fill an Incident Report Form 

and report the incident to UHS and EHSRM. Please also report incidents that did not 

result in an exposure (near misses) to EHSRM.  Evaluation of near misses can lead to 

alternative work practices and implementation of engineering controls to minimize future 

incidents. 

 

 Whenever an injury involves a sharp and human material (body fluid, tissue, cell line, 

etc.) the Biosafety Unit must perform an investigation to determine if a safe sharps device 

is available to prevent future occurrences of the injury. If safe sharps devices are 

available, the Biosafety Unit in conjunction with the concerned department must evaluate 

them.  

 

Section 6 - Risk Assessment and Risk Management 

 

A risk assessment/risk management matrix is given below to illustrate key elements of the 

process. Relevant sections providing additional details are indicated within the matrix. 

Information on the routes of exposure is included at the end of this section. 

 

The five P‘s of risk assessment and risk management are: 

 

1. Pathogen – hazardous biological agent. 

2. Procedures – proposed experimental manipulations and safe work practices. 

3. Personnel – appropriate training and skills. 

4. Protective equipment – protective clothing and safety equipment. 

5. Place – laboratory design. 

 

Consider the five P‘s in each facet of laboratory work. Properly conducted, risk assessment 

can help prevent exposure to biohazards and minimize the potential for laboratory-acquired 

infection. Remember that prior planning prevents poor performance. 

 

 

 



 

 

1. Risk Assessment and Management Table 

 

 Risk Assessment Risk Management 

Pathogen - Agent classification 

(Appendix B). 

- Routes of infection. 

- Infectious disease process. 

- Virulence, pathogenicity, 

quantity, concentration, 

incidence in community, 

presence of vectors. 

- Registration (See Section 2) 

- Biosafety Unit. 

- University Institutional Biosafety 

Committee. 

 

 

Procedures - Aerosol risk: sonicating, 

centrifuging, homogenizing, 

blending, shaking, etc. 

- Percutaneous risk: needles, 

syringes, glass Pasteur 

pipettes, scalpels, cryostat 

blade/knife, etc. 

- Splash/splatter risk: pipetting, 

microbial loop, etc. 

   - Written set of standard operating 

procedures (SOPs) with safety 

practices incorporated. 

  - Adherence to basic biosafety 

principles. 

  - Label labs, areas, and equipment 

housing BSL2 or higher agents. 

  - Conduct lab inspections to review 

practices and containment equipment. 

  - Use trial experiments with non-

infectious material to test new 

procedures/equipment. 

Personnel - Host immunity 

- Neoplastic disease. 

- Infection. 

- Immunosuppressive therapy. 

- Age, race, sex, pregnancy. 

- Surgery (splenectomy, 

gastrectomy). 

- Diabetes, Lupus. 

- Immunization. 

- Post-exposure prophylaxis. 

- Serum banking. 

- Attitude toward safety. 

- Comfort. 

    - Open wounds, non-intact skin, 

eczema, dermatitis. 

  - Safety training. 

  - Prior work experience with biohazards. 

  - Demonstrated proficiency with 

techniques. 

  - Prompt reporting of all exposure 

incidents, near misses, as well as signs 

and symptoms of related disease to PI 

and UHS. 

  - Investigation/review of incidents/ 

spills, etc. to prevent future occurrence. 

Protective 

Equipment 

- Aerosols – respirable size 

particles) <5µm. 

- Droplets/splatter. 

- Sharps. 

 

- Personal protective equipment: 

- Respirators – HEPA, N-99, N-95, etc. 

      - Face (eye, nose, mouth) protection, 

mask and safety glasses, or chin length 

face shield. 

      - Solid front gown or lab coat.  

      - Gloves. 

     - Biological safety cabinets. 

     - Centrifuge safety buckets/rotors. 

Place – 

Laboratory 

- Risk group/biosafety level 

requirements. 

- Basic lab – door, sink, surfaces easily 

cleaned, eyewash, screens on windows 



 

 

Facility 

 

- Aerosol risk. 

- Restricted access. 

that open. 

- Labels. 

    - Containment laboratory with 

directional airflow. 
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2. Routes of Exposures 

In order for biological agents to cause disease, they must first enter or invade the body in 

sufficient numbers. Routes of entry include oral, respiratory, parenteral, mucous 

membrane and animal contacts (bites, scratches). Once inside the body, biohazards must 

meet other requirements to cause disease; they must colonize and establish in body cells, 

tissues and/or organs, overcome the body‘s natural defense mechanisms and mutate or 

adapt to body changes. 

Other factors contribute to an individual‘s susceptibility to the disease process. These 

include age, immunological state, occupation, physical and geographic environment and 

predisposing conditions (such as alcoholism and other drug abuse, pregnancy and 

diseases such as diabetes). 

It is difficult to determine a minimum infectious dose when discussing biohazards. The 

same dose of a pathogen may produce no disease symptoms in one individual but may 

cause serious or even fatal disease in another. There are microorganisms for which it is 

thought one organism entering the body is sufficient to invade and promote the disease 

process; the bacteria that causes tuberculosis is an example. For many pathogens, 10 to 

100 or more organisms must enter the body to cause infection leading to disease.  See the 

table below for additional information on routes of exposure or contact the Biosafety 

Unit. 

 

Routes of Transmission for Infectious Agents in the Laboratory 

Route of Exposure Protective Measures 

Mucous Membranes.  

Exposure via the mucous 

membranes, eyes, nose, or mouth 

due to splash/ splatter. 

Achieve face protection by: 

or a full face shield. 

protective shield. 

 

 

Inhalation.  

Breathing in respirable aerosols 

(particles <5µm) due to centrifuge 

leaks, spills, or aerosol-generating 

procedures such as pipetting, 

homogenizing, etc. 

Avoid exposure to aerosols by: 

 

centrifuging. 

 

Ingestion.  

Exposure from mouth pipetting or 

eating, drinking or smoking in the 

laboratory. 

Prevent exposure via ingestion by: 

laboratory. 

 



 

 

. 

Percutaneous.  

Exposure through intact or non-

intact skin via needlestick, 

puncture with a contaminated 

sharp object, animal scratch or 

bite, through wounds, abrasions, 

eczema. 

Prevent percutaneous injuries by: 

 

extreme caution with sharps. 

leakproof sharps container. 

 

 

-intact skin with waterproof 

bandages and wearing double gloves. 

Contact (indirect exposure).  

Touching mucous membranes with 

hands that have been in contact 

with contaminated surfaces such as 

benches, phones, computers, etc. 

or hands that were not washed 

after working. 

 

Prevent indirect exposure by: 

 work surfaces. 

working or gloves have been 

compromised. 

-

gloved hands (good personal hygiene). 

laboratory. 

 

 

Whenever in the laboratory always adhere to the basic biosafety principles: 

 

a. Do not eat, drink or smoke in the laboratory. 

 

b. Always wash hands when finished working or gloves have been compromised. 

 

c. Wear PPE within the laboratory. Be sure to remove PPE prior to leaving the 

laboratory. 

 

d. Never mouth pipette, always use mechanical pipettors. 

 

e. Use extreme caution when working with sharps. 

 

f. Contain aerosols by using appropriate equipment. 

 

g. Decontaminate work surfaces, spills and waste 

 

3. Biosafety levels 

The CDC and NIH have established biosafety levels for work with biohazardous 

materials in the publication Biosafety in Microbiological and Biomedical Laboratories 

(BMBL). The publication provides combinations of microbiological practices, laboratory 

facilities, and safety equipment as well as their recommended use in four biosafety levels 

(BSL) of laboratory operation with selected agents infectious to humans. Also included in 

the BMBL is a parallel set of biosafety levels for research involving small laboratory 

animals. 

 



 

 

Below is a summary of practices, equipment and facility requirements for agents assigned 

to biosafety levels 1–3 (BSL 1–3). Additional information on biosafety levels may be 

obtained from the Biosafety Unit. 

 

Summary of Recommended Biosafety Levels for Infectious Agents 

B

S

L 

Agents Practices Safety 

Equipment 

(Primary 

Barriers) 

Facilities 

(Secondary 

Barriers) 

1 Not known to 

cause disease in 

healthy adults. 

Standard 

Microbiological 

Practices 

None required. Open bench 

top sink 

required. 

2 Associated with 

human disease. 

 

BSL-1 practice plus: 

 Limited access. 

 Biohazard warning 

signs. 

 "Sharps" 

precautions. 

 Biosafety manual 

defining any needed 

waste 

decontamination or 

medical surveillance 

policies. 

Class I or II 

BSCs or other 

physical 

containment 

devices used for 

all manipulations 

of agents that 

cause splashes or 

aerosols of 

infectious 

materials. 

 PPE: laboratory 

coats; gloves; 

face protection as 

needed. 

BSL-1 plus: 

Autoclave 

available. 

 

3 Indigenous or 

exotic agents 

with potential 

for aerosol 

transmission; 

disease may 

have serious or 

lethal 

consequences. 

BSL-2 practice plus: 

  

 Decontamination 

of all waste. 

 Decontamination 

of lab clothing 

before laundering. 

 Baseline serum. 

 

Class I or II 

BCSs or other 

physical 

containment 

devices used for 

all manipulations 

of agents. 

PPE: protective 

lab clothing; 

gloves; 

respiratory 

protection as 

needed. 

 

BSL-2 plus: 

 Physical 

separation 

from access 

corridors. 

 Self-closing, 

double- door. 

 Exhausted 

air not 

recirculated. 

airflow into 

laboratory. 

 

Adapted from the Office of Health and Safety, Centers for Disease Control and 

Prevention. 
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Section 7 - Signs and Labels 

1. Wall Signs 

a. Laboratory Safety Information Cards 

 

 A Laboratory Safety Information card must be completed and posted at the entryway 

to all laboratories to provide information on the materials handled inside the 

laboratory as well as the name and phone numbers of the principal investigator or 

other responsible person. 

 

 

b. Biosafety Level 

 

 Entryways to research and clinical areas that handle BSL2 materials, human blood or 

other potentially infectious materials must be posted with a BSL2 biohazard sign that 

contains the universal biohazard symbol, the legend ―Biohazard‖ and the term BSL2. 

Entryways to research areas that handle BSL3 material must be posted with a similar 

sign replacing the term BSL2 with BSL3. 

 

2. Door Signs 

 

 HIV and HBV research laboratories and production facilities, laboratories working with 

certain infectious agents that require special provisions for entry (e.g. vaccination), and 

BSL2+ and BSL3 laboratories must have a biohazard door sign posted on all access 

doors.  The sign includes the international biohazard symbol, bears the legend 

"Biohazard", and identifies the name of the infectious agent, any special entrance 

requirements, and the name and phone numbers of the principal investigator or any other 

responsible persons. 

 

 
 

BIOHAZARD 

(Name of infectious agent) 

(Special entrance requirements) 

(Name, telephone number of the principal investigator or other responsible person) 

 

  

 The door signs shall be fluorescent orange-red (or predominantly so) with lettering or 

symbols in a contrasting color. 

 

3. Labels and Color-Coding 

Inside the facility, warning labels shall be affixed to containers of medical waste, 

refrigerators, freezers, incubators, and centrifuges containing BSL2 or BSL3 agents, 

human blood or "other potentially infectious material". Warning labels shall also be 

affixed to other containers used to store, transport or ship BSL2 or BSL3 agents, human 



 

 

blood or "other potentially infectious material". (Note: Shipping blood and ―other 

potentially infectious material‖ not suspected of harboring an infectious agent may not 

require the biohazard warning label, just the diagnostic specimen label). Labels required 

must have the international biohazard symbol and bear the legend "Biohazard". The labels 

shall be fluorescent orange-red (or predominantly so) with lettering or symbols in a 

contrasting color. Labels shall be affixed as close as feasible to the container by string, 

wire, adhesive, or any other method that prevents their loss or unintentional removal. 

 

 The use of warning labels may be waived if: (1) waste is placed in red bags or red 

containers; (2) containers of blood, blood components, or blood products are labeled as to 

their contents and have been released for transfusion or other clinical use; or (3) 

individual containers of blood or "other potentially infectious materials" are placed in a 

labeled secondary container during storage, transport, shipment or disposal. 

 

4. Labeling Equipment Sent Out for Repair or Disposal 

 

 Contaminated and potentially contaminated equipment sent out for repair or disposal 

must be decontaminated as thoroughly as possible.  Affix a tag to the equipment 

indicating when the equipment was decontaminated, what disinfectant was used, and the 

name of the person who performed the decontamination. Thorough decontamination of 

highly technical or sensitive equipment or equipment with limited access to contaminated 

areas may not be possible. Decontaminate the equipment to the degree possible (flushing 

lines or wiping down the exterior) and affix a label to the equipment before sending it out 

for repair. The label must indicate what portions of the equipment remain contaminated 

and include the biohazard symbol as well as the legend "Biohazard". The label must 

convey this information to all affected workers (service representatives, manufacturer, 

etc.). Equipment tags can be obtained from the Biosafety Unit. 

 

 

Section 8 - Laboratory Practices 

In this section, an attempt has been made to provide information regarding hazards involved 

with certain laboratory practices and methods for preventing them. Prevention is an important 

element to biohazard control, and it is recommended that anyone working in a laboratory 

reads this section carefully. 

 

1. Human Factors and Attitudes in Relation to Laboratory Accidents 

 For the purpose of safety, an attitude can be defined as an accumulation of information 

and experience that predisposes an individual to certain behavior. Human factors and 

attitudes result in tendencies on the part of the individual to react in a positive or negative 

manner to a situation, a person or an objective. Laboratory supervisors and Principal 

Investigators should understand the importance of attitudes and human factors in their 

own efforts to control biohazards in their laboratory. Some observations that may be of 

help to supervisors are listed below: 

 

a. The lack of accident perception ability is often a significant factor in laboratory 

accidents. 

 



 

 

b. Inflexibility of work habits, that tend to preclude last minute modification when an 

accident situation is recognized, plays a part in the causation of some laboratory 

accidents. 

 

c. Working at an abnormal rate of speed is a significant causal factor. 

 

d. Intentional violations of regulations are a frequent cause of accidents. This is termed 

excessive risk taking. 

 

e. The performance of routine procedures such as diluting and plating cultures is the 

most frequent task being performed at the time of laboratory accidents. 

 

f. Working when one is very tired is more likely to create a higher potential for 

accidents. 

 

g. Working at a well-organized and uncrowded laboratory bench will help in the 

prevention of lab accidents. 

 

 Each employee working with biohazardous agents must be consistently aware of the 

importance of the proper attitude in preventing accidents in the laboratory. 

 

2. Biosafety Level 1 

 

 Refer to Appendix B ―BSL 1 Lab Practices‖. 

 

3. Biosafety Level 2 

 

 Refer to Appendix C ―BSL 2 Lab Practices‖. 

 

4. Biosafety Level 2+ 

 

 Biosafety level 2+ (BSL2+) is the designation utilized for those biohazard experiments 

that require practices that are more stringent than standard BSL2 procedures. Generally, 

BSL3 practices are mandated in a space designed for BSL2 work. It is preferred that the 

BSL2 laboratory be self contained with all equipment required for the experiment located 

within the laboratory. A biohazard door sign listing the agent in use, emergency contact, 

and entry requirements is posted on the door while BSL2+ work is in progress and access 

is restricted to those involved in the experiment. When work is completed and equipment 

has been decontaminated, the sign is removed and the laboratory is returned to standard 

BSL2 or BSL1 use. 

 

 All manipulations of BSL2+ material are conducted in a class II biological safety cabinet 

and secondary containment is utilized for centrifugation and other potential aerosol 

generating procedures. 

 

 Consult the Biosafety Unit prior to initiating any work at BSL2+. 

 

 

 

 



 

 

5. Cell Culture 

 

a. Wear long sleeved gowns with knit cuffs and long gloves when working in the 

biosafety cabinet. 

 

b. Glassware and other contaminated items should be disinfected or autoclaved before 

washing, reuse or disposal. 

 

c. Glassware should be thoroughly cleaned and rinsed, by washing repeatedly with tap 

water and distilled water. 

 

d. Cell culture wastes must be decontaminated. 

 

e. Maintain a clean lab coat reserved solely for cell culture work. 

 

f. Avoid talking during culture manipulations as aerosols may be drawn into the work 

area. 

 

g. Place pipettes on a rack to avoid disrupting airflow when removed. 

 

h. Keep open tubes parallel to the airflow. 

 

i. After transferring inoculum always recap vials. 

 

j. Do not place tubes on work surface. 

 

k. Discard empty tubes immediately. 

 

l. Work with one specimen at a time; recap before going to the next. 

 

m. Autoclave verification should be performed routinely. 

 

 If a problem with contamination develops, call the Biosafety Unit for further assistance. 

 

6. Transport of Biohazards in the University (Between Labs or Buildings) 

a. Must have two leakproof containers, including the following: 

 

i. a sealed primary container. 

 

ii. a sealed secondary container. 

 

iii. absorbent (paper towels) between the primary and secondary containers suitable 

for the volume transported. 

 

iv. a biohazard sticker on the outside of the secondary container with agent name. 

 

v. lab address and phone number on the outside of the secondary container. 

 

b. Utilize plastic containers whenever feasible. Avoid glass. 

 



 

 

c. Sealed plastic (not glass) primary vials can be transported within sealed, labeled 

plastic bags. 

 

d. If glass primary containers must be used, place containers within a sealed rigid plastic 

container with absorbent and padding to cushion vials during transport. 

 

e. Decontaminate the outside of the primary container before placing into the secondary 

container. 

 

f. Decontaminate the secondary container before leaving the laboratory. 
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7. Basic Microbiological Practices 

a. Culture Plates, Tubes and Bottles 

 

 In the absence of definite accidents or obvious spillage, it is not certain that the 

opening of plates, tubes and bottles of other microorganisms has caused laboratory 

infection. However, it is probable that among the highly infective agents some 

infections have occurred by this means. Particular care is required when opening 

plates, tubes, or bottles containing fungi, for this operation may release a large 

number of spores.  Such cultures should be manipulated in a biological safety cabinet. 

 

 To assure a homogenous suspension that will provide a representative sample, liquid 

cultures are agitated before a sample is taken. Vigorous shaking will create a heavy 

aerosol. A swirling action will generate homogenous suspension with a minimum of 

aerosol. When a liquid culture is re-suspended, a few minutes should elapse prior to 

opening the container to reduce the aerosol. 

 

 The insertion of a sterile, hot wire loop or needle into a liquid or slant culture can 

cause spattering and release of an aerosol. To minimize the aerosol production, the 

loop should be allowed to cool in the air or be cooled by touching it to the inside of 

the container or to the agar surface where no growth is evident prior to contact with 

the culture of colony. Following use of inoculating loop or needle, it is preferable to 

sterilize the instrument in an electric or gas incinerator specifically designed for this 

purpose rather than heating in an open flame. These small incinerators have a shield 

to contain any material that may spatter from the loop or needle. Disposable 

inoculating loops are available commercially. Rather than decontaminating them 

immediately after use with heat, they are discarded first into a disinfectant solution. 

 

 The practice of streaking an inoculum on rough agar results in aerosol production 

created by the vibrating loop or needle. This generally does not occur if the operation 

is performed on smooth agar. It is good safety practice to discard all rough agar 

poured plates that are intended for streaking purposes with a wire loop. 

 



 

 

 Water of syneresis in Petri dish cultures usually contains viable microorganisms and 

forms a film between the rim and lid of the inverted plate. Aerosols are dispersed 

when opening the plate breaks this film. Vented plastic Petri dishes, where the lid 

touches the rim at only three points, are less likely to offer this hazard. The risk may 

also be minimized by using properly dried plates, but even these (when incubated 

anaerobically) are likely to be wet after removal from an anaerobic jar. Filter papers 

fitted into the lids reduce, but do not prevent dispersal. If plates are obviously wet, 

they should be opened in the biological safety cabinet. 

 

 Less obvious is the release of aerosols when screw-capped bottles or plugged tubes 

are opened. This happens when a film of contaminated liquid, which may collect 

between the rim and the liner, is broken during removal of the closure. The practice of 

removing cotton plugs or other closures from flasks, bottles, and centrifuge tubes, 

etc., immediately following shaking or centrifugation can generate aerosols and cause 

environmental contamination. The technique of shaking tissue cultures with glass 

beads to release viruses can create a virus-laden aerosol. Removal of wet closures, 

which can occur if the flask or centrifuge tube is not held in an upright position, is 

also hazardous. In addition, when using the centrifuge, there may be a small amount 

of foaming and the closures may become slightly moistened.  Because of these 

possibilities, it is good safety practice to open all liquid cultures of infectious or 

hazardous material in a biological safety cabinet wearing gloves and a long sleeved 

laboratory garment. 

 

 Dried, infectious culture material may also collect at or near the rim or neck of culture 

tubes/flasks and may be dispersed into the air when disturbed. Containers of dry 

powdered hazardous materials should be opened in a biological safety cabinet. 

 

b. Ampoules 

 

 When a sealed ampoule containing a lyophilized or liquid culture is opened an aerosol 

may be created.  Aerosol creation should be prevented or minimized; opening of 

ampoules should be done in biological safety cabinets.  When recovering the contents 

of an ampoule, care should be taken not to cut the gloves or hands or disperse broken 

glass into eyes, face, or laboratory environment. In addition, the biological product 

itself should not be contaminated with foreign organisms or with disinfectants.  To 

accomplish this, work in a biological safety cabinet and wear gloves.  Nick the 

ampoule with a file near the neck.  Wrap the ampoule in disinfectant wetted cotton.  

Snap the ampoule open at the nick, being sure to hold the ampoule upright. 

Alternatively, at the file mark on the neck of the ampoule, apply a hot wire or rod to 

develop a crack.  Then wrap the ampoule in disinfected wetted cotton, and snap it 

open. Discard cotton and ampoule tip into disinfectant.  The contents of the ampoule 

are reconstituted by slowly adding fluid to avoid aerosolizing the dried material. Mix 

contents without bubbling, and withdraw the contents into a fresh container. Some 

researchers may desire to use commercially available ampoules prescored for easy 

opening.  However, there is the possibility to consider that this may weaken the 

ampoule and cause it to break during handling and storage.  Ampoules of liquid 

cultures are opened in a similar way. 

 

 Ensure that all hazardous fluid cultures or viable powdered infectious materials in 

glass vessels are transported, incubated, and stored in easily handled, nonbreakable 



 

 

leakproof secondary containers that are large enough to contain all the fluid or powder 

in case of leakage or breakage of the glass vessel.  The secondary container must be 

labeled with a biohazard label bearing the name of the infectious material. 

 

c. Embryonated Eggs 

 

 Harvesting cultures from embryonated eggs is a hazardous procedure and leads to 

heavy surface contamination of the egg trays, shells, the environment, and the hands 

of the operator. It is essential that operations of this type be conducted in a biological 

safety cabinet. A suitable disinfectant should be at hand and used frequently. 

 

8. Housekeeping 

 

 Well-defined housekeeping procedures and schedules are essential in reducing the risks 

associated with working with pathogenic agents and in protecting the integrity of the 

research program. This is particularly true in the laboratory operating under less than total 

containment concepts and in all areas used for the housing of animals, whether or not they 

have been intentionally infected. A well conceived and well executed housekeeping 

program limits physical clutter that could distract the attention and interfere with the 

activities of laboratory personnel at a critical moment in a potentially hazardous 

procedure, provides a work area that will not in itself be a source of physical injury or 

contamination, and provides an area that promotes the efficient use of decontaminates in 

the event of inadvertent release of an etiologic agent. Less immediately evident are the 

benefits of establishing, among personnel of widely varying levels of education, some 

concepts of the nature and sources of contamination. 

 

a. Objectives of Housekeeping 

 

 The objectives of housekeeping in the laboratory are to: 

 

i. Provide an orderly work area conducive to the accomplishment of the research 

program. 

 

ii. Provide work areas free of physical hazards. 

 

iii. Provide a clean work area with background contamination ideally held to a zero 

level but more realistically to a level such that extraordinary measures in sterile 

techniques are not required to maintain integrity of the biological systems under 

study. 

 

iv. Prevent the accumulation of materials from current and past experiments that 

constitute a hazard to laboratory personnel. 

 

v. Prevent the creation of aerosols of hazardous materials as a result of the 

housekeeping procedures used. 

 

 Procedures developed in the area of housekeeping should be based on the highest 

level of risk to which the personnel and integrity of the experiments will be subject. 

Such an approach avoids the confusion of multiple practices and retraining of 



 

 

personnel. The primary function, then, of routine housekeeping procedures is to 

prevent the accumulation of organic debris that may: 

 

 Harbor microorganisms potentially a threat to the integrity of the biological 

systems under investigation. 

 Enhance the survival of microorganisms inadvertently released in experimental 

procedures. 

 Retard penetration of decontaminates. 

 Be transferable from one area to another on clothing and shoes. 

 With sufficient buildup, become a biohazard as a consequence of secondary 

aerosolization by personnel and air movement. 

 Cause allergenic sensitization of personnel (e.g. to animal dander). 

 

 Housekeeping in animal care units has the same primary function as that stated for the 

laboratory and should, in addition, be as meticulously carried out in quarantine and 

conditioning areas as in areas used to house experimentally infected animals.  No 

other area in the laboratory has the constant potential for creation of significant 

quantities of contaminated organic debris than do animal care facilities. 

 

b. Scope 

 

 In all laboratories, efforts to achieve total decontamination and to conduct a major 

cleanup of the biological materials are normally undertaken at relatively long time 

intervals. Routine housekeeping must be relied on to provide a work area free of 

significant sources of background contamination. The provision of such a work area is 

not simply a matter of indicating in a general way what has to be done, who will do it, 

and how often. The supervisor must view each task critically in terms of the potential 

biohazard involved, decide on a detailed procedure for its accomplishment, and 

provide instructions to laboratory personnel in a manner that minimizes the 

opportunity for misunderstanding. 

 

 The list given below outlines a portion of the terms requiring critical review by the 

laboratory supervisor. It is not intended to be complete but is presented as an example 

of the detailed manner in which housekeeping in the laboratory complex must be 

viewed. 

 

 Aisles  Eyewashes  Lab Entry and Exit Ways 

 Bench Tops  Floors  Lab Equipment Cleanup 

 Biological Safety Cabinets  Glassware  Refrigerators 

 Cold Rooms  Hallways  Supply Storage 

 Deep Freezer Chests  Incubators  Waste Accumulations 

 Dry Ice Chests  Work Surfaces  Insect and Rodent Control 

 Instruments   

 

c. Assignment of Responsibilities 

 

Housekeeping in the laboratory is one avenue that leads to safely accomplishing the 

research program. It is important that housekeeping tasks be assigned to personnel 

who are knowledgeable of the research environment. The recommended approach to 



 

 

housekeeping is the assignment of housekeeping tasks to the research teams on an 

individual basis for their immediate work areas and on a cooperative basis for areas of 

common usage. Similarly, animal caretaker personnel should be responsible for 

housekeeping in animal care areas. The laboratory supervisor must determine the 

frequency with which the individual and cooperative housekeeping chores need be 

accomplished. Each laboratory supervisor should provide schedules and perform 

frequent inspection to assure compliance. This approach assures that research 

workflow patterns will not be interrupted by a contracted cleanup crew; delicate 

laboratory equipment will be handled only by those most knowledgeable of its 

particular requirements; and the location of concentrated biological preparations, as 

well as contaminated equipment used in their preparation and application, will be 

known. 

 

 

9. Clinical Laboratories 

 

Clinical laboratories, especially those at AUBMC, receive clinical specimens with 

requests for a variety of diagnostic and clinical support services. Typically, the 

infectious nature of clinical material is unknown, and specimens are often submitted 

with a broad request for microbiological examination for multiple agents (e.g. sputa 

submitted for "routine," acid-fast, and fungal cultures). It is the responsibility of the 

laboratory director to establish standard procedures in the laboratory which 

realistically address the issue of the infective hazard of clinical specimens. Except in 

extraordinary circumstances (e.g. suspected hemorrhagic fever), the initial processing 

of clinical specimens and identification of isolates can be done safely at Biosafety 

Level 2, the recommended level for work with bloodborne pathogens such as hepatitis 

B virus and HIV. The containment elements described in Biosafety Level 2 are 

consistent with the Occupational Exposure to Bloodborne Pathogens Standard from 

the Occupational Safety and Health Administration (OSHA), which requires the use 

of specific precautions with all clinical specimens of blood or other potentially 

infectious material (Universal Precautions).  

 

Biosafety Level 2 recommendations and OSHA requirements focus on the prevention 

of percutaneous and mucous membrane exposures to clinical material. Primary 

barriers such as biological safety cabinets should be used when performing 

procedures that might cause splashing, spraying, or splattering of droplets. Biological 

safety cabinets should also be used for the initial processing of clinical specimens 

when the nature of the test requested or other information is suggestive that an agent 

readily transmissible by infectious aerosols is likely to be present (e.g. M. 

tuberculosis), or when the use of a biological safety cabinet (Class II) is indicated to 

protect the integrity of the specimen. The segregation of clinical laboratory functions 

and limiting or restricting access to such areas is the responsibility of the laboratory 

director. It is also the director's responsibility to establish standard, written procedures 

that address the potential hazards and the required precautions to be implemented. 
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Section 9 - Personal Protective Equipment (PPE) 

Multidisciplinary research conducted at the University laboratories requires that personal 

protective equipment (protective clothing and safety apparatus/equipment) be used to protect 

the researcher from contact with infectious, toxic and corrosive agents, excessive heat, cold, 

fire and other physical hazards. Suitable Personal Protective Equipment (PPE) also protects 

the experiment from contamination. The extent and kind of clothing and equipment to be 

selected for any particular activity depends upon the research operations and levels of risk 

associated with the research. While PPE is an important component of any biological safety 

program, PPE is used with the understanding that PPE serves as a second line of defense. 

Good laboratory techniques, procedures and appropriate laboratory equipment are the 

primary barriers against potential exposure to hazardous agents. 

 

For additional information, consult the Biosafety Unit. In the event the Biosafety Unit does 

not have a listing of the kind of protective devices sought, efforts will be made to acquire the 

information needed. 

 

1. Laboratory Clothing 

 A commonly used PPE item within the laboratory is special clothing. Both reusable and 

disposable clothing is available. Whichever is used, it must be durable, designed to 

provide protection and prevent exposure of the skin to harmful agents, as well as be 

compatible with the methods of decontamination employed. 

 

 Laboratory clothing serves to protect the wearer, the experiment, and environment against 

contamination. If proper precautions are not taken, contaminated clothing may carry 

infectious materials outside the laboratory and into other work areas, cafeterias, or the 

home. Infectious agents can remain viable on cotton and wool fabrics and be 

disseminated from these fabrics. 

 

 Some additional points: 

 

a. Overt exposure to agents at all level of risk should be followed by immediate 

decontamination of the PPE and change into clean PPE to protect the worker, the 

experiments and the environment. 

 

b. Provisions should be made for PPE to be provided to visitors and maintenance or 

security personnel, if applicable. 

 

c. PPE worn within the laboratory shall not be worn outside the facility to the library, 

cafeteria, or other places accessible to the public. 

 

d. Personnel should be encouraged to use disposable facial tissues instead of personal 

handkerchiefs. 

 

e. PPE should be placed in an appropriately designated area or container for storage, 

washing, decontamination or disposal. 

 

f. All PPE should be decontaminated before being sent to the laundry or discarded. 

Treat contaminated areas of PPE with an appropriate disinfectant. Lab coats with 

extensive contamination may be placed in a biohazard bag and autoclaved. 



 

 

 

g. Do not take PPE home to launder; select a laundry service that follows universal 

precautions. 

 

h. Change PPE as soon as feasible whenever it is compromised, soiled or torn. 

 

i. Wear appropriate sizes and keep an adequate supply of PPE available in the 

laboratory. 

 

j. Wash hands whenever PPE is removed. 

 

k. Do not touch door handles, elevator buttons, telephones, computers or other clean 

surfaces or items with gloved hands. 

 

l. Wear closed-toe shoes and long pants to guard against skin contamination or chemical 

exposure. Do not wear sandals or shorts in the laboratory. 

 

Gloves   

  

 Gloves should be comfortable and of sufficient length to prevent exposure of the wrist 

and forearm. Depending upon intended use, the composition and design of the glove may 

vary to provide the desired level of flexibility, strength, impermeability, and resistance to 

penetration by sharp objects, as well as protection against heat and cold.  

 

 No one glove can be expected to be satisfactory for all intended uses. Gloves may be 

fabricated of cloth, leather, natural and synthetic rubbers, or plastics. New formulations of 

synthetic rubber and plastic continue to be developed as research makes varied and 

changing demands on the protective capabilities of gloves. Changing applications lead to 

improved capabilities of impermeability, strength, flexibility, tactile sense and control. 

Within even the modest laboratory, the glove applications may be such that no less than 

four or five types of protective gloves need to be stocked and used. 

 

 Disposable (single use) gloves provide a barrier between infectious agents and the skin. 

Glove use is a basic precept of preventing infectious agent transmission. Breaks in the 

skin barrier of the hand (damaged cuticles, scrapes, micro-cuts, dermatitis, etc.) are 

common. 

 

 Gloves shall be removed and hands washed before exiting the laboratory. Use the one 

glove method, or an appropriate secondary container, when transporting materials through 

common use areas. 

 

 Contact EHSRM to receive information about the type and availability of gloves needed 

for various tasks, such as working with animals, dry ice, heat, acids, etc. 

 

 Considerations for the selection and use of gloves: 

 

 Gloves are not 100% leakproof; change gloves periodically and when soiled and 

always wash hands after removing gloves or other PPE. 

 Gloves will not prevent needle sticks or other puncture injuries. 

 Check gloves for visible tears before use. 



 

 

 Avoid wetting examination gloves as water or disinfectants will encourage wicking 

and leaking. 

 Do not reuse examination gloves; discard contaminated gloves in a biohazard bag 

immediately after use. 

 Double glove or use household utility gloves when cleaning spills. Household utility 

gloves may be decontaminated and reused (replace when compromised). 

 

Procedure for Removing Gloves 

 

Grip the outside of one glove at wrist with the other gloved hand, pull glove off and 

gather in palm of gloved hand. Place index or middle finger of the ungloved hand on 

wrist of gloved hand, slide finger under the glove opening and pull glove off inside out. 

 

When removing PPE, remove lab coat or solid front gown first, then remove gloves 

(aseptically), remove face protection last to avoid touching your face with contaminated 

hands. If wearing double gloves, remove outer gloves before removing lab coat or solid 

front gown. 

 

a. Shoes 

 

 Shoes worn in the laboratory must be closed-toe. Protective shoes are required for certain 

work activities. When working with infectious agents it is advisable to wear shoe covers, 

which can be decontaminated (autoclaved) before disposal, over street shoes. For work in 

tissue culture laboratories, it may be necessary to change from street shoes to specific 

laboratory shoes for protection of cultures from contamination. 

 

b. Gowns, Lab Coats, Jumpsuits, Aprons and Other Protective Clothing 

 

 Gowns, lab coats and jumpsuits protect the wearer‘s clothing and skin from 

contamination. As with all PPE, the type of clothing needed depends on the task being 

performed and the degree of exposure anticipated. 

 

 Solid front wrap-around clothing offers better protection than pull-over type clothing or 

clothing with front closures. Lab coats are not 100% leakproof; change PPE when soiled, 

and always wash your hands after removing any PPE. Lab coats or other protective 

clothing will not prevent needle sticks or other punctures. Spills and splashes occur most 

often in the chest or lap area. The contaminated surface must be touched during removal 

of a front closing jacket or lab coat. The contaminated portion often ends up in the 

wearer‘s face during removal of pullover clothing. Many workers prefer not to button up 

front closing jackets, which leaves street clothing exposed. If front closing jackets must 

be worn, strict measures shall be implemented to assure the clothing is closed at all times 

when performing procedures or tasks that may cause exposure. 

 

 Long sleeved garments with snug fitting cuffs are preferred over open or short sleeves. 

Snug fitting cuffs prevent splashes, splatters and aerosols from making contact with 

exposed skin on the lower arms. Longer single-use gloves can be pulled over snug fitting 

cuffs to seal out any infectious materials. 

 



 

 

 Plastic, vinyl or rubber aprons are usually worn over other protective clothing when extra 

protection is desired. Aprons are necessary for protection against liquids spilling or 

splashing on clothing. It is recommended that appropriate aprons be worn to protect 

against the potential harmful effects of liquid waste. Aprons may also be used to provide 

protection from steam and hot water in locations such as animal handling facilities, 

autoclave rooms and laboratory glass washing rooms. 

 

c. Face and Eye Protection 

 

 Protection of the face and eyes is of prime importance in laboratories due to the potential 

for foreign material, both liquid and solid, to splash on the head, face and eyes or contact 

lenses. The selection is dependent upon materials of construction, fit, comfort, and 

compatibility with the work and the overall facial area requiring protection. 

 

 Some of the considerations for selection and use of face and eye protections are indicated 

below: 

 

 Face shields and hoods protect the face and the neck from flying particles and sprays of 

hazardous material; however, they do not provide basic eye protection against impacting 

objects. 

 Shields should cover the entire face, permit tilting back to clean the face if desired, and be 

easily removed in the event of an accident. 

 If an eye hazard exists in a particular operation or experiment, the soundest safety policy 

would be to require that eye or face protection, or both, be worn at all times by all persons 

entering or working in the laboratory. 

 Contact lenses do not provide eye protection. It is recommended that contact lenses not be 

worn when working around chemicals, fumes, and other hazardous material and dust 

particles since these items may become trapped in the space between the contact lens and 

the cornea. When contact lenses are worn, eye protection, such as tight fitting goggles, 

must be worn. 

 

10. Respiratory Protection 

Protection of the respiratory system is a major concern of any biological safety program 

because infectious organisms can readily enter the human body through the respiratory tract. 

The possibility of this occurring depends on the type and infectious dose of the particular 

organism. For some, as few as one to ten organisms, when inhaled, may cause infection. 

Particles with an effective aerodynamic diameter of between 0.5 and 5

fraction) are most effective at penetration and retention in the deep pulmonary spaces. 

Particles larger than 5 micrometers are generally trapped in the upper respiratory tract and 

eventually cleared or swallowed. 

 

Engineering controls, such as the use of biological safety cabinets, should be always 

considered as a first line of defense against respiratory infection when working with 

infectious organisms. Respirators should only be considered as a second line of defense after 

feasible engineering controls have been put into place and additional controls are still needed. 

 

Respirators vary in design, application, and protective capability. Respirators can be placed 

into two categories: 

 



 

 

 air purifying 

 supplied air 

 

By far, the most commonly used respirators in laboratories are air-purifying respirators. 

These protect by purifying the existing breathing air through a filter (for particulates) or 

cartridge (for gases and vapors). Dust masks that have been approved by NIOSH are also 

considered air-purifying respirators. These are ranked by their filtering efficiencies and by 

whether they can be used in an environment containing oil aerosols. Approved dust masks 

will have one of the following designations – N95, N99, N100, R95, R99, R100, P95, P99, or 

P100. Proper selection of cartridges and respirators is very important and should not be made 

without input from EHSRM. New regulations concerning respirators require initial and 

annual training and fit testing, as well as medical surveillance of all respirator wearers.  

Please make sure that EHSRM is notified whenever the use of a respirator is being 

considered. EHSRM can assist in evaluating the procedure, selecting the proper respirator, 

and provide the required training and fit testing.  UHS must also be notified so that medical 

surveillance and clearance can be issued prior to wearing the respirator. 

 

11. Selection of PPE 

Use the following PPE to minimize exposure via mucous membrane OR non-intact skin: 

 

 For face protection, wear safety glasses and a mask, or a chin length face shield 

whenever splashing, splattering or droplets may be anticipated (any work with liquids 

on the open bench). An impact resistant face shield should be used when operating the 

autoclave. Impact resistant face shields will protect the user‘s face against splatters of 

hot liquids or broken glass fragments. 

 Gloves and a lab coat are worn to protect the skin and clothing from contact with 

potentially infectious materials. Wear gloves that are long enough to extend over the 

sleeves of the lab coat and cover wrists. Consider double gloving when working with 

cultures of infectious agents or handling spills. Thicker household utility gloves can 

be worn for cleaning blood or BSL2 spills. Utility gloves can be decontaminated and 

reused until the integrity of the glove is compromised. Temperature resistant gloves 

should be worn to protect hands from physical damage when working with very hot 

(autoclave) or cold (liquid nitrogen tank, -70°C freezer) materials. 

 Sleeve covers are worn over lab coat and gown sleeves to provide protection to the 

sleeves and wrists from contamination when working in the biological safety cabinet. 

Disposable sleeve covers have tight fitting grips at both ends. 

 Waterproof bandages are worn to cover any wounds or non-intact skin before gloving. 

It is preferred to double glove when skin is damaged or non-intact. Inform your 

supervisor of any severe skin conditions or wounds. Avoid working with BSL2, BSL3 

or other potentially infectious materials if non-intact skin cannot be adequately 

covered. 

 Solid front gowns provide more protection to clothing and skin than lab coats. Solid 

front gowns are worn for high hazard infectious agent work. The tight fitting cuffs of 

the gown help to minimize wrist contamination. 

 Impervious lab coats, gowns or aprons are worn when heavy contamination or soiling 

is likely. 

 Head covers are worn to protect the hair and scalp from splatter or droplets when 

working with heavy contamination or when contact with the head is likely. When 



 

 

choosing a head cover make sure it is impervious to liquids (some head covers are not 

impervious). 

 Shoe covers are worn over the shoes to protect shoes from contamination when 

working in heavily contaminated areas (such as large spills, crime scenes, morgues, 

cadaver dissection areas, surgical operation areas). 

 Gowns, head and shoe covers also help keep contaminants from entering the sterile 

area in clean rooms and surgical suites. 

 

Use the following PPE to minimize exposure via cuts, slices, or scratches: 

 

Kevlar gloves and sleeves are cut resistant and will help guard against slices, scratches or 

cuts, but will not prevent direct puncture or needlestick injuries. Steel mesh gloves also 

protect against slices, cuts, and scratches but will not eliminate punctures. Neoprene and 

other abrasive resistant gloves are cut resistant, but significantly reduce dexterity. 

 

Use the following PPE to minimize exposure via aerosols: 

 

HEPA filtered respirators (air purifying or powered air purifying) are worn to prevent 

exposure to potentially infectious aerosols when cleaning spills of concentrated infectious 

material or responding to centrifuge incidents. 

 

12. PPE Requirements Table 

 

PPE Biosafety Level 1 Biosafety Level 2 Biosafety Level 3 

 

Gloves Recommended to 

prevent skin or 

clothing contact 

with BSL1 

materials.  Note: 

work that may 

involve 

radioactive 

materials or 

chemicals will 

require the use of 

a lab coat and 

gloves. 

Required Required 

 

Lab Coat Recommended to 

prevent skin or 

clothing contact 

with BSL1 

materials.  Note: 

work that may 

involve 

radioactive 

materials or 

chemicals will 

require the use of 

Required Solid front protective 

clothing such as back 

fastening gown with tight 

fitting cuffs must be worn 

to protect street clothing 

and skin from contact with 

infectious agents. 

 



 

 

a lab coat and 

gloves. 

Face 

Protection 

 Wear protective eyewear 

and surgical mask or chin 

length face shield 

whenever splashing, 

splattering or spraying is 

anticipated to prevent 

contact with mucous 

membranes of the eyes, 

nose and mouth. 

Researchers can augment 

eye protection by 

performing experiments 

behind a protective 

splash shield. 

Face protection is not 

required when performing 

all work inside a biological 

safety cabinet. However, if 

there is a potential for 

splashing, such as from a 

dropped container during 

transport, face protection 

must be worn. 

 

Respiratory 

Protection 

  The use of respiratory 

protective equipment such 

as a powered air purifying 

respirator (PAPR) will be 

recommended or required 

by the University 

Institutional Biosafety 

Committee and/or 

EHSRM on a case by case 

basis. The use of PAPRs is 

required for response and 

cleanup of a BSL3 spill. 

Other  Other PPE such as Tyvek coveralls, booties, sleeve 

guards, plastic aprons, and household rubber gloves 

will be recommended on a case-by-case basis. 

Generally, additional protective clothing is required 

whenever there is a high potential for splashing of 

potentially infectious material, such as organ 

harvesting or large spill response and clean up. 

 

 

2. Laboratory Equipment 

1. Biological Safety Cabinets 

The Biosafety Officer monitors the performance of biological safety cabinets. The program 

conforms to guidelines established by the National Institutes of Health (NIH) and the Centers 

for Disease Control and Prevention (CDC) and the Occupational Safety and Health 

Administration‘s (OSHA) Bloodborne Pathogens Standard. 

 

Biological safety cabinets (BSCs), when used properly, provide a clean work environment for 

research or patient care activities. Biological safety cabinets offer personnel, product, and 

environmental protection.  The BSC provides primary containment for infectious materials.  

The efficacy of BSCs depends upon the behavior of the operator and the orientation of the 

unit in the facility. The BSC isolates biohazards from personnel by confining the 



 

 

biohazardous material in the unit. The BSC removes aerosolized biohazardous material by 

moving air through high efficiency particulate air (HEPA) filters. The intake air is filtered 

through a HEPA filter before entering the BSC work area. Exhaust air also passes through a 

HEPA filter. Aerosols generated in the work area of the BSC are contained within the BSC. 

 

Operating Procedures for Class II Biological Safety Cabinet: 

 

 If used, turn off UV light; turn on fluorescent light and blower. 

 Disinfect all interior surfaces with 70% ethanol or suitable disinfectant. 

 Place items required for procedure into cabinet; do not obstruct grills. 

 Wait 2-3 minutes for contaminants to purge from work area. 

 Keep materials at least 4 inches inside work area. 

 Work should proceed from clean to contaminated areas. 

 After procedure, allow cabinet to run 2-3 minutes before removing materials. 

 Wipe down all work surfaces with 70% ethanol or suitable disinfectant. 

 Turn off fluorescent light and blower if desired. 

 

Many BSCs are equipped with germicidal ultraviolet (UV) lamps. Time of exposure, 

distance, presence of dust or debris and UV lamp intensity affect the germicidal effect of the 

UV lamp. The visible blue-violet glow of the UV lamp does not indicate there is germicidal 

effect. The UV lamp needs to be cleaned periodically to remove dust. UV lamps may damage 

eyes, skin, and laboratory equipment. UV lamps should be turned off while the room is 

occupied. 

 

2. Procedures for Centrifugation 

All centrifugation shall be done using centrifuge safety buckets or sealed centrifuge tubes in 

sealed rotors. If a small centrifuge is used and centrifuge safety cups are not available, the 

centrifuge should be operated in the biological safety cabinet. 

 

Each person operating a centrifuge should be trained on proper operating procedures. 

 

The following procedures for centrifugation are recommended: 

 

 Examine tubes and bottles for cracks or stress marks before using them. 

 Fill and decant all centrifuge tubes and bottles within the biological safety cabinet. 

Wipe outside of tubes with disinfectant before placing in safety cups or rotors. 

 Never overfill centrifuge tubes as leakage may occur when tubes are filled to capacity. 

The maximum for centrifuge tubes is 3/4 full. 

 Always cap tubes before spinning. 

 Place all tubes in safety buckets or sealed rotors. Inspect the "O" ring seal of the 

safety bucket and the inside of safety buckets or rotors. Correct rough walls caused by 

erosion or adhering of matter and remove debris from the rubber cushions. 

 Wipe exterior of tubes or bottles with disinfectant prior to loading into rotor or safety 

bucket. 

 Never exceed safe rotor speed. 

 Stop the centrifuge immediately if an unusual condition (noise or vibration) begins. 

 Wait five minutes after the run before opening the centrifuge. This will allow aerosols 

to settle in the event of a breakdown in containment. 



 

 

 Decontaminate safety carriers or rotors and centrifuge interior after each use. 

 Open safety buckets or rotors in a biological safety cabinet. If the rotor does not fit in 

the biological safety cabinet, use the fume hood. 

 If construction of the centrifuge permits, the centrifuge chamber is to be connected to 

a vacuum pump with a HEPA filter installed between the centrifuge and the vacuum 

pump. 

 

3. Vacuum Line/Pump Chemical Traps and Filters 

Vacuum line/pump chemical traps and filters prevent suction of infectious and non-infectious 

materials into the vacuum lines/pump. Two techniques for devising chemical traps and filter 

systems are reprinted from the Laboratory Safety Monograph below.   

 

Considerations and Limitations of Vacuum Line/Pump Chemical Traps and Filters: 

 

 Add full strength chemical disinfectant to chemical trap flasks.  Allow the aspirated 

fluids to complete the dilution. (For example: Start with 100-ml household chlorine 

bleach, aspirate 900-ml fluids and discard). 

 Vacuum line filters shall be examined and replaced if clogged or if liquid makes 

contact with the filter. Used filters shall be discarded in the medical waste stream. 

 

 

 

 

 

4. Syringes and Needles 

The hypodermic needle is a dangerous instrument. To lessen the chance of accidental 

injection, aerosol generation, or spills, the use of syringes should be avoided when alternate 

methods are available. For example, use a blunt needle or cannula on the syringe for oral or 

intranasal inoculations and never use a syringe and needle as a substitute for a pipette in 

making dilutions. 

 

The following practices are recommended for hypodermic needles and syringes when used 

for parenteral injections: 

 

 Use the syringe and needle in a biological safety cabinet only and avoid quick and 

unnecessary movements of the hand holding the syringe. 

 Examine glass syringes for chips and cracks, and needles for barbs and plugs. This 

should be done prior to sterilization and before use. Use needle-locking syringes only, 

and be sure that the needle is locked securely into the barrel. Replace glass syringes 

with plastic disposable syringes whenever possible. 

 Whenever possible use safer needle systems. 

 Wear latex gloves for all manipulations with needles and syringes. 

 Fill the syringe carefully to minimize air bubbles and frothing of the inoculum. 



 

 

 Expel excess air, liquid and bubbles from a syringe vertically into a cotton pledget 

moistened with an appropriate disinfectant, or into a small bottle of sterile cotton. 

 Do not use the syringe to forcefully expel a stream of infectious fluid into an open vial 

for the purpose of mixing.  Mixing with a syringe is condoned only if the tip of the 

syringe is held below the surface of the fluid in the tube. 

 If syringes are filled from test tubes, take care not to contaminate the hub of the 

needle, as this may result in the transfer of infectious material to the fingers. 

 When removing a syringe and needle from a rubber-stoppered bottle, wrap the needle 

and stopper in a cotton pledget moistened with an appropriate disinfectant. If there is 

concern of the disinfectant contaminating sensitive experimental materials, a sterile 

pledget may be used and immediately discarded into a biohazard bag. 

 When inoculating animals, position the hand that is holding the animal ―behind‖ the 

needle or use a pair of forceps to hold the animal in order to avoid puncture wounds. 

 Be sure the animal is properly restrained prior to the inoculation and be on the alert 

for any unexpected movements of the animal. 

 Before and after injection of an animal, swab the injection site with an appropriate 

antiseptic. 

 Discard syringes into a sharps container. DO NOT bend, shear, recap or otherwise 

manipulate the needle.   
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5. Pipettes 

The following is excerpted from Laboratory Safety, Principles and Practices 2nd Ed., ASM 

Press. 

 

 Mouth pipetting is prohibited.  

 Never suction or pipette by mouth; always use some type of pipetting aid when 

pipetting infectious materials. Preferably, all activities should be confined to a 

biosafety cabinet. 

 Pipetting of toxic chemicals should be performed in a chemical fume hood. 

 Infectious or toxic materials should never be forcefully expelled from a pipette. Mark-

to-mark pipettes are preferable to other types because they do not require expulsion of 

the last drop. 

 Infectious or toxic fluids should never be mixed by bubbling air from a pipette 

through the fluid. 

 Infectious or toxic fluids should never be mixed by alternate suction and expulsion 

through a pipette. 

 Discharge from a pipette should be as close as possible to the fluid or agar level, and 

the contents should be allowed to run down the wall of the tube or bottle whenever 

possible, not dropped from a height. 

 Pipettes used for transferring infectious or toxic materials should always be plugged 

with cotton, even when safety pipetting aids are used. 

 Avoid accidentally dropping infectious or toxic material from the pipette onto the 

work surface.  Place a disinfectant dampened towel or other absorbent material on the 

work surface, and autoclave before discard or reuse. Plastic backed bench paper is 

suitable for this purpose. 



 

 

 Contaminated pipettes should be placed horizontally into a pan or tray containing 

enough suitable disinfectant, such as hypochlorite, to allow complete immersion of 

the pipettes. Pipettes should not be placed vertically in a cylinder that, because of its 

height, must be placed on the floor outside the biosafety cabinet. Removing 

contaminated pipettes from the biosafety cabinet and placing them vertically in a 

cylinder provides opportunity for dripping from the pipette onto the floor, or the rim 

of the cylinder, thereby creating an aerosol, and the top of the pipettes often protrude 

above the level of disinfectant. 

 Place discarded pans for used pipettes within the biosafety cabinet. 

 After suitable contact time, excess disinfectant can be carefully poured down the sink. 

The pan and pipettes can be autoclaved together, and replaced by a clean pan with 

fresh disinfectant. 

 

6. Blenders, Mixers, Sonicators, and Cell Disruption Equipment 

Hazardous aerosols are created by most laboratory operations involving blending, mixing, 

stirring, grinding or disrupting biohazardous materials. Even the use of a mortar and pestle 

can be a hazardous operation. Other devices that may produce aerosols are ball mills, colloid 

mills, jet mills, tissue grinders, magnetic mixers, stirrers, sonic cleaning devices, ultrasonic 

cell disintegrators, and shakers. 

 

Adequate decontamination is essential prior to sonic cleaning due to possible aerosol 

generation. Wherever sonicators are used in the cleaning process; such as in dishwashers, 

animal cage washers, etc.; all items should be sterilized prior to cleaning. 

 

The laboratory practices generally required when using equipment that may generate aerosols 

with biohazardous materials are as follows: 

 

 Operate blending, cell disruption, and grinding equipment in a biological safety 

cabinet. 

 Use safety blenders designed to prevent leakage from the rotor bearing at the bottom 

of the bowl. In the absence of a leakproof rotor, inspect the rotor for leakage prior to 

operation. A preliminary test run with sterile water, saline, or methylene blue solution 

is recommended prior to use. 

 If the blender is used with infectious material place a towel moistened with an 

appropriate disinfectant over the top of the blender. Sterilize the device and residual 

contents promptly after use. 

 Glass blender bowls are undesirable for use with infectious material because of the 

potential for glass bowls to break. 

 Blender bowls sometimes require supplemental cooling to prevent destruction of the 

bearings and to minimize thermal effects on the product. 

 Before opening the safety blender bowl, permit the blender to rest for at least one 

minute to allow settling of the aerosol cloud. 

 Grinding of infected tissues or materials with any open device is best done within a 

biological safety cabinet. 
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7. Lyophilizing 

Specimens shell-frozen in ampoules are dried on a vacuum manifold or in a chamber-type 

drier at low negative pressure. If the glass neck of the ampoule is sealed off while the 

ampoule is still under vacuum, it may cause implosion, either during the sealing or later when 

the evacuated ampoule is being opened. To avoid this, after drying is completed, and before 

sealing is done, bring the pressure within the ampoule back to normal by gradually 

introducing dry nitrogen, avoiding turbulent disturbance of the dry product. 

 

The narrow or constricted neck of the ampoule is contaminated if the specimen is allowed to 

run down the wall of the neck during filling. Subsequently, when the ampoule is sealed with a 

torch, the dried material on the wall becomes charred or partially decomposed; residues of 

this material may adversely affect the dried material when it is reconstituted. To avoid this, a 

syringe with a long cannula or a Pasteur-type pipette should be used to fill the vial. Do not 

allow the delivery end of the cannula or pipette to touch the neck of the vial. 

 

All ampoules used for freeze-drying of cultures, toxins, or other biohazardous material should 

be fabricated of Pyrex-type glass. This type of glass requires a high-temperature torch using 

an air-gas or oxygen-gas mixture for sealing. These hard glass ampoules are much less apt to 

form gas bubbles that burst inwardly during sealing under vacuum than the soft glass 

ampoules and are more resistant to breakage during handling and storage. 

 

The filling of ampoules and vials with infectious specimens, the subsequent freeze-drying, 

and sealing or closing of ampoules and vials in the preparation of dry infectious specimens 

should be performed in a biological safety cabinet. The same is true for the preparation of 

ampoules and vials containing liquid specimens not subject to freeze-drying. 

 

Safety precautions to be taken will depend on the agents, equipment, and containment 

available. Therefore, before initiating this procedure, the principal investigator should work 

out the protocol for each machine in consultation with the Biosafety Officer. All persons 

using the procedure must then follow the protocol. 

 

8. Microtome/Cryostat 

Due to the very sharp blade and the nature of the materials used with the microtome/cryostat, 

training is essential in the use of the equipment and in the hazards of the materials used with 

the equipment. Users should be informed of the need to prevent cuts and scrapes as well as 

protect the eyes, nose, mouth and skin from exposure to the materials being used. 

 

New personnel must be trained in the proper use and maintenance of the equipment, and 

demonstrate proficiency prior to use. 

 

If using human tissue, microtome/cryostat users are required to attend Bloodborne Pathogens 

training. Fixatives take time to penetrate tissue; the fixatives may not inactivate pathogens 

deep in the tissue. Freezing and drying do not inactivate most pathogens, so, as with fixative 

use, the pathogens that may be present in the tissue should be considered capable of causing 

infection. 

 

Microtome/cryostat users shall also attend Chemical Safety Laboratory Personnel training 

due to the fixatives and dyes used in histology. 

 



 

 

When purchasing new units the available safety features should be taken into consideration 

prior to deciding on a manufacturer or model. Some available safety features are: 

 

 Auto-decontamination cycle. 

 Easy blade release for installing and changing blades. 

 Retractable knife/blade to permit safe entry into chamber for cleaning, retrieving 

specimens, etc. 

 Disposable blades. 

 

Never retrieve samples, change blades, or clean equipment by hand with the blade in place; 

always use appropriate engineering controls (i.e. forceps, tweezers, dissecting probes, and 

small brushes). 

 

Things to remember when using and maintaining microtomes/cryostats: 

 

 Always keep hands away from blades. 

 Use extreme caution when aligning blocks, the blocks may be close to the blades. If 

available, make sure block holder is in locked position when loading/aligning blocks. 

 Use knife-edge protectors/guards. Do not leave knife-edges that may extend beyond 

microtome knife holder unprotected. 

 Keep blocks wet when in the microtome to minimize airborne shavings during slicing. 

 Use brushes to clean/brush equipment. 

 Use engineering controls such as forceps when removing or changing the blade. 

 Dislodge stuck blocks using mechanical means such as forceps and/or dissecting 

probes. 

 Wear appropriate PPE such as a lab coat or gown, mask, safety glasses or goggles, 

surgical grade. 

 Kevlar gloves that provide dexterity and cut protection, and examination gloves to 

protect against biohazards. 

 When changing blades, wear stainless steel mesh gloves to provide additional 

protection from cuts and scrapes. 

 Avoid freezing propellants that are under pressure as they may cause splattering or 

droplets of infectious materials. 

 Decontaminate equipment on a regular schedule using an appropriate disinfectant. 

 Consider trimmings and sections of tissue as contaminated and discard in the 

appropriate waste stream. 

 Do not move or transport microtome with knife in position. 

 Do not leave knives out of containers when not in use. 

 Do not leave motorized microtomes running unattended. 

 

9. Miscellaneous Equipment (Waterbaths, Cold Storage, Shakers) 

Water baths and Warburg baths used to inactivate, incubate, or test infectious substances 

should contain a disinfectant. For cold water baths, 70% propylene glycol is recommended.  

Sodium azide should not be used as a bacteriostatic. It creates a serious explosion hazard. 

 

Deep freeze, liquid nitrogen, and dry ice chests as well as refrigerators should be checked, 

cleaned out periodically to remove any broken ampoules, tubes, etc. containing infectious 

material, and decontaminated. Use rubber gloves and respiratory protection during this 



 

 

cleaning. All infectious or toxic material stored in refrigerators or deep freezers should be 

properly labeled. Security measures should be commensurate with the hazards. 

 

The degree of hazard represented by contaminated liquid nitrogen reservoirs will be largely 

dependent upon the infectious potential of the stored microorganisms, their stability in liquid 

nitrogen, and their ability to survive in the airborne state. Investigations suggest that storing 

tissue culture cell lines in containers other than sealed glass ampoules might result in 

potential inter-contamination among cell lines stored in a common liquid nitrogen repository. 

 

Care must be exercised in the use of membrane filters to obtain sterile filtrates of infectious 

materials. Because of the fragility of the membrane and other factors, such filtrates cannot be 

handled as noninfectious until culture or other tests have proved their sterility. 

 

Shaking machines should be examined carefully for potential breakage of flasks or other 

containers being shaken. Screw-capped durable plastic or heavy walled glass flasks should be 

used. These should be securely fastened to the shaker platform. An additional precaution 

would be to enclose the flask in a plastic bag with or without an absorbent material. 

 

No person should work alone on an extremely hazardous operation. 
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3. Decontamination and Disposal Procedures 

1. Decontamination Methods 

Physical and chemical means of decontamination fall into three main categories: heat, liquid 

decontaminants, and vapors and gases. 

 

a. Heat 

The application of heat, either moist or dry, is recommended as the most effective method of 

sterilization. Steam at 121°C under pressure in the autoclave is the most convenient method 

of rapidly achieving sterility under ordinary circumstances. Dry heat at 160°C to 170°C for 

periods of two to four hours is suitable for destruction of viable agents on an impermeable 

non-organic material such as glass, but is not reliable in even shallow layers of organic or 

inorganic material that can act as insulation.  Incineration is another use of heat for 

decontamination. Incineration serves as an efficient means of disposal for human and animal 

pathological wastes. 

 

The hazards of handling hot solids and liquids are reasonably familiar. Laboratory personnel 

should be cautioned that steam under pressure could be a source of scalding jets if the 

equipment is misused. Loads of manageable size should be used. Fluids treated by steam 

under pressure may be superheated if removed from the sterilizer too soon after treatment. 

This may cause a sudden and violent boiling of contents from the containers that can splash 

scalding liquids onto personnel handling the containers.   

 

 

 

 



 

 

b. Liquid Decontaminants 

 

In general, the liquid decontaminants find their most practical use in surface decontamination 

and, at sufficient concentration, as decontaminants of liquid wastes for final disposal in 

sanitary sewer systems. 

 

There are many misconceptions concerning the use of liquid decontaminants. This is due 

largely to a characteristic capacity of such liquids to perform dramatically in the test tube and 

to fail miserably in a practical situation. Such failures often occur because proper 

consideration was not given to such factors as temperature, contact time, pH, the presence 

and state of dispersion, penetrability and reactivity of organic material at the site of 

application. Small variations in the above factors may make large differences in the 

effectiveness of decontamination. For this reason even when used under highly favorable 

conditions, complete reliance should not be placed on liquid decontaminants when the end 

result must be sterility. 

 

There are many liquid decontaminants available under a wide variety of trade names.  In 

general, these can be categorized as halogens, acids and alkalies, heavy metal salts, 

quaternary ammonium compounds, phenols, aldehydes, ketones, alcohols, and amines. 

Unfortunately, the more active the decontaminant the more likely it will possess undesirable 

characteristics such as corrosivity. None is equally useful or effective under all conditions for 

all infectious agents. 

 

Particular care should be observed when handling concentrated stock solutions of 

disinfectants. Personnel assigned to the task of making up use-concentrations from stock 

solutions must be informed of the potential hazards and trained in the safe procedures to 

follow and appropriate personal protective equipment to use as well as the toxicity associated 

with ocular, skin and respiratory exposure. 

 

c. Vapors and Gases 

A variety of vapors and gases possess decontamination properties. The most useful of these 

are formaldehyde and ethylene oxide. When these can be employed in a closed system and 

under controlled conditions of temperature and humidity, excellent decontamination can 

result. Vapor and gas decontaminants are primarily useful in decontaminating biological 

safety cabinets and associated air handling systems and air filters; bulky or stationary 

equipment that resists penetration by liquid surface decontaminants; instruments and optics 

that may be damaged by other decontamination methods; and rooms, buildings and 

associated air-handling systems. 

 

Avoid inhalation of vapors of formaldehyde and ethylene oxide. Stock containers of these 

products should be capable of confining these vapors and should be kept in properly 

ventilated chemical storage areas. In preparing use-dilutions and when applying them, 

personnel should control the operations to prevent exposure of others and wear respiratory 

protection as necessary. Mutagenic potential has been attributed to ethylene oxide; toxic and 

hypersensitivity effects are well documented for formaldehyde. Ethylene oxide use is very 

limited and is generally used in surgical and clinical areas. 

 

Use of formaldehyde and ethylene oxide is monitored closely by EHSRM. Please contact the 

EHSRM for information regarding the exposure monitoring program. 



 

 

 

2. Autoclave Procedure 

Moist heat causes the denaturation of proteins at lower temperatures and shorter times than 

dry heat. One of the most effective physical decontamination controls is steam sterilization 

(autoclave) which generates moisture and high temperature pressurized steam within a sealed 

chamber. Autoclaves can sterilize all items that are heat stable. In gravity autoclaves, a cycle 

 pressure for one hour may be 

required for decontamination. In the newer vacuum autoclaves, decontamination may require 

 

 

A biological indicator should be used to verify proper autoclave operation.  

 

PPE such as rubberized aprons, full-face shields and heat and liquid resistant gloves must be 

worn when operating autoclaves. 

 

Position items in the autoclave to allow steam penetration into all items to be 

decontaminated. Materials in tightly sealed or stoppered containers may not be effectively 

decontaminated and may become dangerously pressurized causing injury when removed from 

the autoclave. 

 

Items containing chemicals such as phenol or chloroform should not be placed in an 

autoclave. 

 

3. Characteristics of Chemical Decontaminants 

Chemicals with decontaminant properties are, for the most part, available as powders, 

crystals, or liquid concentrates. These may be added to water for application as surface 

decontaminants, and some, when added in sufficient quantity, find use as decontaminants of 

bulk liquid wastes. Chemical decontaminants that are gaseous at room temperature are useful 

as space-penetrating decontaminants. Others become gases at elevated temperatures and can 

act as either aqueous surface or gaseous space-penetrating decontaminants. 

 

Inactivation of microorganisms by chemical decontaminants may occur in one or more of the 

following ways: 

 

 Coagulation and denaturation of protein. 

 Lysis. 

 Binding to enzymes or inactivation of an essential enzyme by oxidation, binding, or 

destruction of enzyme substrate. 

  

The relative resistance to the action of chemical decontaminants may be altered substantially 

by such factors as: concentration of active ingredient, duration of contact, pH, temperature, 

humidity, and presence of extrinsic organic matter. Depending on how these factors are 

manipulated, the degree of success achieved with chemical decontaminants may range from 

minimal inactivation of target microorganisms to an indicated sterility within the limits of 

sensitivity of the assay system employed.  Ineffectiveness of a decontaminant is due primarily 

to the failure of the decontaminant to contact the microorganisms rather than failure of the 

decontaminant to act. If an item is placed in a liquid decontaminant, tiny bubbles are visible 

on the surface of the item. The area under the bubbles is dry and microorganisms in these dry 

areas will not be affected by the decontaminant. If there are spots of grease, rust or dirt on the 



 

 

item, microorganisms under these protective coatings will not be contacted by the 

decontaminant. Scrubbing an item when immersed in a decontaminant is helpful. A 

decontaminant should have, and most do have, incorporated surface-active agents. 

 

a. Properties of Some Common Decontaminants 

Alcohol 

 

Ethyl or isopropyl alcohol in a concentration of 70-85% by weight is often used; however, 

both lose effectiveness at concentrations below 50% and above 90%.  Alcohols denature 

proteins and are somewhat slow in germicidal action. However, alcohols are effective 

decontaminants against lipid containing viruses. A contact time of ten minutes is generally 

employed in efficacy tests with disinfectants. Due to the high evaporation rate of alcohols, 

repeated applications may be required to achieve the required ten-minute contact time for 

decontamination. Because of this, the OSHA Bloodborne Pathogens Standard does not 

recognize alcohol as an effective decontaminant for surfaces. 

  

Isopropyl alcohol is generally more effective against vegetative bacteria; ethyl alcohol is a 

more virucidal agent. 

 

Formaldehyde 

 

Formaldehyde for use as a decontaminant is usually marketed as a solution of about 37% 

concentration referred to as formalin, or as a solid polymerized compound called 

paraformaldehyde. Formaldehyde in a concentration of 5% active ingredient is an effective 

liquid decontaminant. It loses considerable activity at refrigeration temperatures, and the 

pungent, irritating odors make formaldehyde solutions difficult to use in the laboratory. 

Formaldehyde vapor generated from solution is an effective space decontaminant for 

buildings or rooms, but in the vapor state in the presence of water tends to polymerize on 

surfaces to form paraformaldehyde, which is persistent and unpleasant. Heating 

paraformaldehyde to depolymerize it can liberate formaldehyde gas. In the absence of high 

moisture content in the air, formaldehyde released in the gaseous state forms less 

polymerized residues on surfaces and less time is required to clear treated areas of fumes than 

is the case in the vapor state. 

 

Phenols 

 

Phenol itself is not often used as a decontaminant. The odor is somewhat unpleasant and a 

sticky, gummy residue remains on treated surfaces. This is especially true during steam 

sterilization. Although phenol itself may not be in widespread use, phenol homologs and 

phenolic compounds are basic to a number of popular decontaminants.  Phenolic compounds 

are effective decontaminants against some viruses, fungi, and vegetative bacteria, including 

rickettsiae. Phenolics are not effective in ordinary use against bacterial spores. 

 

Quaternary Ammonium Compounds or Quats 

 

After 40 years of testing and use, there is still considerable controversy about the efficacy of 

the Quats as decontaminants. These cationic detergents are strongly surface-active and are 

effective against lipid containing viruses. The Quats will attach to protein so that dilute 

solutions will quickly loose effectiveness in the presence of proteins.  Quats tend to clump 

microorganisms and are neutralized by anionic detergents such as soap. They have the 



 

 

advantages of being nontoxic, odorless, stable, non-staining, non-corrosive to metals, and 

inexpensive. 

 

Chlorine 

 

This halogen is a universal decontaminant active against many microorganisms, including 

bacterial spores. Chlorine combines with protein and rapidly decreases in concentration in the 

presence of protein. Free available chlorine is the active element. It is a strong oxidizing 

agent and corrosive to metals. Chlorine solutions must be prepared frequently. Sodium 

hypochlorite is usually used as a base for chlorine decontaminants.  An excellent 

decontaminant can be prepared from household or laundry bleach. These bleaches usually 

contain 5.25%, or 52,500 ppm, available chlorine. If diluted 1 to 100, the resulting solution 

will contain 525 ppm of available chlorine, and, if a nonionic detergent is added in a 

concentration of about 0.7%, a very good decontaminant is created. 

 

Iodine 

 

The characteristics of chlorine and iodine are similar. One of the most popular groups of 

decontaminants for laboratory use are the iodophors, with Wescodyne being perhaps the most 

widely used. The range of dilution of Wescodyne recommended by the manufacturer is 1 oz. 

in 5 gal. of water (25 ppm available iodine) to 3 oz. in 5 gal. of water (75 ppm available 

iodine). The small amount of free iodine available in this range can rapidly be taken up by 

extraneous protein that may be present. Clean surfaces or clear water can be effectively 

treated with 75 ppm available iodine, but difficulties may be experienced if any appreciable 

amount of protein is present. For iodophors such as Wescodyne, it is critical that the 

manufacturer‘s written instructions are followed. Higher concentrations of iodophors are 

actually less effective, as the iodine is bound to itself or the carrier molecule. For washing the 

hands or for use as a sporicide, it is recommended that Wescodyne be diluted 1 to 10 in 50% 

ethyl alcohol (a reasonably good decontaminant itself). This will give 1,600 ppm of available 

iodine, at which concentration relatively rapid inactivation of any and all microorganisms 

will occur. 

 

b. Selecting Chemical Disinfectants 

No single chemical disinfectant or method will be effective or practical for all situations in 

which decontamination is required. Selection of chemical disinfectants and procedures must 

be preceded by practical consideration of the purposes for the decontamination and the 

interacting factors that will ultimately determine how that purpose is to be achieved. 

Selection of any given procedure will be influenced by the information derived from answers 

to the following questions: 

 

 What is the target organism(s)? 

 What disinfectants, in what form, are known to, or can be expected to, inactivate the 

target organism(s)? 

 What degree of inactivation is required? 

 In what menstruum is the organism suspended (i.e. simple or complex, on solid or 

porous surface, and/or airborne)? 

 What is the highest concentration of organisms anticipated to be encountered? 

 Can the disinfectant, either as a liquid, vapor, or gas, be expected to contact the 

organism and can effective duration of contact be maintained? 



 

 

 What restrictions apply with respect to compatibility of materials? 

 What is the stability of the disinfectant in use concentrations, and does the anticipated 

use situation require immediate availability of the disinfectant or will sufficient time 

be available for preparation of the working concentration shortly before its anticipated 

use? 

 

The primary target of decontamination in the laboratory is the organism(s) under 

investigation. Laboratory preparations or cultures usually have titers in excess of those 

normally observed in nature. Inactivation of these materials presents other problems since 

agar, proteinaceous nutrients, and cellular materials can effectively retard or chemically bind 

the active moieties of chemical disinfectants. Such interference with the desired action of 

disinfectants may require higher concentrations and longer contact times than those shown to 

be effective in the test tube. Similarly, a major portion of the contact time required to achieve 

a given level of agent inactivation may be expended in inactivating a relatively small number 

of the more resistant members of the population.  The current state of the art provides little 

information with which to predict the probable virulence of these more resistant cells. These 

problems are, however, common to all potentially pathogenic agents and must always be 

considered in selecting disinfectants and procedures for their use. 

 

Organisms exhibit a range of resistance to chemical disinfectants. In terms of practical 

decontamination, most vegetative bacteria, fungi, and lipid-containing viruses are relatively 

susceptible to chemical disinfection. The non-lipid-containing viruses and bacteria with a 

waxy coating, such as tubercule bacillus, occupy a mid-range of resistance. Spore forms and 

unconventional (slow) viruses are the most resistant. 

 

A disinfectant selected on the basis of its effectiveness against organisms on any range of the 

resistance scale will be effective against organisms lower on the scale. Therefore, if 

disinfectants that effectively control spore forms are selected for routine laboratory 

decontamination, it can be assumed that any other organism generated by laboratory 

operations, even in higher concentrations, would also be inactivated. 

 

Pertinent characteristics and potential applications for several categories of chemical 

disinfectants most likely to be used in the biological laboratory are summarized in the table 

on the following page. Practical concentrations and contact times that may differ markedly 

from the recommendations of manufacturers of proprietary products are suggested. It has 

been assumed that microorganisms will be afforded a high degree of potential protection by 

organic menstruums. It has not been assumed that a sterile state will result from application 

of the indicated concentrations and contact times. It should be emphasized that these data are 

only indicative of efficacy under artificial test conditions. Individual investigators should 

conclusively determine the efficacy of any of the disinfectants. It is readily evident that each 

of the disinfectants has a range of advantages and disadvantages as well as a range of 

potential for inactivation of a diverse microflora. Equally evident is the need for compromise 

as an alternative to maintaining a veritable ―drug store‖ of disinfectants. 
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10.3.1 Characteristics of Some Liquid Disinfectants Table 
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Quat. Ammon. 

Cpds 

0.1-

2.0% + +   +     + + + +  + + + + +  

Phenolic Cpds 1.0-

5.0% 
+ + b  + +   +   + +  + + + + +  

Chlorine Cpds 500 

ppm
a
 

+ + + +  +   + +  + + + + + + + + + 

Iodophor 25-

1600 

ppm
a
 

+ + + + + +   + +  + +  + + + + +  

Alcohol, Ethyl 70-

85% 
+ + b  +  +      +  + + + + +  

Alcohol, 

Isopropyl 

70-

85% 
+ + b  +  +      +  + + + + +  

Formaldehyde 0.2-

8.0% 
+ + + + +       + +  + + + + +  

Glutaraldehyde 2% + + + + +       + +  + + + + +  

 

 

a. Available halogen 

b. Variable results dependent on virus 

c. Protected from light and air 

d. Usually compatible, but consider interferences from residues and effects on associated 

materials such as mounting adhesives 

e. By skin or mouth or both – refer to manufacturer‘s literature 

 

Adapted from the Laboratory Safety Monograph a supplement to the NIH Guidelines for 

Recombinant DNA Research. 

Note that a contact time of ten minutes is generally used in efficacy testing of disinfectants. 

 

4. Biological Spill Response  

For detailed biological spill response procedures, refer to the below address: 

 

http://www.aub.edu.lb/vpff/ehsrm/Pages/biosafety.aspx 

 

 

5. Select Agents 

Select Agents are materials that have been identified by the U.S. Government as agents that 

have potential use in biological terrorism or warfare. The Department of Health and Human 

Services (DHHS), through the U.S. Centers for Disease Control and Prevention (CDC), and 

the Animal Plant Health Inspection Service (APHIS), through the United States Department 

http://www.aub.edu.lb/vpff/ehsrm/Pages/biosafety.aspx


 

of Agriculture (USDA) regulate Select Agents in the United States and its territories. Each 

agency has developed and will maintain a list of Select Agents, including human, animal and 

plant pathogens, high-risk toxins of biological origin, and prions. The current list of Select 

Agents is provided below and can be accessed at the CDC and USDA web sites: 

 

http://www.cdc.gov/od/sap/faq.htm  and http://www.aphis.usda.gov/vs/ncie/bta.html 

 

The list of select agents can be found at the below address: 

 

http://www.cdc.gov/od/sap/docs/salist.pdf. 

 

6. Packaging and Transportation of Infectious Material/Shipping 

The United State Department of Transportation (DOT), the International Civil Aviation 

Organization, and foreign governments regulate transportation of infectious substances and 

materials that are known or suspected to contain them as hazardous materials, and their 

transportation is subject to regulatory controls. 

 

Contact the Biosafety Unit for details. 

 

7. Biohazardous Waste 

For detailed biohazardous waste management, refer to the ―Hazardous Materials and Waste 

Management Plan‖ or access the below address: 

 

http://www.aub.edu.lb/vpff/ehsrm/Pages/biosafety.aspx 
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Appendix B:  BSL1 Lab Practices 

 

 
 

 

 



 

Appendix C:  BSL2 Lab Practices 
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Foreword  

 

The American University of Beirut is committed to providing its patients, students, 

employees and visitors with an environmental health, safety and risk management services 

that support the university‘s mission of rendering education, research, patient care and public 

services.   

The  Environmental Health, Safety & Risk Management (EHSRM) is responsible for 

implementing the University‘s Policy on Environmental Health, Safety and Risk 

Management by ensuring that campus operations comply with Lebanese and/or US National 

Safety and environmental regulations, requirements and standards.   

The purpose of this manual is to follow basic general laboratory safety rules in laboratories 

handling chemicals and other hazardous materials to establish a reasonable level of safety and 

property protection from the hazards created in a laboratory setting.  
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GENERAL LABORATORY SAFETY 

 

Chemical Hygiene Plan 

 

1. Policy 

The American University of Beirut (AUB) is committed to provide a safe and healthy 

working environment for its students, staff, faculty, and the general public. 

To minimize the potential exposure to hazardous materials, AUB requires its students, staff, 

and faculty to adhere to basic General Laboratory Safety Rules in laboratories handling 

chemicals and other hazardous materials. 

2. Introduction 

The Occupational Safety and Health Administration's (OSHA) laboratory health standard on 

Occupational Exposures to Hazardous Chemicals in Laboratories (CFR 1910.1450) requires 

employers of laboratory employees to implement exposure control programs and convey 

chemical health and safety information to laboratory occupants with hazardous materials. 

Specific provisions of the standard require: 

1. chemical fume hood evaluations;  



 

2. establishment of standard operating procedures for routine and "high hazard" 

laboratory operations;  

3. research protocol safety reviews;  

4. employee exposure assessments;  

5. medical consultations/exams;  

6. employee training;  

7. labeling of chemical containers; and,  

8. the management of chemical safety information sheets (Material Safety Data Sheets) 

and other safety reference materials.  

The standard's intent is to ensure that laboratory employees are apprised of the hazards of 

chemicals in their work area, and that appropriate work practices and procedures are in place 

to protect laboratory employees/occupants from chemical health and safety hazards. 

The standard operating procedures (laboratory practices and engineering controls) 

recommended in this manual identify the safeguards that should be taken when working with 

hazardous materials. These safeguards will protect laboratory workers from unsafe conditions 

in the vast majority of situations. There are instances, however, when the physical and 

chemical properties, the proposed use, the quantity used for a particular purpose or the 

toxicity of a substance will be such that either additional, or fewer, controls might be 

appropriate to protect the laboratory worker. Professional judgment is essential in the 

interpretation of these standard operating procedures, and individual laboratories may modify 

these procedures to meet their specific uses and operational needs. 

 

3. Responsibility for Safety 

It is the responsibility of all lab occupants (students, faculty, staff, and visitors) to follow the 

"Policy on Environmental Health, Safety, and Risk Management". Each individual is 

responsible for conducting activities in a manner that will not endanger himself/herself or any 

others. Any difficulty in performing procedures safely is to be reported to the immediate 

supervisor. Individuals are also expected to take an active part in correcting and reporting 

hazards. 

Supervisors and Principal Investigators are to implement all possible measures to provide a 

safe working environment for those under their direction and to instruct them in safe work 

procedures. Situations requiring further assistance should be reported to the Department 

Head. 



 

Department Heads, Chairs and Deans are responsible for overseeing the application of health 

and safety programs by ensuring that supervisory personnel reporting to them assume their 

responsibilities for adhering to safety regulations and guidelines. They are also required to 

identify those situations requiring further assistance or intervention from EHSRM.  

 

3.1. Chemical Hygiene Responsibilities 

Responsibility for chemical health and safety rests at all levels, along with other officials, to 

provide continuing support for chemical safety. 

Environmental Health, Safety, and Risk Management 

A. Responsibility: 

EHSRM is in charge with the responsibility for control, review, monitoring and advice with 

respect to exposure to chemical, and other hazardous materials used in research and teaching. 

EHSRM provides oversight and control of physical hazards in the workplace, including 

general and laboratory safety, and chemical waste disposal. 

B. Authority: 

EHSRM has the authority to halt any activity which is immediately hazardous to life or 

health. Its primary function however, is to act in an advisory capacity to the individual 

departments, and to help them provide a safe and healthy workplace. 

C. Resources: 

EHSRM professional staff can be called upon for advice and help on safety and 

environmental health problems. The following services are offered relating to chemical 

hygiene at the University: 

 Evaluation and implementation of safety policies and review of new and existing 

equipment and operating practices to minimize hazards to the University community 

and visitors from fire, electricity, hazardous materials, explosion, pressure and 

machinery.  

 Conduct of accident investigations and suggestion of remedial measures and 

procedures.  

 Hazardous waste disposal services are provided for chemical and other hazardous 

materials.  

 Training and assistance in safe chemical handling and other health and safety topics.  

All members of the University should feel free to consult with EHSRM involving exposure 

from potential toxic chemical or other hazardous materials. 



 

EHSRM services are available both in emergency situations and in an advisory capacity to 

answer questions from anyone at the University. However, procedures for safe use and 

disposal of chemicals are available in the laboratory; therefore students and technicians must 

be informed about their responsibilities and the procedures to be followed by the principal 

investigator. 

In the event of an emergency situation, please call EHSRM at ext. 2360. 

The Environmental and Safety Engineer oversees and manages chemical hygiene for the 

entire University. These duties are as follows: 

 Develop and implement University wide components of the Chemical Hygiene Plan 

to ensure consistent and well documented program procedures and policy decisions. 

University wide components will typically exclude specific departmental components 

such as laboratory standard operating procedures, training schedules, and other 

responsibilities assigned to departmental Safety Officers/laboratory supervisors.  

 Work with department chairs or department Safety Officers/laboratory supervisors to 

develop specific components of the Chemical Hygiene Plan. Special attention will be 

given to the safe procurement, use, and disposal of chemicals.  

 Assist department Safety Officers/laboratory supervisors with conducting training 

sessions for all laboratory workers including supervisors, faculty, principal 

investigators, teaching assistants, students, visiting scholars, etc.  

 Assist department Safety Officers/laboratory supervisors with required safety audits 

and the documentation (record keeping) of audits and all employee training sessions.  

 Advise department Safety Officer/laboratory supervisors on implementation of all 

components of the Chemical Hygiene Plan and any specific concerns regarding the 

conduct of appropriate audits and all employee training sessions.  
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4. Definitions 

4.1. Laboratory Definition 

For the purposes of this OSHA standard a laboratory is defined as a facility in which 

hazardous chemicals (defined below) are handled or manipulated in reactions, transfers, etc. 

in small quantities (containers that are easily manipulated by one person) on a non-production 

basis. Typically, multiple chemical procedures are used. 

Hazardous Chemical Definition 



 

The OSHA Laboratory Health Standard defines a hazardous chemical as any element, 

chemical compound, or mixture of elements and/or compounds which constitutes a physical 

or a health hazard. The standard applies to all hazardous chemicals regardless of the quantity. 

A chemical is a physical hazard if there is a scientifically valid evidence that it is a 

combustible liquid, a compressed gas, an explosive, an organic peroxide, an oxidizer or 

pyrophoric, flammable, or reactive. 

A chemical is a health hazard if 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. Classes of health hazards include: 

* carcinogens * irritants 

* reproductive toxins * corrosives 

* sensitizers * neurotoxins (nerve) 

* hepatotoxins (liver) 
* nephrotoxins 

(kidney) 

* agents that act on the hematopoietic system (blood)  

* agents that damage the lungs, skin, eyes, or mucus 

membranes 
 

A chemical is considered a carcinogen or potential carcinogen if it is listed in any of the 

following publications (OSHA uses the term "select" carcinogen): 

 National Toxicology Program, Annual Report on Carcinogens (latest edition)  

 International Agency for Research on Cancer, Monographs (latest edition)  

 OSHA, 29 CFR 1910.1001 to 1910.1101, Toxic and Hazardous Substances  

A chemical is considered hazardous, according to the OSHA standard, if it is listed in any of 

the following: 

 OSHA, 29 CFR 1910.1000 Table Z-1 through Z-3  

 Threshold Limit Values for Chemical Substances and Physical Agents in the Work 

Environment, ACGIH (latest edition)  

 The Registry of Toxic Effects of Chemical Substances, NIOSH (latest edition)  

Over 600,000 chemicals are considered hazardous by the OSHA definition. 

In most cases, the chemical container's original label will indicate if the chemical is 

hazardous. Key words like caution, hazardous, toxic, dangerous, corrosive, irritant, 

carcinogen, etc. should be looked for. Containers of hazardous chemicals acquired or 

manufactured before 1985 may not contain appropriate hazard warnings. 



 

If you are not sure a chemical you are using is hazardous, review the Material Safety Data 

Sheet for the substance or contact your supervisor. 

5. Basic Rules, Regulations and Procedures 

5.1. DO’s 

1. Wear lab coats (knee-length and long-sleeved) and appropriate eye protection 

(minimum safety goggles). 

2. Keep clean work places free of unwanted chemicals, biological specimens, radios, and 

idle equipment. 

3. Keep exits and passageways clear at all time.  

4. Become familiar with the locations and operation of safety and emergency facilities 

such as fire extinguishers, first aid kit, emergency wash facilities, fire alarm pull 

stations, telephone, and emergency exits. 

5. Wash hands before leaving the laboratory.  

6. Leave behind protective clothing (lab coats, gloves, etc.) when leaving the laboratory.  

7. Remove contaminated cloths immediately. 

8. Remove gloves while in the lab when using the computer or telephone. 

9. Remove lab coats before drinking or eating outside the laboratory. 

10. Wash before eating, drinking, smoking, or applying make-up. 

11. Tie or otherwise restrain long hair in a bun when working with chemicals, biohazards, 

radioisotopes, or moving machinery. 

12. Work only with materials when you know their flammability, reactivity, toxicity, safe 

handling, storage and proper operating emergency procedures.  

13. Perform all procedures involving the liberation of volatile materials or aerosols of a 

toxic or flammable nature in a fume hood. 

14. Place sharp objects (syringe needles, broken glass, blades, etc.) in a labeled rigid 

container or sharps containers before disposal. Materials contaminated with bio-

hazardous agents should first be autoclaved.  

15. Keep wet hands and water away from electrical equipment. 

16. Secure your compressed cylinders. 

17. Perform a safety check at the end of each experiment - make sure that gas, water, 

electricity, vacuum lines, air and heaters have been turned off and decontaminate any 

equipment or work areas which may have been in contact with hazardous materials.  

18. Lock laboratory when unoccupied. 

19. Store coats, packs, etc., in areas provided, not around the lab bench. 



 

20. Pay strict attention to all instructions before undertaking an experiment. Ask your 

supervisor for clarification. 

21. Clean up apparatus and work areas at the end of the lab period. 

22. Set up apparatus so that it is not necessary to reach through the assembly to turn 

water, gas or electricity off. 

23. Assemble apparatus so that control valves and switches remain accessible if a fire 

should occur. 

24. Be aware of what neighboring laboratory personnel are doing. 

5.2. DO NOT’s 

1. Wear open shoes, such as sandals, ballerinas, and ballerinas with socks, in the lab. 

2. Wear shorts, skirts, or anything that shows the feet. 

3. Remove the safety glasses or goggles at all times while in the lab, especially a 

chemistry lab. 

4. Block access to emergency equipment (eyewashes, safety showers and fire 

extinguishers).  

5. Hold pipette by mouth.  

6. Pour water into acid. 

7. Return unused chemicals to stock bottles. 

8. Run or walk in the lab.  

9. Carry hazardous chemicals between the lab and storage rooms by hand. Use 

secondary containers. 

10. Place chemicals where they will cause trip hazards, or can cause personal injury. 

Reagent bottles, empty or full, should not be left on the floor. 

11. Place chemicals near incompatible substances that may cause them to react. 

12. Leave chemicals or experiments unattended. 

13. Store food, food containers, drinking glasses in the laboratory. 

14. Keep food in refrigerators at the laboratory. 

15. Sniff or taste chemicals. 

16. Smoke, eat, or drink, or chew in laboratories.  

17. Apply cosmetics or lip-balm in the laboratory. 

18. Engage in horseplay or other act or mischief in the lab. 

19. Perform unauthorized experiments. 

20. Remove chemicals from the lab unless directed otherwise from the 

instructor/supervisor. 



 

21. Use damaged or broken equipment when handling or experimenting with chemicals. 

6. Good Work Practices/Procedures for Handling Laboratory Chemicals 

6.1. General Guidelines 

Carefully read the label before using a chemical. The manufacturer's or supplier's Material 

Safety Data Sheet (MSDS) will provide special handling information. Be aware of the 

potential hazards existing in the laboratory and the appropriate safety precautions. Know the 

location and proper use of emergency equipment, the appropriate procedures for responding 

to emergencies, and the proper methods for storage, transport and disposal of chemicals 

within the facility. 

Do not work alone in the laboratory. If you must work alone or in the evening, let someone 

else know and have them periodically check on you. 

Anyone considering running an experiment unattended should consider the possible hazards 

that could occur as a result of failures, malfunctions, operational methods, environments 

encountered, maintenance error and operator error. 

Label all secondary chemical containers with appropriate identification and hazard 

information. 

Use only those chemicals for which you have the appropriate exposure controls (such as a 

chemical fume hood) and administrative programs/procedures (training, restricted access, 

etc.). Always use adequate ventilation with chemicals. Operations using large quantities (500 

milliliters) of volatile substances with workplace standards threshold limit value (TLV) of 50 

ppm or below should be performed in a chemical fume hood. 

Use hazardous chemicals and all laboratory equipment only as directed or for their intended 

purpose. 

Inspect equipment or apparatus for damage before adding a hazardous chemical. Do not use 

damaged equipment. 

Inspect personal protective apparel and equipment for integrity or proper functioning before 

use. 

Malfunctioning laboratory equipment (hood) should be labeled or tagged "out of service" so 

that others will not inadvertently use it before repairs are made. 

Handle and store laboratory glassware with care. Do not use damaged glassware. Use extra 

care with Dewar flasks and other evacuated glass apparatus; shield or wrap them to contain 

chemicals or fragments should implosion occur. 

Do not purchase or dispense more of a hazardous chemical than is needed for immediate use. 

 



 

6.2. When not to  proceed without reviewing safety procedures 

Sometimes laboratory workers should not proceed with what seems to be a familiar task. 

Hazards may exist that are not fully recognized. Certain indicators (procedural changes) 

should cause the employee to stop and review the safety aspects of their procedure. These 

indicators include:  

 A new procedure, process or test, even if it is very similar to older practices.  

 A change or substitution of any of the ingredient chemicals in a procedure.  

 A substantial change in the amount of chemicals used (scale up of experimental 

procedures); usually, one should review safety practices if the volume of chemicals 

used increases by 200%.  

 A failure of any of the equipment used in the process, especially safeguards such as 

chemical hoods.  

 Unexpected experimental results (such as a pressure increase, increased reaction rates, 

unanticipated byproducts). When an experimental result is different from the 

predicted, a review of how the new result impacts safety practices should be made.  

 Chemical odors, illness in the laboratory staff that may be related to chemical 

exposure or other indicators of a failure in engineered safeguards.  

The occurrence of any of these conditions should cause the laboratory employee to pause, 

evaluate the safety implications of these changes or results, make changes as necessary and 

proceed cautiously. 

Back to Top 

 

6.3. Handling Glassware 

Laboratory glassware is fragile and must be handled properly to avoid injury. 

Glassware tubing should be broken as follows: 

1.  Scratch with a single stoke of a triangular file. 

2.  Moisten scratch and wrap a towel around the glass to protect hands.  

3.  Place thumbnails against tubing opposite scratch and press while pulling apart.  

4.  Fire polish ends before using. 

When fire polish or bending glass tubing, place hot glass on wire gauze. Make sure glass is 

cool before touching it or handling to another person. 

Choose a stopper with hole size appropriate to the size of the tubing. Lubricate the tubing and 

the hole with glycerin or water and wrap tubing in a towel to protect hands in case the tubing 



 

should break. Grasp tubing close to point of insertion and apply force while slowly twisting 

tube. Hold stopper between thumb and forefinger and keep palm of hand away from the area 

where glass will come through stopper. 

Apparatus that can roll such as thermometers should be placed on the lab bench braced 

against other objects at right angles to the edge of the bench, to keep them from rolling onto 

the floor. 

Filter flasks used in vacuum filtration should be heavy walled and free from cracks or other 

imperfections. Vacuum must be released from all parts of apparatus before disconnecting. 

Broken glass should be swept with a brush and dust pan making sure to get all the fragments. 

 

7. Protective Clothing and Laboratory Safety Equipment 

7.1. General Consideration  

Personal protective clothing and equipment should be selected carefully and used in 

situations where engineering and administrative controls cannot be used or while such 

controls are being established. These devices are viewed as less protective than other controls 

because they rely heavily on each employee's work practices and training to be effective. The 

engineering and administrative controls which should always be considered first when 

reducing or eliminating exposures to hazardous chemicals include: 

1. Substitution of a less hazardous substance  

2. Scaling down size of experiment  

3. Substitution of less hazardous equipment or process (e.g., safety cans for glass 

bottles)  

4. Isolation of the operator or the process  

5. Local and general ventilation (e.g., use of fume hoods)  

The Material Safety Data Sheet (MSDS) will list the personal protective equipment (PPE) 

recommended for use with the chemical. The MSDS addresses worst case conditions. 

Therefore, all the equipment shown may not be necessary for a specific laboratory scale task. 

Your supervisor, other sections of this manual or the Environmental and Safety Engineer at 

EHSRM can assist you in determining which personal protective devices are required for 

each task. Remember, there is no harm in being overprotected. Appropriate personal 

protective equipment will be provided to employees and students. 

 

 

 



 

7.2. Protection of Skin and Body 

Skin and body protection involves wearing protective clothing over all parts of the body, 

which could become contaminated with hazardous chemicals. Personal protective equipment 

(PPE) should be selected on a task basis, and checked to ensure it is in good condition prior 

to use (e.g., no pinholes in gloves). 

 

7.3. Normal clothing worn in the laboratory 

Where there is no immediate danger to the skin from contact with a hazardous chemical it is 

still prudent to select clothing to minimize exposed skin surfaces. Employees should wear 

long sleeved/long legged clothing and avoid short sleeved shirts, short trousers or skirts. A 

laboratory coat (knee-length and long sleeved) should be worn over street clothes and be 

laundered regularly. A laboratory coat is intended to prevent contact with dirt, chemical dusts 

and minor chemical splashes or spills. If it becomes contaminated, it should be removed 

immediately and the affected skin surface washed thoroughly. Shoes should be worn in the 

laboratory at all times. Sandals and perforated shoes and ballerinas are not appropriate. In 

addition, long hair and loose clothing should be confined. 

 

7.4. Protective clothing 

Additional protective clothing may be required for some types of procedures or with specific 

substances (such as when carcinogens, cryogens or large quantities of corrosives, oxidizing 

agents or organic solvents are handled). This clothing may include impermeable aprons, face 

shield and gloves as well as plastic coated coveralls, shoe covers, and arm sleeves. Protective 

sleeves should always be considered when wearing an apron. These garments can either be 

washable or disposable in nature. They should never be worn outside the laboratory. The 

choice of garment depends on the degree of protection required and the areas of the body, 

which may become contaminated. Rubberized aprons, plastic coated coveralls, shoe covers, 

and arm sleeves offer much greater resistance to permeation by chemicals than laboratory 

coats and, therefore, provide additional time to react (remove the garment and wash affected 

area) if contaminated. 

For work where contamination is possible, special attention must be given to sealing all 

openings in the clothing. Tape can be utilized for this purpose. In these instances caps should 

be worn to protect hair and scalp from contamination. 

 

 



 

7.5. Gloves 

Chemical resistant and special gloves should be worn whenever the potential for contact with 

corrosive, cryogen or toxic substances and substances of unknown toxicity exists. Gloves 

should be selected on the basis of the materials being handled, the particular hazard involved, 

and their suitability for the operation being conducted. Before each use, gloves should be 

checked for integrity. Gloves should be washed prior to removal whenever possible to 

prevent skin contamination. Non-disposable gloves should be replaced periodically, 

depending on frequency of use and their resistance to the substances handled. 

Protective garments are not equally effective for every hazardous chemical. Some chemicals 

will "breakthrough" the garment in a very short time. Therefore, garment and glove selection 

is based on the specific chemical utilized. General selection criteria is as follows: 

GLOVE TYPE SELECTION GUIDE 

CHEMICAL 

FAMILY 

BUTYL 

RUBBER 
NEOPRENE 

PVC 

(VINYL) 
NITRILE 

NATURAL 

LATEX 

Acetates G NR NR NR NR 

Acids, inorganic G E E E E 

Acids, organic E E E E E 

Acetonitrile, 

Acrylonitrile 
G E G S E 

Alcohols E E NR E E 

Aldehydes E G NR S* NR 

Amines S NR NR F NR 

Bases, inorganic E E E E E 

Ethers G F NR E NR 

Halogens (liquids) G NR F E NR 



 

Inks G E E S F 

Ketones E G NR NR G 

Nitro compounds 

(Nitrobenzene, 

Nitromethane) 

G NR NR NR NR 

Oleic Acid E E F E NR 

Phenols E E NR NR G 

Quinones NR E G E E 

Solvents, Aliphatic NR NR F G NR 

Solvents, Aromatic NR NR F F NR 

*Not recommended for Acetaldehyde, use Butyl Rubber S - Superior E - Excellent G - Good F - 

Fair NR - Not Recommended 

 

Contact the Environmental and Safety Engineer at EHSRM for personal protection 

equipment selection assistance or information. 

 

7.6. Eye Protection 

It is required that every student, staff, instructor and visitor in labs where experiments or 

demonstrations are being performed must wear industrial quality eye protective devices. 

Approved eye protection devices for people handling chemicals must prevent both chemical 

splashes and flying particles (e.g. from broken glass) from entering the eye. The minimum 

eye protection device that meets these requirements is a goggle with hooded ventilation ports.  

Safety glasses, goggles and goggles with face shield should be worn in the laboratory based 

upon the physical state, the operation or the level of toxicity of the chemical used. Safety 

glasses effectively protect the eye from solid materials (dusts and flying objects) but are less 

effective at protecting the eyes from chemical splash to the face. Goggles should be worn in 

situations where bulk quantities of chemicals are handled and chemical splashes to the face 

are possible. Goggles form a liquid-proof seal around the eyes, protecting them from a splash. 



 

When handling highly reactive substances or large quantities of hazardous chemicals, 

corrosives, poisons and hot chemicals, goggles with face shield should be worn. 

Contact lenses can increase the risk of eye injury if worn in the laboratory, particularly if they 

are of the gas permeable variety. Gases and vapors can be concentrated under such lenses and 

cause permanent eye damage. Chemical splashes to the eye can get behind all types of lenses. 

Once behind a lens, the chemical is difficult to remove with a typical eye wash. For these 

reasons it is recommended that contact lenses not be worn in laboratories. 

Eye and face injuries are prevented by the use of the following: 

 

COMPARISON CHART -- EYE PROTECTION DEVICES 

TYPE 

FRONT 

SPLASH 

Protection 

SIDE 

SPLASH 

Protection 

FRONT 

FLYING 

OBJECT 

IMPACT 

Protection 

SIDE 

IMPACT 

Protection 

NECK, 

FACE 

Protection 

COMFORT 

TO 

WEARER 

USER 

ACCEPTANCE 

USE 

LIFETIME 
COST 

Goggles Excellent Excellent Excellent Excellent Poor Fair Poor Fair Moderate 

Glasses 

(no 

shields) 

Good Poor Excellent Poor Poor 
Good to very 

good 
Very good Very good Moderate 

Glasses 

(shields) 
Good Good Good Fair Poor Good Good Very good Moderate 

Face 

shield 

(various 

sizes) 

Excellent 
Good to 

excellent 

Excellent (if 

adequate 

thickness) 

Good to 

excellent 

Depends 

on type 

and length 

Fair 
Good for short 

periods 
Fair 

Moderate 

(depending 

on type) 

SOURCE: ANSI Z87.1 (1989) Occupational and Educational Eye and Face Protection, available from 

American National Standards Institute, Inc., 1430 Broadway, New York, N.Y. 10018 
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7.7. Protection of the Respiratory System 

Inhalation hazards can be controlled using ventilation or respiratory protection. Check the 

label and MSDS for information on a substance's inhalation hazard and special ventilation 

requirements. When a potential inhalation hazard exists, a substance's label or MSDS 

contains warnings such as: 

 



 

- Use with adequate ventilation - Avoid inhalation of vapors 

- Use in a fume hood  - Provide local ventilation 

Take appropriate precautions before using these substances. Controlling inhalation exposures 

via engineering controls (ventilation) is always the preferred method. As with other personal 

protective equipment, respiratory protection relies heavily on work practices and training to 

be effective. 

 

7.8. Use of Respirators 

Respirators are designed to protect against specific types of substances in limited 

concentration ranges. Respirators must be selected based on the specific type of hazard (toxic 

chemical, oxygen deficiency, etc.), the contaminant's anticipated airborne concentration, and 

required protection factors. 

Types of respiratory protective equipment include: 

1. Particle-removing air purifying respirators  

2. Gas and vapor-removing air purifying respirators  

3. Atmosphere supplying respirators  

Respirators are not to be used except in conjunction with a medical and physical examination. 

 

8. Chemical Procurement, Distribution and Storage 

8.1. Procurement 

Before a chemical is received, Material Safety Data Sheet (MSDS) including information 

about proper handling, disposal, protective equipment needs, etc. should be known and 

available to those who will be handling this chemical. Chemical containers shall be received 

intact and contain the proper labels (at least the name, hazard warning, and health effects) 

along with its MSDS. Because storage in laboratories is restricted to small containers, order 

small-container lots to avoid hazards associated with repackaging. 

 

8.2. Distribution 

When chemicals are hand carried, the chemical container should be placed in secondary 

container or bucket. Rubberized buckets are commercially available and provide both 

secondary containment as well as "bump" protection. If several bottles must be moved at 

once, the bottles should be transported on a small cart with a substantial rim to prevent 



 

slippage from the cart. Wherever available, a freight elevator should be used to transport 

chemicals from one floor to another. 

 

8.3. Storage 

Carefully read the label before storing a hazardous chemical. The MSDS will provide any 

special storage information as well as information on incompatibilities. Do not store un-

segregated chemicals in alphabetical order. Do not store incompatible chemicals in close 

proximity to each other. Chemicals should be segregated in a separate area with local exhaust 

ventilation. Received chemicals shall be moved as soon as possible to the designated storage 

area. The storage area shall be illuminated, with storage maintained at or below eye level. 

Chemicals shall be stored properly. Proper storage procedures are listed in table 1. hereafter. 

Read the label carefully before storing a chemical. More detailed storage information is 

usually provided by the MSDS (Material Safety Data Sheet).  

Ensure that incompatible chemicals are not stored in close proximity to each other (this 

sentence can be removed since it is mentioned in lines 3 and 4 above).  

Separate chemicals from each other according to the segregation scheme in Table1. Note that 

this is a simplified scheme and that in some instances chemicals of the same category may be 

incompatible. For more detailed information refer to the reactivity section of the Material 

Safety Data Sheet or a reference manual on reactive chemical hazards.  

Use spill trays under containers of corrosive reagents.  

Use National Fire Prevention Association (NFPA) or Underwriters Laboratories (UL) 

approved storage cabinets for flammable liquids. 

Flammable chemicals that require refrigeration should be kept in "explosion safe" 

refrigerators.  

Do not store hazardous liquids or large objects on shelves above eye level. 

Use approved storage containers and safety cans for flammable liquids. It is preferable to 

store flammable chemicals in flammable storage cabinets. Flammable chemicals requiring 

refrigeration should be stored only in the refrigerators and freezers specifically designed for 

flammable storage. 

A good place to store hazardous chemicals is a vented cabinet under the hood. Chemicals of 

different chemical classes can be segregated by placing them in trays. Do not store chemicals 

on bench tops or in hoods. Liquids (particularly corrosives or solvents) should not be stored 

above eye level. 



 

Use secondary containers (one inside the other) especially for hazardous chemicals 

(carcinogens, etc.). Use spill trays under containers of strong reagents. 

Avoid exposure of chemicals while in storage to heat sources (especially open flames) and 

direct sunlight. 

Conduct annual inventories of chemicals stored in the laboratory and dispose of old or 

unwanted chemicals promptly in accordance with EHSRM‘s hazardous chemical waste 

program. Ensure that all containers are properly labeled. 

 

8.4. Chemical Storage - Chemical Stability 

Stability refers to the susceptibility of a chemical to dangerous decomposition. The label and 

MSDS will indicate if a chemical is unstable. 

Many chemicals, most notably ethers, are susceptible to decomposition resulting in explosive 

products. Ethers, liquid paraffins, and olefins form peroxides on exposure to air and light. 

Since most of these products have been packaged in an air atmosphere, peroxides can form 

even if the containers have not been opened. 

 

Unopened containers of ethers should be discarded after one year, unless the manufacturer 

added inhibitors. Containers of ethers should be discarded within six months of opening.  

Ethers beyond their expiry dates should not be handled; for additional information on 

chemical stability, contact the Environmental and Safety Engineer at EHSRM ext. 2360 to 

arrange for material removal.  

 

The storage scheme outlined above may not suffice to prevent mixing of incompatible 

chemicals. Certain hazardous combinations can occur even between chemicals of the same 

classifications. The following are common examples of incompatible combinations: 

 

Table 1 - Suggested Segregation for Chemical Storage  

INORGANIC ORGANIC 

Top Top 

Sulfur, phosphorous, arsenic, phosphorus 

pentoxide 

Alcohols, glycols, etc. 

Halides, sulfates, sulfites, thiosulfates, 

phosphates, etc. 

Hydrocarbons, esters, etc. 

Amides, nitrates (not ammonium nitrate), Ethers, ketons, etc. 



 

nitrites, etc. 

Metals & hydrides 

(store away from any water) 

Epoxy compounds, isocyanates 

Hydroxides, oxides, 

Silicates, etc. 

Sulfides, polysulfides, etc. 

Arsenates, cyanides, ets. 

(Store above acids) 

Phenols, cresols 

Sulfides, selenides, phosphides 

Carbides, nitrides 

Peroxides, azides, etc. 

Borates, chromates, manganates 

Permanganates, etc. 

Acids, anhydrides, peracids, etc. 

Chlorates, perchlorates, chlorites, 

Perchloric acid, peroxides, etc. 

Miscellaneous 

Acids, except nitric 

 

Miscellaneous 

(Nitric acid) 

 

8.5. Incompatible Chemicals 

Certain hazardous chemicals should not be mixed or stored with other chemicals because a 

severe reaction can take place or an extremely toxic reaction product can result. The label and 

MSDS will contain information on incompatibilities. The following represents a partial list of 

common incompatible chemicals (Reactive Hazards). Substances in the left hand column 

should be stored and handled so that they can not accidentally contact corresponding 

substances in the right hand column under uncontrolled conditions. 

 

Table 2. Chemical Incompatibility 

Acetic acid Chromic acid, nitric acid, hydroxyl-containing 

compounds, ethylene glycol, perchloric acid, 

peroxides, permanganates 

Acetic anhydride Hydroxyl containing compounds such as ethylene 

glycol, perchloric acid 

Acetone  Concentrated nitric and sulfuric acid mixtures, 

hydrogen peroxide 



 

Acetylene Chlorine, bromine, copper, silver, fluorine, mercury 

Alkali and alkaline earth metals, 

such as sodium, potassium, 

lithium, magnesium, calcium, 

and powdered aluminum 

Carbon dioxide, Carbon tetrachloride, other 

chlorinated hydrocarbons (also prohibit the use of 

water, foam , and dry chemical extinguishers on fires 

involving these metals- dry sand should be employed) 

Ammonia (anhydrous) Mercury, chlorine, calcium hypochlorite, iodine, 

bromine, hydrogen fluoride, any mineral acid 

Ammonium nitrate Acids, metal powders, flammable liquids, chlorates, 

nitrites, sulfur, finely divided organics, combustibles 

Aniline Nitric acid, hydrogen peroxide 

Antimony pentasulfide (golden 

antimony sulfide) 

Chlorates, nitrates, other oxidizing agents, acids 

Bromine Ammonia, acetylene, butadiene, butane, other 

petroleum gases, sodium carbide, turpentine, benzene, 

finely metals 

Calcium hypochlorite Acid, moisture 

Calcium oxide Water 

Carbon, activated Calcium hypochlorite, other oxidants 

Chlorates (potassium chlorate) Ammonium salts, acids, metal powders, sulfur, 

hypophosphites, finely divided organics, combustibles 

Chlorine Ammonia, acetylene, butadiene, butane, other 

petroleum gases, hydrogen, hydrocarbons, sodium 

carbide, turpentine, benzene, finely divided metals 

Chlorine dioxide Ammonia, carbon monoxide, mercury, methane, 

phosphine, hydrogen sulfide 

Chlorosulfonic acid Water, metals 

Chromic acid and chromium 

trioxide 

Acetic acid, naphthalene, camphor, glycerol, 

glycerine, turpentine, alcohol, other flammable liquids 

Copper Acetylene, hydrogen peroxide 

Cumene hydroperoxide Acids (organic or mineral) 

Cyanide Any acid, nitrates or nitrites, molten potassium, or 

sodium salts 

Fluorine Isolate from everything 



 

Hydrazine Hydrogen peroxide, nitric acid, any other oxidant 

Hydrocarbons (benzene, butane, 

propane, gasoline, turpentine, 

etc.) 

Fluorine, chlorine, bromine, chromic acid, peroxides 

Hydrochloric acid Nitric acid, chlorates, other oxidizing agents, common 

metals 

Hydrocyanic acid Nitric acid, alkalis 

Hydrofluoric acid (anhydrous), 

Hydrogen fluoride 

Ammonia (aqueous or anhydrous) 

Hydrogen peroxide Copper, chromium, iron, most metals or their salts, 

any flammable liquid, combustible materials, aniline, 

nitro-methane 

Hydrogen sulfide Fuming nitric acid, oxidizing gases, other oxidizing 

materials 

Iodine Acetylene, ammonia, (anhydrous or aqueous), 

hydrogen 

Mercury Acetylene, fulminic acid (produced in nitric acid 

ethanol mixtures), ammonia 

Nitric acid (concentrated) Acetic acid, acetone, alcohol, aniline, chromic acid, 

hydrocyanic acid, hydrogen sulfide, flammable 

liquids, flammable gases, fulminates, picrates, 

chlorates, turpentine, carbides, metallic powders, 

nitritable substances 

Nitroparaffins Inorganic bases, amines 

Oleum (fuming sulfuric acid) Water 

Oxalic acid Silver and mercury and their salts 

Oxygen Oils, grease, hydrogen, flammable: liquids, solids, 

gases 

Perchloric acid Acetic anhydride, bismuth and its alloys, alcohol, 

paper, wood, grease, oils (all organics), any 

dehydrating agent 

Peroxides, organic Acids (organic or minerals), also avoid friction – store 

in cold place 



 

Picric acid Metals 

Phosphorus (white) Air, oxygen 

Phosphorus pentoxide Alcohol, strong bases, water 

Potassium chlorate Acids (see also chlorates) 

Potassium perchlorate Acids (see also perchlorates) 

Potassium permanganate Glycerol, ethylene glycol, benzaldehyde, sulfuric acid, 

alcohol, ethers, flammable gases, combustible 

materials 

Silver and its salts Acetylene, oxalic acid, tartaric acid, fulminic acid 

(produced in nitric acid ethanol mixtures), ammonia 

compounds, picric acid 

Sodium See alkali metals (above) 

Sodium chlorite Combustible materials, sulfur, acids 

Sodium nitrite and nitrate Ammonium nitrate and other ammonium salts 

Sodium peroxide Any oxidizable substance, such as ethanol, methanol, 

glacial acetic acid, acetic anhydride, benzaldehyde, 

carbon disulfide, glycerol, ethylene glycol, ethyl 

acetate, methyl acetate, furfural 

Sulfuric acid  Chlorates, perchlorates, permanganates, sulfides, 

nitrites, nitrates, fluorides, bromides, iodides, 

fulminates, metallic powders, carbides, picrates, other 

combustible materials 

Sulfur Chlorates, nitrates, other oxidizing materials 

Titanium DO NOT USE WATER, CARBON 

TETRACHLORIDE, FOAM OR DRY CHEMICAL 

ON TITANIUM FIRES 

Zinc powder or dust Acids, sodium hydroxide, potassium hydroxide 

Zirconium DO NOT USE WATER, CARBON 

TETRACHLORIDE, FOAM OR DRY CHEMICAL 

ON ZIRCONIUM FIRES 
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8.6. Special Precautions and Chemical Handling Procedure 

 

Keep volatile chemicals covered wherever possible and work in the hood. Never put your 

nose directly over a container of volatile chemicals. To sample something by odor, direct 

some vapors towards the nose with the hand after filling the lung with air. 

Handle dry ice and items stored in dry ice with tongs or insulating gloves.  

Never put your head in a container of dry ice. Sudden suffocation may result. 

Chemicals should be always rinsed off the outside of the bottle before returning it to the 

shelf. 

Unlabeled chemicals must not be used. They should be identified and properly disposed. 

Keep mercury out of sinks and sewer drains. Mercury spills must be reported and cleaned up 

immediately with a mercury spill kit (call EHSRM at ext. 2360). 

Hydrofluoric acid must not be used except under direct supervision of the instructor. 

Immediate medical attention is necessary if this acid comes into contact with the body. 

Complete an incident report in case of chemical exposure or spill. 

 

9. Health and Safety Information for Work with Chemicals of Specific Hazard Class 

9.1. Flammable Liquids 

Flammable liquids are among the most common of the hazardous materials found in 

laboratories. They are usually highly volatile (have high vapor pressures at room 

temperature) and their vapors, mixed with air at the appropriate ratio, can ignite and burn. By 

definition, the lowest temperature at which they can form an ignitable vapor/air mixture (the 

flash point) is less than 37.8 ºC (100ºF) and for several common laboratory solvents (ether, 

acetone, toluene, acetaldehyde) the flash point is well below that. As with all solvents, their 

vapor pressure increases with temperature and, therefore, as temperatures increase they 

become more hazardous. 

Control strategies for preventing ignition of flammable vapors include removing all sources 

of ignition or maintaining the concentration of flammable vapors below the lower 

flammability limit by using local exhaust ventilation such as a hood. The former strategy is 

more difficult because of the numerous ignition sources in laboratories. Ignition sources 

include open flames, hot surfaces, operation of electrical equipment and static electricity.  

The concentrated vapors of flammable liquids are more dense than air and can travel away 

from a source a considerable distance (across laboratories, into hallways, down elevator 



 

shafts or stairways). If the vapors reach a source of ignition, a flame can result that may flash 

back to the source of the vapor. 

The danger of fire and explosion presented by flammable liquids can usually be eliminated or 

minimized by strict observance of safe handling, dispensing and storing procedures. 

 

9.2. SPECIAL HANDLING PROCEDURES  

While working with flammable liquids you should wear gloves, protective glasses, and a long 

sleeved lab coat. Wear goggles if dispensing solvents or performing an operation that could 

result in a splash to the face, including washing glassware. 

Large quantities of flammable liquids should be handled in a chemical fume hood or under 

some other type of local exhaust ventilation. 20 liter containers must be dispensed to smaller 

containers in a hood or under local exhaust ventilation. When dispensing flammable solvents 

into small storage containers, use metal or plastic containers or safety cans (avoid glass 

containers). 

Make sure that metal surfaces or containers through which flammable substances are flowing 

are properly grounded, discharging static electricity. Free flowing liquids generate static 

electricity which can produce a spark and ignite the solvent. 

Large quantities of flammable liquids must be handled in areas free of ignition sources 

(including spark emitting motors and equipment) using non-sparking tools. Remember that 

vapors are more dense than air and can travel to a distant source of ignition. 

Never heat flammable substances by using an open flame. Instead, use any of the following 

heat sources: steam baths, water baths, oil baths, heating mantles or hot air baths. 

Do not distill flammable substances under reduced pressure. 

Store flammable substances away from ignition sources. The preferred storage location is in 

flammable storage cabinets. If no flammable storage cabinet is available, store these 

substances in a cabinet under the hood or bench. 2.5 liter containers or more should only be 

stored in a flammable storage cabinet. You can also keep the flammable liquids inside the 

hood for a short period of time. Storage in chemical fume hood is not preferred because it 

reduces hood performance by obstructing air flow. 

The volume of flammable liquids dispensed in small containers (not including safety cans) in 

the open areas of laboratories should not exceed 10 gallons in most laboratories. Never store 

glass containers of flammable liquids on the floor. 

Oxidizing and corrosive materials should not be stored in close proximity to flammable 

liquids. 



 

Flammable liquids should not be stored or chilled in domestic refrigerators and freezers but in 

units specifically designed for this purpose. It is acceptable to store or chill flammable in 

ultra-low temperature units. 

 

10. Highly Reactive Chemicals & High Energy Oxidizers 

10.1. General Information 

Highly reactive chemicals include those, which are inherently unstable and susceptible to 

rapid decomposition as well as chemicals that under specific conditions, can react alone, or 

with other substances in a violent, uncontrolled manner, liberating heat, toxic gases, or 

leading to an explosion. Reaction rates almost always increase dramatically as the 

temperature increases. Therefore, if heat evolved from a reaction is not dissipated, the 

reaction can accelerate out of control and possibly result in injuries or costly accidents. 

Air, light, heat, mechanical shock (when struck, vibrated or otherwise agitated), water and 

certain catalysts can cause decomposition of some highly reactive chemicals, and initiate an 

explosive reaction. Hydrogen and chlorine react explosively in the presence of light. Alkali 

metals, such as sodium, potassium and lithium, react violently with water, liberating 

hydrogen gas. Examples of shock sensitive materials include acetylides, azides, organic 

nitrates, nitro compounds, and many peroxides. 

Organic peroxides are a special class of compounds that have unusual stability problems, 

making them among the most hazardous substances normally handled in laboratories. As a 

class, organic peroxides are low powered explosives. Organic peroxides are extremely 

sensitive to light, heat, shock, sparks, and other forms of accidental ignition, as well as to 

strong oxidizing and reducing materials. All organic peroxides are highly flammable. 

Peroxide formers can form peroxides during storage and especially after exposure to the air 

(once opened). Peroxide forming substances include aldehydes, ethers (especially cyclic 

ethers), compounds containing benzylic hydrogen atoms, compounds containing the allylic 

structure (including most alkenes), vinyl and vinylidene compounds. 

Examples of shock sensitive chemicals, high energy oxidizers and substances which can form 

explosive peroxides are listed in section 10.3 below. 

 

10.2. SPECIAL HANDLING PROCEDURES 

Before working with a highly reactive material or a high energy oxidizer, review available 

reference literature to obtain specific safety information. The proposed reactions should be 

discussed with your supervisor. Always minimize the amount of material involved in the 



 

experiment; the smallest amount sufficient to achieve the desired result should be used. 

Scale-ups should be handled with great care, giving consideration to the reaction vessel size 

and cooling, heating, stirring and equilibration rates. 

Excessive amounts of highly reactive compounds should not be purchased, synthesized, or 

stored in the laboratories. The key to safely handling reactive chemicals is to keep them 

isolated from the substances that initiate their violent reactions. Unused peroxides should not 

be returned to the original container. 

Do not work alone. All operations where highly reactive and explosive chemicals are used 

should be performed during the normal work day or when other employees are available 

either in the same laboratory or in the immediate area. 

Perform all manipulations of highly reactive or high energy oxidizers in a chemical fume 

hood. (Some factors to be considered in judging the adequacy of the hood include its size in 

relation to the reaction and required equipment, the ability to fully close the sash, and the 

composition of the sash.) 

Make sure that the reaction equipment is properly secured. Use shields or guards, which are 

clamped or secured. 

If possible, use remote controls for controlling the reaction (including cooling, heating and 

stirring controls). These should be located either outside the hood or at least outside the 

shield. 

Handle shock sensitive substances gently, avoid friction, grinding and all forms of impact. 

Glass containers that have screw-cap lids or glass stoppers should not be used. Polyethylene 

bottles that have screw-cap lids may be used. Handle water-sensitive compounds away from 

water sources. Light-sensitive chemicals should be used in light-tight containers. Handle 

highly reactive chemicals away from the direct light, open flames and other sources of heat. 

Oxidizing agents should only be heated with fiberglass heating mantles or sand baths. 

Refer to the label and the Material Safety Data Sheet to determine if a chemical is explosive.  

Write the dates received and opened on all containers of explosive or shock-sensitive 

chemicals. Labels on peroxide forming substances should contain the date the container was 

received, first opened and the initials of the person who first opened the container. Peroxide 

forming substances that have been opened for more than one year should be discarded. Never 

use a metal spatula with peroxides. Contamination by metals can lead to explosive 

decompositions. 



 

When working with highly reactive compounds and high energy oxidizers, always wear the 

following personal protection equipment: lab coats, gloves and protective glasses/goggles. 

During the reaction, a face shield long enough to give throat protection should be worn. 

Store highly reactive chemicals and high energy oxidizers in closed cabinets segregated from 

the materials with which they react and, if possible, in secondary containers. You can also 

store them in the cabinet under a hood. Do not store these substances above eye level or on 

open shelves. 

Store peroxides and peroxide forming compounds at the lowest possible temperature. If you 

use a refrigerator, make sure it is appropriately designed for the storage of flammable 

substances. Store light-sensitive compounds in the light-tight containers. Store water-

sensitive compounds away from water sources. 

Shock sensitive materials should be discarded after one year if in a sealed container and 

within six months of opening unless an inhibitor was added by the manufacturer. 
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10.3. LIST OF SHOCK SENSITIVE CHEMICALS 

Shock sensitive refers to the susceptibility of the chemical to rapidly decompose or explode 

when struck, vibrated or otherwise agitated. The following are examples of materials that can 

be shock sensitive: 

The following are atomic groupings that are associated with the possibility of explosion:  

acetylide  nitroso  

hypohalite  diazonium  

amine oxide  ozonide  

nitrate  fulminate  

azide  perchlorate  

nitrite  N-haloamine  

chlorate  peroxide  

nitro  hydroperoxide  

diazo  picrate  

The following are common examples of materials known to be shock-sensitive and explosive:  

ammonium perchlorate  

ammonium nitrate  

copper acetylide  



 

dinitrotoluene  

fulminate of mercury  

lead azide  

nitroglycerine  

picric acid (when dry) 

 trinitrotoluene 

List of High Energy Oxidizers 

The following are examples of materials that are powerful oxidizing reagents: 

Ammonium permaganate Fluorine Potassium perchlorate 

Barium peroxide Hydrogen peroxide Potassium peroxide 

Bromine Magnesium perchlorate Propyl nitrate 

Calcium chlorate Nitric acid Sodium chlorate 

Calcium hypochlorite Nitrogen peroxide Sodium chlorite 

Chlorine trifluoride Perchloric acid Sodium perchlorate 

Chromium anhydride or 

chromic acid 
Potassium bromated Sodium Peroxide 

List of Peroxide Formers 

The following are examples of the materials commonly used in laboratories which may form 

explosive peroxides: 

Acetal Dimethyl ether Sodium amide 

Cyclohexene Dioxane Tetrahydrofuran 

Decahydronaphthalene Divinyl acetylene Tetrahydronaphthalene 

Diacetylene Ether (glyme) Vinyl ethers 

Dicyclopentadiene Ethyleneglycol dimethyl ether Vinylidene chloride 

Diethyl ether Isopropyl ether  

Diethylene glycol Methyl acetylene  



 

 

10.4. PERCHLORIC ACID 

This is a powerful oxidizing agent which may react explosively with reducing agents and 

organic matter. Perchloric acid vapors tend to condense on the insides of fume hoods and the 

inner linings of ducts, eventually forming perchlorate crystals which are shock-sensitive 

explosives. Many accidents, some of them fatal, involving the use of perchloric acid have 

been recorded. 

Perchloric acid should only be used in a water wash down hood of non-combustible 

construction. 

Do not perform perchloric acid digestions in an ordinary fume hood.  

Organic materials should not be stored in a perchloric acid hood.  

In wet digestions, organic matter should first be treated with nitric acid to destroy easily 

oxidizable matter.  

Do not allow perchloric acid to come into contact with strong dehydrating agents 

(concentrated sulphuric acid, phosphorus pentoxide, etc.)  

Anhydrous perchloric acid (greater than 85%) should be handled only by experienced 

research workers who are thoroughly familiar with its properties. 
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11. Compressed Gases 

11.1. General Information  

Compressed gas cylinders contain gases or liquids at very high pressures reaching up to 1,000 

atmospheres. These cylinders should be handled as high-energy sources or potential 

explosives. Compressed gases are safe to work with if cylinders are handled properly and the 

gas dispensed according to established procedures. Compressed gases are unique in that they 

represent both a physical and a potential chemical hazard (depending on the particular gas). 

Gases contained in cylinders may be from any of the hazard classes described in this section 

(flammable, reactive, corrosive, or toxic). Because of their physical state (gaseous), 

concentrations in the laboratory can increase instantaneously if leaks develop at the regulator 

or piping systems, creating the potential for a toxic chemical exposure or a fire/explosion 

hazard. Often there is little or no indication that leaks have or are occurring. Finally, the large 

amount of potential energy resulting from compression of the gas makes a compressed gas 

cylinder a potential rocket or fragmentation bomb if the tank or valve is physically broken. 



 

 

11.2. Special Handling Procedures 

The contents of any compressed gas cylinder should be clearly identified. No cylinder should 

be accepted for use that does not legibly identify its contents by name. All the cylinders must 

be marked on the body as to content. 

Color coding is not a reliable means of identification and labels on caps have no value as caps 

are interchangeable. 

Carefully read the label before using or storing a compressed gas. The MSDS will provide 

any special hazard information. 

Transport gas cylinders in carts one or two at a time only while they are secured and capped. 

All gas cylinders should be capped and secured when stored. Use suitable racks, straps, 

chains or stands to support cylinders. All cylinders, full or empty, must be restrained and kept 

away from heat sources. Store as few cylinders as possible in your laboratory. 

Always use the correct pressure regulator. Do not use a regulator adaptor. 

All gas lines leading from a compressed gas supply should be clearly labeled identifying the 

gas and the laboratory served. 

Place gas cylinders in such a way that the cylinder valve is accessible at all times. The main 

cylinder valve should be closed as soon as the gas flow is no longer needed. Do not store gas 

cylinders with pressure on the regulator. Use the wrenches or other tools provided by the 

cylinder supplier to open a valve if available. In no case should pliers be used to open a 

cylinder valve. 

Use soapy water to detect leaks. Leak test the regulator, piping system and other couplings 

after performing maintenance or modifications, which could affect the integrity of the system. 

Oil or grease on the high pressure side of an oxygen cylinder can cause an explosion. Do not 

lubricate an oxygen regulator or use a fuel/gas regulator on an oxygen cylinder. 

Never bleed a cylinder completely empty. Leave a slight pressure to keep contaminants out 

(172 kPa or 25 psi). Empty cylinders should not be refilled in laboratories unless they are 

equipped to prevent overfilling. 

All gas cylinders should be clearly marked with appropriate tags indicating whether they are 

in use, full, or empty. Empty and full cylinders should not be stored in the same place. 

Cylinders must not be stored near sources of heat. 

Cylinders of toxic, flammable or reactive gases should be purchased in the smallest quantity 

possible and stored/used in a fume hood or under local exhaust ventilation. If at all possible, 



 

avoid the purchase of lecture bottles. These cylinders are not returnable and it is extremely 

difficult and costly to dispose of them. Use the smallest returnable sized cylinder. 

Oxidizing gases and reducing gases should be stored separately from each other. 

Wear safety goggles when handling compressed gases that are irritants, corrosive or toxic. 

An empty cylinder should be marked with the code ―MT‖ and the date. The regulator should 

be removed, the valve cap replaced, and arrangement should be made to have it removed 

from the lab. 

Never refill a cylinder. 

 

12. Corrosive Chemicals 

12.1. General Information 

The major classes of corrosive chemicals are strong acids and bases, dehydrating agents, and 

oxidizing agents. These chemicals can erode the skin and the respiratory epithelium and are 

particularly damaging to the eyes. Inhalation of vapors or mists of these substances can cause 

severe bronchial irritation. If your skin is exposed to a corrosive, flush the exposed area with 

water for at least fifteen minutes. Then seek medical treatment. 

Strong acids: All concentrated acids can damage the skin and eyes and their burns are very 

painful. Nitric, chromic, and hydrofluoric acids are especially damaging because of the types 

of burns they inflict. Seek immediate medical treatment if you have been contaminated with 

these materials (particularly hydrofluoric acid). 

Strong alkalis. The common bases used in the laboratories are potassium hydroxide, sodium 

hydroxide and ammonia. Burns from these materials are often less painful than acids. 

However, damage may be more severe than acid burns because the injured person, feeling 

little pain, often does not take immediate action and the material is allowed to penetrate into 

the tissue. Ammonia is a severe bronchial irritant and should always be used in a well-

ventilated area, if possible in a hood. 

Dehydrating agents: This group of chemicals includes concentrated sulfuric acid, sodium 

hydroxide, phosphorus pentoxide and calcium oxide. Because much heat is evolved on 

mixing these substances with water, mixing must be done by adding the agent to water and 

not the reverse, to avoid violent reaction and spattering. Because of their affinity for water, 

these substances cause severe burns on contact with skin. Affected areas should be washed 

promptly with large volumes of water. 

Oxidizing agents: In addition to their corrosive properties, powerful oxidizing agents, such as 

perchloric and chromic acids (sometimes used as cleaning solutions), present fire and 



 

explosion hazards on contact with organic compounds and other oxidizable substances. The 

hazards associated with the use of perchloric acid are especially severe. It should be handled 

only after thorough familiarization with recommended operating procedures. 

 

12.2. Special Handling Procedures 

Corrosive chemicals should be used in the chemical fume hood and over plastic trays 

especially when handled in bulk quantities (> 1 liter) and when dispensing. 

When working with bulk quantities of corrosives, wear gloves, face shields, laboratory coats 

and rubber aprons. 

If you are handling bulk quantities on a regular basis, an eyewash and a shower should be 

available close by. Spill materials - absorbent pillows, neutral absorbent materials or 

neutralizing materials (all commercially available) should be available in the laboratory. 

Store corrosives in cabinets, under the hood or on low shelves, preferably in impervious trays 

to separate them physically from other groups of chemicals. Keep containers not in use in 

storage areas and off bench tops. 

If it is necessary to move bulk quantities from one laboratory to another or from the 

stockroom, use a safety carrier (rubber bucket for secondary containment and protection of 

the container). 
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13. Chemicals of High Acute & Chronic Toxicity 

13.1. General Information 

Substances that possess the characteristic of high acute toxicity can cause injury after a single 

or short term exposure. The immediate toxic effects to human health range from irritation to 

illness and death. Hydrogen cyanide, phosgene and nitrogen dioxide are examples of 

substances with high acute toxicity. The lethal oral doses for an average human adult of 

highly toxic substances range from one gram to a few drops. Oral LD50 data for the rat or 

mouse is listed in the substance's MSDS. The LD50 toxicity test is usually the first 

toxicological test performed and is a good indicator of a substance's acute toxicity. 

Substances that possess the characteristic of high chronic toxicity cause damage after 

repeated exposure or exposure over long periods of time. Health effects often do not become 

evident until after a long latency period - twenty to thirty years. Substances that are of high 

chronic toxicity may be toxic to specific organ systems - hepatotoxins, nephrotoxins, 



 

neurotoxins, toxic agents to the hematopoietic system and pulmonary tissue or carcinogens, 

reproductive toxins, mutagens, teratogens or sensitizers.  

Specific acute and chronic toxicity information on the substances used in your laboratory can 

be found on these substances' MSDS. If you have additional questions, contact the 

Environmental and Safety Engineer. 

 

13.2. Special Handling Procedures 

Avoid or minimize contact with these chemicals by any route of exposure. Protect the hands 

and forearms by wearing gloves and a laboratory coat. Rinse gloves with water prior to 

removing them. 

Use these chemicals in a chemical fume hood or other appropriate containment device if the 

material is volatile or the procedure may generate aerosols. If a chemical fume hood is used, 

it should be evaluated to confirm that it is performing adequately (a face velocity of at least 

100 linear feet per minute (±20%)) with the sash at the operating height. 

Store volatile chemicals of high acute or chronic toxicity in the cabinet under the hood or 

other vented area. Volatile chemicals should be stored in unbreakable primary or secondary 

containers or placed in chemically resistant trays (to contain spills). Nonvolatile chemicals 

should be stored in cabinets or in drawers. Do not store these chemicals on open shelves or 

counters. 

Decontaminate working surfaces with wet paper towels after completing procedures. Place 

the towels in plastic bags and secure. Confirm disposal requirements with the Environmental 

and Safety Engineer. 

Volatile chemicals should be transported between laboratories in durable outer containers. 

Vacuum pumps used in procedures should be protected from contamination with scrubbers or 

filters. 

Analytical instruments or other laboratory equipment generating vapors and/or aerosols 

during their operation, should be locally exhausted or vented in a chemical fume hood. 

Skin surfaces that might be exposed to these substances during routine operations or 

foreseeable accidents should be covered with appropriate protective clothing. Gloves should 

be worn whenever transferring or handling these substances. Consider using full body 

protection (disposable coveralls) if the potential for extensive personal contamination exists. 

All protective equipment should be removed when leaving the designated area and 

decontaminated (washed) or, if disposable, placed in a plastic bag and secured. Call the 



 

Environmental and Safety Engineer for disposal instructions. Skin surfaces - hands, forearms, 

face and neck - should be washed immediately. 

Work surfaces on which these substances will be handled should be covered with an easily 

decontaminated surface (such as stainless steel) or protected from contamination with plastic 

trays or plastic backed paper.  

Chemical wastes from procedures using these substances should be placed in containers and 

disposed of as hazardous chemical waste. The wastes should be stored in designated areas 

until picked up. Chemically decontaminate, in a safe manner, all toxic substances to nontoxic 

materials during or at the end of the procedure, if possible. 

 

14. Maintenance & Inspections 

14.1. Eye wash and safety showers 

Eye wash fountains should be inspected and operated on weekly basis. Safety showers should 

be tested routinely on monthly basis, and other safety equipment (e.g. extinguishers) should 

be inspected regularly (monthly). All the maintenance and inspections of these equipment 

should be recorded by the assigned laboratory staff in a log book at the department 

concerned.  

 

14.2. Fume Hoods  

The performance standard for fume hoods at AUB is the delivery of a minimum face velocity 

of 100 linear feet per minute with a door opening of 30 cm (approximately half sash height). 

Periodical inspection and evaluation of fume hoods are conducted by EHSRM at least twice 

per year. 

 

To ensure your fume hood provides the highest degree of protection, observe the following 

guidelines: 

 

1. Only materials being used in an ongoing experiment should be kept in the fume hood. 

2. Cluttering of the hood will create airflow disturbances.  

3. Large apparatus inside a hood should be placed on blocks or legs to allow air to flow 

underneath.  

4. Operate the fume hood with the door as low as practical. Reducing the open face will 

increase the face velocity.  



 

5. Work with your hands as far into the hood as possible. The contents should be at least 

15 cm inside the hood.  

6. Keep your head outside of the hood.  

7. Avoid cross drafts at the face of the hood. Even pedestrian traffic may be sufficient 

current to cause air turbulence.  

8. Keep fume hood door closed when not attended. 

 

15. Hazardous Waste Disposal Program 

Laboratory hazardous "chemical" waste must be disposed of in accordance with EHSRM 

requirements. These waste management practices are designed to ensure maintenance of a 

safe and healthy environment for laboratory employees and the surrounding community 

without adversely affecting the environment. This will be accomplished through regular 

removal of hazardous waste and disposal of these wastes in compliance with all regulations 

and policies. Specific guidance on how to identify, handle, collect, segregate, store and 

dispose of chemical waste is available from the Hazardous Wastes Manual section of 

EHSRM Website (http://www.aub.edu.lb/vpff/ehsrm/Pages/hazmat.aspx) or by contacting 

EHSRM directly.  

 

Note that: 

1. Hazardous waste must be disposed of in a timely manner.  

2. Hazardous waste containers must be closed at all times during storage, except when 

waste is being added or removed.  

3. All hazardous waste must be properly labeled at the time the waste is first placed in 

the container with full chemical name of all the constituents, approximate 

composition of each constituent, and date generated.  

4. Hazardous waste should be accumulated in a designated storage area consistent with 

applicable regulations.  

5. Hazardous waste regulations require separate training of personnel who generate or 

handle hazardous waste.  

6. Never discharge wastes into the sewer unless you have contacted EHSRM ext. 2360 

prior to disposal.  

7. Generators of hazardous waste are required to incorporate waste minimization into 

any process that generates hazardous waste. 

 

http://staff.aub.edu.lb/~webehsc/hazmat/HazmatFiles/2AUB%20haz%20mats%20man.%20plan2.doc
http://www.aub.edu.lb/vpff/ehsrm/Pages/hazmat.aspx


 

15.1. Waste Minimization 

Although hazardous waste disposal services are not charged to the department directly, it is 

still a great financial burden to the University as a whole and drains funds that could be 

utilized elsewhere. Good management of hazardous materials will help minimize disposal 

costs and can be achieved by observing the following: 

 

Label all materials: If the identity of a material is not known, it must be analyzed before 

disposal, at a prohibitive cost.  

Do not overstock: One of the main sources of laboratory waste is surplus stock - the result of 

over-buying. It may be tempting to take advantage of lower unit prices by buying quantity, 

but costs of surplus chemical disposal may ultimately exceed any savings realized at the time 

of purchase.  

Return test materials to their sources: If you are receiving pesticides, herbicides, or other test 

materials of a hazardous nature, ensure that the organizations supplying them accept 

responsibility for the disposal costs.  

Do not accept donations of materials that you don't plan to use. Many companies have 

traditionally unloaded unwanted reagents by donating them to universities, who eventually 

absorb the costs of disposal. 

Substitute hazardous experimental materials for non-hazardous ones. For example, use 

aqueous-based, biodegradable scintillation fluids whenever possible.  

 

15.2. Waste Disposal 

In general, no chemical waste should be disposed of into the sink, sewer, or regular trash 

container. Chemical wastes should be collected, labeled, dated, and disposed of through 

EHSRM. Kindly refer to the Hazardous Materials Management Plan. 

As a general rule in the lab, wastes should be disposed of as listed below. Check with your 

instructor for deviation from these guidelines. 

1. Dry or solid chemicals should be disposed of in rigid containers. 

2. Paper should be disposed of in regular trash. 

3. Aqueous wastes containing heavy metals or other toxic substances should be disposed 

of in bottles that can tightly hold liquids. 

4. Acids and bases can be disposed down the sinks with running water. Common acids; 

hydrochloric, nitric, sulfuric, and acetic; may be neutralized or diluted to pH 6 and 



 

flushed down the sink. Common bases may be diluted to pH 8 or neutralized and 

flushed down the sink with running water. 

5. Organic solvents should be separated in containers. 
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16. Emergency Procedures 

16.1. General Information 

Try to anticipate the types of chemical spills that can occur in your laboratory and obtain the 

necessary equipment (spill kits and personal protective equipment) to respond to a minor 

spill. Learn how to clean up minor spills of the chemicals you use regularly safely. EHSRM 

will provide the necessary spill kits and training. The MSDS contains special spill clean-up 

information and should be consulted during a spill. Chemical spills should only be cleaned up 

by knowledgeable and experienced personnel. 

If the spill is too large for you to handle, is a threat to health safety or the environment, or 

involves a highly toxic or reactive chemical, call for EHSRM assistance immediately. 

Hazardous Materials Emergencies  

Chemical, biological and radioactive materials are present in laboratories. If a hazardous 

material is spilled or released the following precautions or actions are recommended, in 

addition, refer to "Hazardous Materials and Waste Management Plan" for further action. 

 

16.2. Major Chemical Spill 

 If a major chemical spill occurred or if you are unsure about the danger of the material: 

 

1. Attend to injured or contaminated persons and remove them from exposure. 

2. Alert people in the laboratory to evacuate. 

3. If spilled material is flammable, turn off ignition and heat sources. Place other device 

(plastic bag) over spilled material to keep substance from volatilizing. 

4. Do not approach the spill and avoid contact with the material. Avoid breathing gases, 

fumes or smoke that may be generated. Vapours may be harmful even if there is no 

odour. 

5. If others may be in danger, activate alarm or inform personnel to evacuate the area. 

Close doors to contain the area of the spill. 

6. From a safe location call EHSRM ext. 2360 (during working hours) or the Protection 

Office ext. 2400 (24 hours/day) and describe the nature of the emergency. 



 

7. Stay in a safe area near the vicinity so that you can assist emergency response 

personnel. 

 

16.3. Minor Chemical Spill 

If a minor chemical spill occurred or if you are certain that the spill or leak poses no 

immediate danger or personal injury, report it as in 6 above and: 

 

1. Alert people in immediate area of spill. 

2. Increase ventilation in area of spill (open windows, turn on hoods). 

3. Wear personal protective equipment, including safety goggles, gloves and long-sleeve 

lab coat. 

4. Avoid breathing vapors from spill. 

5. Use absorbent material to keep the contamination from spreading or entering drains. 

Absorbents such as sand, vermiculite, towel papers etc. may be used. 

6. Working from the outside-in, absorb the spilled material and using a shovel or dust 

pan place the spilled material inside a plastic bag or container. 

7. EHSRM personnel will advise on further actions. 

 

If the spill is in a lab, shop or chemical storeroom:  

1. Evacuate all personnel from the room.  

2. Be sure hood/local exhaust is on.  

3. If flammable liquids are spilled, disconnect the electricity to sources of ignition if 

possible.  

4. Call EHSRM at ext. 2360 to request additional assistance if you cannot manage the 

clean up yourself.  

 

If spill is in a corridor or other public passageway:  

1. Evacuate all people from the area.  

2. Close off area to keep others out.  

3. Call the EHSRM at ext. 2360.  

 

16.4. Butane Gas Leaks 

All butane gas leaks should be considered as serious leaks and dealt with promptly. 

1. Shut off gas source immediately.  



 

2. Call EHSRM at ext. 2360 immediately. 

3. Call Physical Plant (at ext.  2015 Campus) or Plant Engineering (at ext. 6510 

AUBMC) immediately. 

4. Shut off all sources of ignitions (open flames, hot plates etc.) 

5. Do not turn on or off the electricity. 

6. Open windows for ventilation. 

 

16.5. Spill Response 

Principal investigators and academic professors are responsible to develop a contingency plan 

in response to the types of spill situations that may be anticipated for their operations. The 

following factors are to be considered when developing spill response procedures: 

 

1. Categories of chemicals and their chemical, physical and toxicological (eg. oxidizers, 

flammable solvents) properties.  

2. The quantities that may be released.  

3. Possible locations of release (e.g. laboratory, corridor).  

4. Personal protective equipment needed.  

5. Types and quantities of neutralizing or absorbing material needed.  

6. EHSRM will help principal investigators and academic professors in establishing their 

specific spill response plan. 

 

These guidelines should be followed when initially responding to a spill situation: 

Determine appropriate clean up method by referring to the Material Safety Data Sheet 

(MSDS). If you are unsure how to proceed, contact EHSRM at ext. 2360 for advice or 

assistance. Do not attempt to clean up the spill if you do not have the necessary protective 

equipment.  

If the spill is minor and of known limited danger, clean up immediately.  

If the spill is of unknown composition, or potentially dangerous (explosive, toxic vapors), 

alert everyone present and evacuate the room.  

If the spill cannot be safely handled using the equipment and personnel present, call EHSRM 

at ext. 2360 (during working hours) or Protection Office at ext. 2400 (24 hours/day) to 

request assistance.  

 

 



 

16.6. Guidelines for Specific Types of Spills 

 

Radioactive Spills 

 

Response to radioactive spills shall be in accordance with the Radiation Protection Handbook 

of the University Radiation committee. 

1. Personnel nearby must be notified to leave the immediate area, but remain as a group 

to be surveyed for contamination.  Their movement must be confined to prevent the 

spread of radioactive material. 

2. The spill must be covered with absorbent pads to contain the liquid. 

3. Contact Health Physics Services at ext. 2360-63-67. 

4. Involved personnel must remain nearby to ensure that no one enters the area and to be 

able to provide information when help arrives. 

5. In the case where clothing might be contaminated, they must be removed and placed 

in plastic bags. 

6. Contaminated skin must be GENTLY washed with soap and water.  It is important 

that the integrity of the skin not to be damaged during washing. 

 

Flammable and Toxic Liquids 

 

If fire occurs, follow the IN CASE OF FIRE procedure.  

If no flames are evident, pour adsorbent around the perimeter of the spill and then cover the 

rest of the material. Wear an appropriate respirator if toxic vapors are involved. 

While wearing gloves resistant to the chemical being handled, scoop up the absorbed spill, 

place it in a plastic bag, seal it, and place in a labeled container. 

 

Corrosives 

 

A spilled corrosive solid (e.g. phosphorous pentachloride, or aluminum chloride) should be 

blanketed with its neutralizing agent, swept up and placed into an open container, and then 

sprinkled into cold water inside of a fume hood. Shield against splattering. 

Alert everyone present. If vapors are being released, clear the area. 

Do not attempt to wipe up a corrosive liquid unless it is very dilute. 

Gloves, boots, apron and eye protection MUST be used when neutralizing an extensive 

corrosive spill. Respiratory protection is required if the liquid releases corrosive vapor or gas. 



 

Pour the required neutralizing or adsorbing material around the perimeter of the spill, then 

carefully add water and more neutralizing material to the contained area. Carefully agitate to 

promote neutralization. 

Use pH paper to verify that all contaminated areas are neutralized and safe to wipe up. 

If an adsorbent (e.g. spill control pillows) is used instead of a neutralizer, scoop up the 

absorbed spill, place it in a plastic bag, seal it, and then place in a labeled box. If neutralized 

material contains no toxic heavy metals (e.g. chromium), flush down the drain with plenty of 

water. 
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17. Personal Contamination and Injury 

17.1. General Information 

All accidents, dangerous incidents (hazardous materials spills, etc.) or suspected occupational 

diseases should be reported using the Incident Report Form. 

Forms should be completed within 24 hours of the incident and forwarded to EHSRM. 

All incidents, including those involving only minor injuries, "close calls" without injury, 

damage to equipment, chemical odors, or spills and leaks of hazardous materials should also 

be reported. 

1. Know the locations of the nearest safety shower and eye wash fountain.  

2. Report all incidents and injuries to your supervisor. Record all incident details by 

filling the University incident report. 

3. Do not move injured persons unless they are in further danger (from inhalation or skin 

exposure).  

4. Get medical attention. 

5. If chemicals Spill on the Body: 

 Quickly remove all contaminated clothing and footwear.  

 Immediately flood the affected body area with cold water for at least 15 minutes. 

Remove jewelry to facilitate removal of any residual material.  

 Wash off chemical with water only. Do not apply ointment. Do not use 

neutralizing chemicals, unguents, creams, lotions or salves.  

 Get medical attention promptly. Go to the Infirmary or to the Emergency 

Department. 



 

It should be noted that some chemicals (phenol, aniline) are rapidly adsorbed through the 

skin. If a large enough area of skin is contaminated, an adverse health effect (systemic 

toxicological reaction) may occur immediately to several hours after initial exposure 

depending on the chemical; seek medical attention after washing the material off the skin. If 

the incident involves hydrofluoric acid (HF), seek immediate medical attention. Provide the 

physician with the chemical name. 

 

17.2. Chemical Splash in the Eye 

1. Proceed to the eyewash immediately and activate it by pushing the lever forward.  

2. Irrigate the eyeball and inner surface of eyelid with plenty of cool water for at least 15 

minutes. Use eyewash or other water source. Forcibly hold eyelids open to ensure 

effective wash.  

3. Get medical attention promptly. Go to Emergency Department. 

 

17.3. Inhalation of Smoke, Vapors and Fumes 

Anyone overcome with smoke or chemical vapors or fumes should be removed to 

uncontaminated air and treated for shock.  

1. Do not enter the area if you expect that a life threatening condition still exists - 

oxygen depletion, explosive vapors or highly toxic gases (cyanide gas, hydrogen 

sulfide, nitrogen oxides, carbon monoxide)  

2. If CPR certified, follow standard CPR protocols.  

3. Get medical attention promptly. Transport to Emergency Department. 

 

17.4. Burning Chemicals on Clothing 

1. Extinguish burning clothing by using the stop drop-and-roll technique; STOP (where 

you are), DROP (to the floor), and ROLL (to smother the flames); or by dousing with 

cold water, or use an emergency shower if it is immediately available. 

2. Do not proceed to the shower until the flames have been extinguished. After the fire 

has been put out, go to the nearest shower or drench hose and cool the burned areas 

with water. 

3. Remove contaminated clothing; however, avoid further damage to the burned area. If 

possible, send the clothing with the victim.  

4. Remove heat with cool water or ice packs until tissue around burn feels normal to the 

touch.  



 

5. Cover injured person to prevent shock.  

6. Get medical attention promptly.  

 

17.5. Actions to be Avoided During Emergencies 

There are some actions which must not be taken when handling emergencies. These include: 

1. Do not force any liquids into the mouth of an unconscious person.  

2. Do not handle emergencies alone, especially without notifying someone that the 

accident has occurred.  

3. Do not stay at the accident scene if you are not one of the emergency responders. 

 

17.6. Cuts 

1. Apply pressure to the cut with a sterile pressure dressing except when there is an 

object protruding from the wound, in which case apply pressure around the wound. 

2. Obtain medical assistance for even small cuts, as infection may develop if not treated 

properly. Go to Emergency Department. 

17.7. Animal Bites 

Immediately after treating wound (see CUTS, above), seek medical attention. 

 

18. Fire and Fire Related Emergencies 

If you discover a fire or fire-related emergency such as abnormal heating of material, a 

flammable gas leak, a flammable liquid spill, smoke, or odor of burning, immediately follow 

these procedures: 

Provide EHSRM or Emergency Response Team with the details of the problem upon their 

arrival. Special hazard information you might know is essential for the safety of the 

emergency responders. 

 

18.1. In Case of Fire 

1. Remain calm – Do not shout ―Fire‖. 

2. Rescue: Rescue personnel who are in immediate danger. This step is usually 

performed simultaneously with step 3 Alarm. 

3. Alarm: Give the alarm – Dial 5555 and inform operator of exact location of fire.  

4. Contain: Close doors and windows to isolate fire and smoke from rest of the building. 



 

5. Evacuate: Evacuate the building using the nearest exit (Do not use elevators). Do not 

reenter the building until the alarm is silenced and you are told that it is safe to 

reenter. 

6. Extinguish: You may fight the fire if you have been trained to do so, your exit is 

assured and that the alarm has been given. 

Once the Emergency Response Team or the Beirut Fire Brigade arrive, they will be in charge 

until they declare the area safe and leave the scene. 

 

18.2. Fire alarms ringing in your building 

1. You must evacuate the building and stay out until notified to return.  

2. Go to your designated assembly area if available, or move up-wind from the building 

and stay clear of driveways, sidewalks and other access ways to the building.  

3. If you are a supervisor, try to account for your employees, keep them together and 

report any missing persons to the emergency personnel at the scene.  

 

19. Training and Information 

19.1. Chemical Safety Training 

All faculty, staff, and graduate students, and volunteers who work in any laboratory where 

hazardous chemicals are stored or used must complete the required safety awareness 

programs appropriate for the operations conducted in that laboratory. As a minimum, all 

personnel must complete the Safe Chemical Handling training program offered through 

EHSRM. The Chairpersons of Departments who deal or work with chemicals are responsible 

to ensure that all laboratory personnel complete the required training.  

When an employee or student is to perform a non-routine task presenting hazards for which 

he or she has not already been trained, the employee's supervisor will be responsible for 

discussing with the employee the hazards of the task and any special measures (e.g., personal 

protective equipment or engineering controls) that should be used to protect the employee or 

student. 

Every laboratory worker should know the location and proper use of needed or necessary 

protective clothing and equipment, and emergency equipment/procedures.  

 

19.2. Material Safety Data Sheets 

A Material Safety Data Sheet, often referred to by its acronym MSDS, is a detailed 

informational document prepared by the manufacturer or importer of a hazardous chemical 



 

that describes the physical and chemical properties of the product. Information included in a 

Material Safety Data Sheet aids in the selection of safe products, helps employers and 

employees understand the potential health and physical hazards of a chemical and describes 

how to respond effectively to exposure situations. Material Safety Data Sheets can be 

accessed through EHSRM Web Site 

(http://www.aub.edu.lb/vpff/ehsrm/Pages/related_links.aspx). All laboratory personnel within 

a research group must be able to access this site or they will be required to keep hard copies 

of MSDS's for each chemical they use or store in the laboratory.  

The format of a Material Safety Data Sheet may vary but there is specific information that 

must be included in each sheet. It is useful to review this information to increase your ability 

to use a Material Safety Data Sheet. 

 

All Material Safety Data Sheets should include the following information:  

Section I of the MSDS lists information identifying the manufacturer and the product. 

1. Manufacturer's name, address and telephone number  

2. Number to call in case of emergency involving product  

3. Chemical name and synonyms  

4. Trade name and synonyms  

5. Chemical family and formula  

6. CAS number (Chemical Abstract Service) for pure materials  

Section II describes the various hazardous ingredients contained in the product, the 

percentages, and exposure limits when appropriate. All hazardous chemicals that comprise 

1% or greater of the mixture will be identified. Carcinogens will be listed if their 

concentrations are 0.1% or greater. If a component is not listed, it has been judged to be non-

hazardous or is considered proprietary information by the manufacturer. The types of 

components that might be listed include: 

Pigments, catalysts, vehicles, solvents, additives, others  

Base metals, alloys, metallic coatings, fillers, hazardous mixtures of other liquids, solids or 

gases. 

Section III describes the physical properties of the material.  

- Boiling point  - Specific gravity 

- Vapor pressure  - Percent volatile 

- Vapor density  - Evaporation rate 

- Solubility in water  - Appearance and odor 



 

 

Section IV describes the fire and explosion hazard data of the material. Based on the flash 

point and other fire and explosion data, the appropriate extinguishing agent for fires involving 

the material will be listed. Special procedures may also be listed. 

1. Flash point  

2. Lower and upper explosive limits (LEL/UEL)  

3. Extinguishing agent - water, dry chemical, foam, halon, etc.  

4. Unusual fire and explosion hazards, toxic fumes  

Section V describes the known health hazards associated with the material, applicable 

exposure limits and symptoms/health effects associated with over exposure. This information 

will help the user and medical personnel recognize if an over exposure has occurred. 

1. Threshold Limit Value  

2. Effects of overexposure: headache, nausea, narcosis, irritation, weakness, etc.  

3. Primary routes of exposure: inhalation, skin, ingestion  

4. Cancer or other special health hazards  

5. Emergency and first aid procedures for ingestion, inhalation and skin or eye contact  

Section VI describes reactivity data; that is, the material's ability to react and release energy 

or heat under certain conditions or when it comes in contact with certain substances. 

1. Stability: stable, unstable, conditions to avoid  

2. Incompatibility: materials to avoid  

3. Hazardous decomposition products  

4. Hazardous polymerizations: conditions to avoid  

Section VII gives instructions for the steps to be taken in case of an accidental release or 

spill. The steps normally include information on containment, evacuation procedures and 

waste disposal as appropriate.  

1. Steps to be taken in case material is released or spilled  

2. Waste disposal methods  

Section VIII describes the protective equipment for the individual who might have to work 

with the substance. This section normally describes worst case conditions; therefore, the 

extent to which personal protective equipment is required is task dependent. Contact your 

supervisor or Environmental and Safety Engineer for specific instructions if you are unsure. 

1. Respiratory equipment: dust mask, chemical cartridge respirator, self-contained 

breathing apparatus  

2. Ventilation: local, general, special  



 

3. Protective gloves: type, fabrication material  

4. Eye protection: goggles, face shield  

5. Other protective equipment  

Section IX describes handling and storage procedures to be taken with the material. 

Information may include statements, such as: keep container closed; store in a cool, dry, well 

ventilated area, keep refrigerated (caution: flammable solvents require a "flammable storage 

refrigerator"), avoid exposure to sunlight, etc.  

Section X describes any special precautions or miscellaneous information regarding the 

material.  
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20. Chemical Toxicology Overview 

20.1. Definitions 

Toxicology is the study of the nature and action of poisons. 

Toxicity is the ability of a chemical substance or compound to produce injury once it reaches 

a susceptible site in, or on, the body. 

A material's hazard potential is the probability that injury will occur after consideration of the 

conditions under which the substance is used. 

4.1.2 Dose-Response Relationships 

The potential toxicity (harmful action) inherent in a substance is exhibited only when that 

substance comes in contact with a living biological system. The potential toxic effect 

increases as the exposure increases. All chemicals will exhibit a toxic effect given a large 

enough dose. The toxic potency of a chemical is thus ultimately defined by the dose (the 

amount) of the chemical that will produce a specific response in a specific biological system. 

 

20.2. Routes of Entry into the Body 

There are three main routes by which hazardous chemicals enter the body: 

1. Absorption through the respiratory tract via inhalation.  

2. Absorption through the skin via dermal contact.  

3. Absorption through the digestive tract via ingestion. (Ingestion can occur through 

eating, drinking or smoking with contaminated hands or in contaminated work areas.)  

Most exposure standards, such as the Threshold Limit Values (TLV's) and Permissible 

Exposure Limits (PEL's), are based on the inhalation route of exposure. These limits are 



 

normally expressed in terms of either parts per million (ppm) or milligrams per cubic meter 

(mg/m3) concentration in air. If a significant route of exposure to a substance is through skin 

contact, the MSDS, PEL and/or TLV will have a "skin" notation. Examples of substances 

where skin absorption may be a significant factor include: pesticides, carbon disulfide, carbon 

tetrachloride, dioxane, mercury, thallium compounds, xylene and hydrogen cyanide. 

TLV: The threshold limit value is a recommended occupational exposure guideline published 

by the American Conference of Governmental Industrial Hygienists. TLV's are expressed as 

parts of vapor or gas per million parts of air by volume (ppm) or as approximate milligrams 

of particulate per cubic meter or air (mg/m3). The TLV is the average concentration of a 

chemical that most people can be exposed to for a working lifetime with no ill effects. The 

TLV is an advisory guideline. If applicable, a ceiling concentration (C) that should not be 

exceeded or a skin absorption notation (S) will be indicated with the TLV. 

PEL: The permissible exposure limit is a legal standard issued by OSHA. Unless specified, 

the PEL is a time weighted average (TWA). 

TWA: Most exposure standards are based on time weighted averages. The TWA is the 

average exposure over an eight (8) hour work day. Some substances have Ceiling (C) limits. 

Ceiling limits are concentrations that should never be exceeded. 

The MSDS will list the occupational health standard(s) for the hazardous chemical or each 

component of a mixture. 

 

20.3. Types of Toxic Effects 

1. Acute poisoning is characterized by sudden and severe exposure and rapid absorption 

of the substance. Normally, a single large exposure is involved. Adverse health effects 

are sometimes reversible. Examples: carbon monoxide or cyanide poisoning. 

2. Chronic poisoning is characterized by prolonged or repeated exposures of a duration 

measured in days, months or years. Symptoms may not be immediately apparent. 

Health effects are often irreversible. Examples: lead or mercury poisoning. 

3. A Local effect refers to an adverse health effect that takes place at the point or area of 

contact. The site may be skin, mucous membranes, the respiratory tract, 

gastrointestinal system, eyes, etc. Absorption does not necessarily occur. Examples: 

strong acids or alkalis. 

4. A Systemic effect refers to an adverse health effect that takes place at a location 

distant from the body's initial point of contact and presupposes absorption has taken 



 

place. Examples: arsenic affects the blood, nervous system, liver, kidneys and skin; 

benzene affects bone marrow. 

5. Cumulative poisons are characterized by materials that tend to build up in the body 

as a result of numerous chronic exposures. The effects are not seen until a critical 

body burden is reached. Example: heavy metals. 

6. Substances in combination: When two or more hazardous materials are present at 

the same time, the resulting effect can be greater than the effect predicted based on the 

additive effect of the individual substances. This is called a synergistic or potentiating 

effect. Example: exposure to alcohol and chlorinated solvents; or smoking and 

asbestos. 

 

20.4. Other Factors Affecting Toxicity 

1. Rate of entry and route of exposure; that is, how fast is the toxic dose delivered and 

by what means. 

2. Age can affect the capacity to repair tissue damage. 

3. Previous exposure can lead to tolerance, increased sensitivity or make no difference. 

4. State of health, physical condition and life style can affect the toxic response. 

5. Pre-existing disease can result in increased sensitivity. 

6. Environmental factors such as temperature and pressure. 

7. Genetic predisposition and the sex of the exposed individual. 

 

20.5. Physical Classifications 

Gas applies to a substance, which is in the gaseous state at room temperature and pressure. 

A Vapor is the gaseous phase of a material, which is ordinarily a solid or a liquid at room 

temperature and pressure. 

When considering the toxicity of gases and vapors, the solubility of the substance is a key 

factor. Highly soluble materials, like ammonia, irritate the upper respiratory tract. On the 

other hand, relatively insoluble materials, like nitrogen dioxide, penetrate deep into the lung. 

Fat soluble materials, like pesticides, tend to have longer residence times in the body and be 

cumulative poisons. 

An aerosol is composed of solid or liquid particles of microscopic size dispersed in a gaseous 

medium. 

The toxic potential of an aerosol is only partially described by its airborne concentration. For 

a proper assessment of the toxic hazard, the size of the aerosol's particles must be determined. 



 

A particle's size will determine if a particle will be deposited within the respiratory system 

and the location of deposition. Particles above 10 micrometers tend to deposit in the nose and 

other areas of the upper respiratory tract. Below 10 micrometers particles enter and are 

deposited in the lung. Very small particles (<0.2 micrometers) are generally not deposited but 

exhaled. 

 

20.6. Physiological Classifications 

Irritants  

Irritants are materials that cause inflammation of mucous membranes with which they come 

in contact. Inflammation of tissue results from exposure to concentrations far below those 

needed to cause corrosion. Examples include: 

- Ammonia - Alkaline dusts and mists 

- Hydrogen chloride - Hydrogen fluoride 

- Halogens - Ozone 

- Phosgene - Diethyl/dimethyl sulfate 

- Nitrogen dioxide - Phosphorus chlorides 

- Arsenic trichloride  

 

Irritants can also cause changes in the mechanics of respiration and lung function. Examples 

include: 

- Sulfur dioxide - Acetic acid 

- Formaldehyde - Formic acid 

- Sulfuric acid - Acrolein 

- Iodine  

Long term exposure to irritants can result in increased mucous secretions and chronic 

bronchitis. 

A primary irritant exerts no systemic toxic action either because the products formed on the 

tissue of the respiratory tract are non-toxic or because the irritant action is far in excess of any 

systemic toxic action. Example: hydrogen chloride. 



 

A secondary irritant's effect on mucous membranes is overshadowed by a systemic effect 

resulting from absorption. Examples include: 

- Hydrogen sulfide - Aromatic hydrocarbons 

Asphyxiants 

Asphyxiants have the ability to deprive tissue of oxygen. 

Simple asphyxiants are inert gases that displace oxygen. Examples include: 

- Nitrogen - Nitrous oxide 

- Carbon dioxide - Hydrogen 

- Helium  

Chemical asphyxiants reduce the body's ability to absorb, transport, or utilize inhaled oxygen. 

They are often active at very low concentrations (a few ppm). Examples include: 

- Carbon monoxide - Cyanides 

Anesthetics 

Primary anesthetics have a depressant effect upon the central nervous system, particularly the 

brain. Examples include: 

- Halogenated hydrocarbons - Alcohols 

 

Hepatotoxic agents cause damage to the liver. Examples include: 

- Carbon tetrachloride - Tetrachloroethane - Nitrosamines 

Nephrotoxic agents damage the kidneys. Examples include: 

- Halogenated hydrocarbons - Uranium compounds 

Neurotoxic agents damage the nervous system. The nervous system is especially sensitive to 

organometallic compounds and certain sulfide compounds. Examples include: 

- Trialkyl tin compounds - Tetraethyl lead 

- Methyl mercury - Carbon disulfide 

- Organic phosphorus insecticides - Thallium             - Manganese 



 

Some toxic agents act on the blood or hematopoietic system. The blood cells can be affected 

directly or the bone marrow (which produces the blood cells) can be damaged. Examples 

include: 

- Nitrites - Aniline - Toluidine 

- Nitrobenzene - Benzene   

There are toxic agents that produce damage of the pulmonary tissue (lungs) but not by 

immediate irritant action. Fibrotic changes can be caused by free silica and asbestos. Other 

dusts can cause a restrictive disease called pneumoconiosis. Examples include: 

- Coal dust - Cotton dust - Wood dust 

A carcinogen is an agent that can initiate or increase the proliferation of malignant neoplastic 

cells or the development of malignant or potentially malignant tumors.  

Known human carcinogens include: 

- Asbestos - 4-nitrobiphenyl 

- Alpha-napthylamine - Methyl chloromethyl ether 

- 3,3'-Dichlorobenzidine - Bis-chloromethyl ether 

- Vinyl chloride - Inorganic arsenic 

- Ethylene oxide - 1,2-Dibromo-3-chloropropane (DBCP) 

- N-nitrosodimethylamine - Coal tar pitch volatiles 

A mutagen interferes with the proper replication of genetic material (chromosome strands) in 

exposed cells. If germ cells are involved, the effect may be inherited and become part of the 

genetic pool passed onto future generations. 

A teratogen (embryotoxic or fetotoxic agent) is an agent, which interferes with normal 

embryonic development without causing a lethal effect to the fetus or damage to the mother. 

Effects are not inherited. Examples include: 

- Lead - Thalidomide 

A sensitizer is a chemical, which can cause an allergic reaction in normal tissue after 

repeated exposure to the chemical. The reaction may be as mild as a rash (allergic dermatitis) 

or as serious as anaphylactic shock. Examples include: 



 

- Epoxies - Toluene diisocyanate 

- Nickel compounds - Chromium compounds 

- Poison ivy - Chlorinated hydrocarbons 
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20.7. Some Target Organ Effects 

The following is a categorization of target organ effects that may occur from chemical 

exposure. Signs and symptoms of these effects and examples of chemicals which have been 

found to cause such effects are listed. 

Toxins Target organ effect 
Signs and 

symptoms 
Example chemicals 

Hepatotoxins 
Cause liver 

damage 

Jaudice; liver 

enlargement 

Nitrosamines, chloroform, toluene, 

perchloroethylene, cresol, 

dimethylsulfate 

Nephrotoxins 
Cause kidney 

damage 

Edema; 

proteinuria 

Halogenated hydrocarbons, uranium, 

chloroform, mercury, dimethylsulfate 

Neurotoxins 
Affect the nervous 

system 

Narcosis; 

behavior 

changes; 

decreased 

muscle 

coordination 

Mercury, carbon disulfide, benzene, 

carbon tetrachloride, lead, mercury, 

nitrobenzene 

Hematopoietic 

toxins 

Decrease blood 

function 

Cyanosis; loss of 

consicousness 

Carbon monoxide, cyanides, nitro-

benzene, aniline, arsenic, benzene, 

toluene 

Pulmonary 

toxins 

Irritate or damage 

the lungs 

Cough; tightness 

in chest, 

Silica, asbestos, ozone, hydrogen 

sulfide, chromium, nickel, alcohols 



 

shortness of 

breath 

Reproductive 

toxins 

Affect the 

reproductive 

system 

Birth defects; 

sterility 
Lead, dibromodichloropropane 

Skin hazards 
Affect the dermal 

layer of the body 

Defatting of 

skin; rashes; 

irritation 

Ketones, chlorinated compounds, 

alcohols, nickel, phenol, tri-

chloroethylene 

Eye hazards 
Affect the eye or 

vision 

Conjunctivitis, 

corneal damage 

Organic solvents, acids, cresol, 

quinones, hydroquinone, benzyl, 

chloride, butyl alcohol, bases 
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Foreword 

 

The American University of Beirut is committed to providing its patients, students, 

employees and visitors with an environmental health, safety and risk management services 

that support the university‘s mission of rendering education, research, patient care and public 

services.   

The Fire Protection Division of the Environmental Health, Safety & Risk Management 

(EHSRM) is responsible for implementing the University‘s Policy on Environmental Health, 

Safety and Risk Management by ensuring that campus operations comply with Lebanese 

and/or US National Safety and environmental regulations, building code requirements and 

standards.   

The purpose of this manual is to prescribe minimum requirements necessary to establish a 

reasonable level of life safety and property protection from the hazards created by fire and 

explosion. The manual partially comprised of limited text references extracted from the 

National Fire Protection Association (NFPA) codes and applicable standards in an effort to 

bring together information useful to the AUB community. 

Moreover, the Fire Protection Unit of EHSRM offers AUB staff and students life safety and 

fire fighting training sessions that are related to the nature of their work or building 

occupancy use.  This document and other pertinent Fire protection and fighting training 

information and training materials may be obtained from the Environmental Health, Safety & 

Risk Management Department 

 

1. Administration and Enforcement 

1.1. Authority 

The Environmental Health, Safety& Risk Management (EHSRM) department is the authority 

having jurisdiction in the interpretation and implementation of the minimum requirements set 

forth in this manual as follows:  

Inspect, at all reasonable times, any building or premises for dangerous or hazardous 

conditions or materials  

Ask any person(s) to remove or remedy such dangerous or hazardous condition or material.  

Any person(s) failing to comply with such request shall be in violation of the requirements in 

this manual. 

Enter and examine any building, structure, construction site, or premises for the purpose of 

making fire and life safety inspections.   

Investigate the cause, origin, and circumstances of any fire, explosion, or other hazardous 

conditions.  

Require plans and specifications to ensure compliance with applicable codes and standards. 

Inspect all installations prior to use covered or concealed without having first been inspected,  

Require that such work be exposed for inspection. EHSRM shall be notified when the 

installation is ready for inspection and shall conduct the inspection within a reasonable period 

of time. 



 

When any construction or installation work is being performed in violation of the plans and 

specifications as approved by EHSRM, EHSRM may halt that portion of the work that is in 

violation. 

Order the immediate evacuation of any occupied building deemed unsafe when such building 

has hazardous conditions that present imminent danger to building occupants. 

 

1.2. The Emergency Response Team 

The American University of Beirut is an institution of higher education and is subject to 

several natural and man-made hazards and risks.  These include but are not limited to: 

earthquakes, fires, hazardous materials spills or releases, lightning, terrorist acts, bomb 

threats, etc. It is important to note that preventive and security measures cannot assure 

elimination of all risks.  Therefore, it is inevitable that the University will find itself facing 

emergency situations of various kinds.  Because of this, the University has founded the 

Emergency Response Team (ERT) and devised Emergency Response Procedures to deal 

effectively with most anticipated kinds of emergency situations. 

Established in the summer of 2000, the ERT is composed of Thirty Three people, from 

different AUBMC and campus departments, and is headed by the University President and 

Vice President for Facilities.   EHSRM supervises the team and works closely with the AUB 

Protection Office as well as the Physical Plant Department - Campus (PPD) and Plant 

Engineering - MC (PEMC).  The ERT provides first and basic response to fires, releases of 

hazardous and toxic materials and can perform limited rescue services. 

 

1.3. Plans Review 

As required by the Policy on Environmental Health, Safety & Risk Management issued on 

April 15, 1999, by the University President, all new construction, modification, or 

rehabilitation, construction documents and shop drawings shall be submitted to and reviewed 

by EHSRM as the established authority having jurisdiction for approvals. 

It shall be the responsibility of the applicant to ensure that the following conditions are met: 

(1) The construction documents include all of the life safety and fire protection 

requirements. 

(2) The shop drawings are correct and in compliance with the applicable codes and 

standards. 

When required by EHSRM, revised construction documents or shop drawings shall be 

prepared and submitted for review and approval to illustrate corrections or modifications 

necessitated by field conditions or other revisions to approved plans. 

 

1.4. Code Review 

EHSRM determines violations of the minimum requirements set forth in this manual and 

other applicable codes and standards for existing occupancies on campus and the medical 

center.  Violations of the minimum requirements of NFPA 101, Life Safety Code and other 

AUB applicable Codes will be conveyed to the concerned jurisdictions.  

 



 

1.5. Independent Review 

EHSRM is permitted to require a review by a mutually acceptable independent third party 

with expertise in the matter to be reviewed at the submitter‘s expense. The independent 

reviewer shall provide an evaluation and recommend necessary changes of the proposed 

design, operation, and process to EHSRM. 

 

1.6. Permits and Approvals 

EHSRM shall be authorized to establish and issue permits, certificates, notices, and 

approvals, or orders pertaining to fire control and fire hazards pursuant to this section. 

EHSRM shall be permitted to revoke a permit or approval issued if any violation of the 

minimum requirements set forth in this manual is found upon inspection or in case there have 

been any false statements or misrepresentations submitted in the application or plans on 

which the permit or approval was based. 

Any attempt to defraud or otherwise deliberately or knowingly design, install, service, 

maintain, operate, falsify records, reports, or applications, or other related activity in violation 

of the requirements prescribed by this manual shall be a violation of the provisions of this 

manual. Such violations shall be cause for immediate suspension or revocation of any related 

licenses, certificates, or permits issued by this jurisdiction.  

EHSRM has the authority to require an inspection prior to the issuance of a permit. 

Applications for permits shall be made to EHSRM on forms provided by the jurisdiction and 

shall include the applicant‘s answers in full to inquiries set forth on such forms. Applications 

for permits shall be accompanied by such data as required by EHSRM and fees as required by 

the jurisdiction. 

A copy of the permit shall be posted or otherwise readily accessible at each place of operation 

or carried by the permit holder as specified by EHSRM. 

 

1.7. Certificates of Fitness 

EHSRM shall have the authority to require certificates of fitness for individuals or companies 

performing activities related to fire safety and construction within the jurisdiction. 

 

1.8. Application 

The minimum requirements of this manual shall apply to both new and existing conditions. 

Buildings in existence or permitted for construction prior to the adoption of the minimum 

requirements set forth in this manual shall comply with the provisions stated herein or 

referenced for existing buildings. 

Existing buildings or installations that do not comply with the provisions of this manual shall 

be permitted to be continued in use unless EHSRM determines that the lack of conformity 

with these codes and standards presents an imminent danger. 

Additions, alterations, or repairs to any building shall conform to that required of a new 

building without requiring the existing building to comply with all the requirements of this 

manual.  Additions, alterations, or repairs shall not cause an existing building to become 

unsafe or adversely affect the performance of the building as determined by EHSRM. 



 

Where two or more classes of occupancy occur in the same building or structure and are so 

intermingled that separate safeguards are impracticable, means of egress facilities, 

construction, protection, and other safeguards shall comply with the most restrictive fire 

safety requirements of the occupancies involved. 

 

1.9. Occupancy 

No new construction or existing building shall be occupied in whole or in part except as 

permitted by EHSRM. 

Buildings or portions of buildings shall not be occupied during construction, repair, or 

alteration without the approval of EHSRM if required means of egress are impaired or 

required fire protection systems are out of service. 
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1.10. Changes of Occupancy 

In any building or structure, whether or not a physical alteration is needed, a change from one 

occupancy classification to another shall be permitted only where such a structure, building, 

or portion thereof conforms with the requirements of   NFPA 101, Life Safety Code, that 

apply to new construction for the proposed new use, or NFPA 101, Life Safety Code, existing 

construction features shall be permitted to be continued in use in conversions.  

 

1.11. Maintenance and Testing 

Whenever or wherever any device, equipment, system, condition, arrangement, level of 

protection, or any other feature is required for compliance with the provisions of  NFPA 101, 

Life Safety Code, such device, equipment, system, condition, arrangement, level of 

protection, or other feature shall thereafter be continuously maintained in accordance with 

applicable NFPA requirements or as directed by EHSRM.  

Maintenance and testing shall be under the supervision of a responsible person from PPD or 

PEMC who shall ensure that testing and maintenance are made at specified intervals in 

accordance with applicable NFPA standards or as directed by EHSRM.  

 

1.12. Records and Reports 

A record of examinations, approvals, and variances granted shall be maintained by PPD or 

PEMC and shall be available for public inspection. 

EHSRM shall be notified to witness and be provided with all records of all fire systems 

maintenance records or fire prevention inspections upon request.  

 

1.13. Fire Reporting and False Alarms 

The person discovering any fire (visible flame or smoke), regardless of magnitude, shall take 

the following actions: 



 

1. Remain calm - do not shout ―Fire‖. 

2. Rescue: Rescue personnel who are in immediate danger. This step is usually performed 

simultaneously with step 3, Alarm. 

3. Alarm: Give the alarm - dial 5555, give your name and inform operator of exact location of 

fire and pull the nearest fire alarm (if available). 

4. Contain: Close doors and windows to isolate fire and smoke from the rest of the building. 

5. Evacuate: Evacuate immediately to the pre-designated assembly area. Do not use elevators for 

evacuation. In Health Care Occupancies (inpatient AUBMC buildings), step 6 supersede step 

5 during fire emergencies.  Evacuation is not applied unless building occupants are requested 

to do so by the Incident Commander of the Emergency Response Team.      

6. Extinguish: You may fight the fire if the fire is small, you have been trained to do so, your 

exit is assured and the alarm has been given. 

7. Do not re-enter the building until the alarm is silenced and you are told by the Emergency 

Response Team that it is safe to do so. 

8. Once the Beirut Fire Brigade arrives, they will be in charge until they declare the area is safe 

and leave the scene. 

Fire smell that does not involve visible smoke or flame should be reported directly to PPD or 

PEMC. 

It should be noted that all installed fire detection and alarm systems in Campus buildings are 

interconnected with the PPD help desk (Ext. 2015) and the Protection control room (Ext. 

2144) via telephone dialers that automatically notify these two locations by transmitting pre-

recorded messages in case of general alarms in these buildings.  In AUBMC buildings, all 

fire detection and alarm systems are directly networked with the Visual Data Center (VDC) 

which is manned 24/7.  In case of alarm in AUB building, the Communication office is 

notified.  The operator on duty notifies ERT members and other relevant parties, according to 

procedures, to attend to the situation at hand.   

No person shall deliberately or maliciously activate an alarm of fire when in fact that person 

knows that no fire exists. 

 

1.14. Tampering With Fire Safety Equipment 

No person shall render any portable or fixed fire-extinguishing system or device or any fire 

warning system inoperative or inaccessible. 

No person, except a person authorized by EHSRM, shall remove, unlock, destroy, or tamper 

with, in any manner, any locked gate, door, or barricade; chain; enclosure; sign; tag; or seal 

that has been required by EHSRM pursuant to life safety. 

 

2. General Provisions 

2.1. Fundamental Requirements 

Every new and existing building or structure shall be constructed, arranged, equipped, 

maintained, and operated in accordance with the minimum requirements set forth by this 

manual so as to provide a reasonable level of life safety, property protection, and public 



 

welfare from the actual and potential hazards created by fire, explosion, and other hazardous 

conditions. 

Every new and existing building shall comply with NFPA 101, Life Safety Code. 

 

2.2. Building Evacuation 

No person shall fail to leave a building when notified to do so or when directed to leave by 

EHSRM/ERT as a result of a known or perceived emergency. 

No person shall fail to leave any overcrowded premises when told to do so by the 

management of the premises or EHSRM/ERT. Premises are deemed to be overcrowded when 

the occupant load exceeds the exit capacity or a posted occupant load. 

 

2.3. Fire Drills 

Where required, emergency egress and relocation drills will be conducted as specified by 

EHSRM/ERT.     

Drills shall be held with sufficient frequency to familiarize occupants with the drill procedure 

and to establish conduct of the drill as a matter of routine. Drills will include suitable 

procedures to ensure that all persons subject to the drill participate.  At AUBMC, monthly 

fire drills are conducted that evenly cover all three working shifts.  

Drill participants shall relocate to a predetermined assembly area and remain at such location 

until a recall or dismissal signal is given.  

 

2.4. Smoking 

The American University of Beirut has issued a Non-smoking policy that is posted on the 

Web.  Removal or destruction of any required ―No Smoking‖ sign shall be prohibited. 

 

2.5. Public Roads Accessible to Fire Apparatus 

Public roads on Campus shall have not less than 6 m of unobstructed width, able to withstand 

live loads of fire apparatus, and have a minimum of 4.1 m of vertical clearance. An approved 

turnaround for fire apparatus shall be provided where an access road is a dead end and is in 

excess of 46 m in length. The turnaround shall have a minimum centerline radius of 15 m.  

Public roads around fire hydrants shall be maintained free of all obstructions at all times. 

 

2.6. Fire Protection Markings 

New and existing buildings shall have approved address numbers or names placed in a 

position to be plainly legible and visible from the street or road fronting the property. These 

numbers shall contrast with their background.  

 

 

 



 

2.7. Stairway Marking 

Stairs serving five or more stories shall be provided with signage within the enclosure at each 

floor landing. The signage shall indicate the story, the terminus of the top and bottom of the 

stair enclosure, and the identification of the stair enclosure. The signage also shall state the 

story of, and the direction to, exit discharge. The signage shall be inside the enclosure located 

approximately 1.5 m above the floor landing in a position that is readily visible when the 

door is in the open or closed position.  

Wherever an enclosed stair requires travel in an upward direction to reach the level of exit 

discharge, signs with directional indicators indicating the direction to the level of exit 

discharge shall be provided at each floor level landing from which upward direction of travel 

is required. Such signage shall be readily visible when the door is in the open or closed 

position. 

 

2.8. Combustible Vegetation and Decorations 

Combustible vegetation and natural cut Christmas trees shall not be permitted on AUB 

premises except living vegetation. 

Artificial combustible vegetation and Christmas trees shall be labeled or otherwise identified 

or certified by the manufacturer as being flame retardant or flame resistive. 

No combustible vegetation or Christmas trees shall be allowed to obstruct corridors, exit 

ways, or other means of egress. 

Only listed electrical lights and wiring shall be used on combustible vegetation, Christmas 

trees, and similar decorations. 

Combustible vegetation and natural cut Christmas trees shall not be located near heating 

vents or other fixed or portable heating devices that could cause it to dry out prematurely or 

to be ignited. 

Open flames such as from candles, lanterns, kerosene heaters, and gas-fired heaters shall not 

be located on or near combustible vegetation, Christmas trees, or other similar combustible 

materials. 

 

2.9. Special Outdoor Events, Carnivals, and Fairs 

EHSRM shall approve and regulate all outdoor events such as carnivals and fairs as it 

pertains to access for emergency vehicles; access to fire protection equipment; placement of 

stands, concession booths, and exhibits; and the control of hazardous conditions dangerous to 

life and property. 

EHSRM shall be permitted to require standby fire personnel when potentially hazardous 

conditions exist, due to the type of performance, display, exhibit, or activity, or the number of 

persons present. 

Electrical equipment and installations of these events shall comply with NFPA 70, The 

National Electric Code. 

Back to Top 

 



 

3. Means of Egress 

3.1. Application 

Means of egress in new and existing buildings shall comply with NFPA 101, Life Safety 

Code. 

All inside stairs serving as an exit or exit component shall be enclosed with 2 hour rated 

barriers. 

Exit enclosures shall not be used for any purpose that has the potential to interfere with its 

use as an exit.  

There shall be no enclosed, usable space within an exit enclosure, including under stairs, nor 

shall any open space within the enclosure be used for any purpose that has the potential to 

interfere with egress. 

 

3.2. Doors 

Any device or alarm installed to restrict the improper use of a means of egress shall be 

designed and installed so that it cannot, even in case of failure, impede or prevent emergency 

use of such means of egress. 

Swinging doors shall swing in the direction of egress travel where serving a room or area 

with an occupant load of 50 or more or serving a high hazard contents,  unless it is a door 

from an individual living unit that opens directly into an exit enclosure.  

Swinging doors shall swing in the direction of egress travel and provided with panic 

hardware where serving a room or area with an occupant load of 100 or more.  Devices shall 

not be installed in connection with any door on which panic hardware or fire exit hardware is 

required where such device prevents or is intended to prevent the free use of the door for 

purposes of egress. 

Doors shall be arranged to be opened readily from the egress side whenever the building is 

occupied. Locks, if provided, shall not require the use of a key, a tool, or special knowledge 

or effort for operation from the egress side. 

Stair exit and fire pump room doors shall be self closing, self latching, listed and labeled 90 

min fire rated doors. Doors to other hazardous rooms shall be 45 min rated doors unless 

different door ratings are required by adopted codes. 

Every door in a stair enclosure serving more than four stories shall allow re-entry from the 

stair enclosure to the interior of the building, or an automatic release shall be provided to 

unlock all stair enclosure doors to allow re-entry. Such automatic release shall be actuated 

with the initiation of the building fire alarm system. 

Delayed-egress locks shall be permitted to be installed on doors serving low and ordinary 

hazard contents in buildings protected throughout by an approved, supervised automatic fire 

detection system, or an approved, supervised automatic sprinkler system, where permitted by 

the occupancy classification, and as approved by EHSRM.  The doors shall unlock upon 

actuation of the alarm or the sprinkler system, loss of power controlling the lock, or an 

irreversible process of a force to the release device continuously applied as required by 

EHSRM.  

The minimum width of room doors in existing buildings shall not be less than 71 cm. 

The minimum width of egress doors in existing buildings shall not be less than 91 cm. 



 

The minimum width of egress doors in the medical center shall not be less than 112 cm. 

 

3.3. Number of Means of Egress 

The number of means of egress from any balcony, mezzanine, story, or portion thereof shall 

be not less than two. 

Occupant load more than 500 but not more than 1,000 — not less than 3 

Occupant load more than 1,000 — not less than 4  

The occupant load of each story considered individually shall be required to be used in 

computing the number of means of egress at each story, provided that the required number of 

means of egress is not decreased in the direction of egress travel.  

 

3.4. Arrangement of Means of Egress 

Exits shall be located and exit access shall be arranged so that exits are readily accessible at 

all times.  

Where more than one exit is required from a building or portion thereof, such exits shall be 

remotely located from each other and shall be arranged and constructed to minimize the 

possibility that more than one has the potential to be blocked by any one fire or other 

emergency condition.  

Exit access shall be arranged so that there are no dead ends in corridors, unless permitted by 

and limited to the length specified in NFPA 101, Life Safety Code for the specific occupancy 

and condition.   

 

3.5. Occupant Load 

The occupant load in any building or portion thereof shall be not less than the number of 

persons determined by dividing the floor area assigned to that use by the occupant load factor 

for that use as specified in Table 3.5.  

Table 3.5 Occupant Load Factor 

Use m2 (net per person) 

Assembly Use  

Concentrated use, without fixed seating 0.65  

Less concentrated use, without fixed seating 1.4  

Bench-type seating 1 person/45.7 linear cm 

Fixed seating number of fixed seats 

Kitchens 9.3 

Library stack areas 9.3 

Library reading rooms 4.6 

Swimming pools 4.6 — of water surface 

Swimming pool decks 2.8 



 

Exercise rooms with equipment 4.6 

Exercise rooms without equipment 1.4 

Stages 1.4  

Lighting and access catwalks, galleries, gridirons 9.3  

Educational Use  

Classrooms 1.9 

Shops, laboratories, vocational rooms 4.6 

Health Care Use  

Inpatient treatment departments 22.3 

Sleeping departments 11.1 

Residential Use  

Dormitories 18.6 

Apartment buildings 18.6 

Industrial Use  

General and high hazard industrial 9.3 

Business Use 9.3 

 

Where exits serve more than one story, only the occupant load of each story considered 

individually shall be used in computing the required capacity of the exits at that story, 

provided that the required egress capacity of the exit is not decreased in the direction of 

egress travel.  

 

3.6. Illumination of Means of Egress and Emergency Lighting 

Illumination of means of egress shall be provided for every building and structure.  This 

illumination shall be maintained and shall be not less than 10.8 lux measured at finished floor 

level.  

Illumination of means of egress shall be continuous during the time that the conditions of 

occupancy require that the means of egress be available for use. Artificial lighting shall be 

employed at such locations and for such periods of time as required to maintain the 

illumination to the minimum a minimal criteria. 

A functional test shall be conducted by PPD or PEMC on every required emergency lighting 

system at 30-day intervals for not less than 30 seconds. An annual test shall be conducted on 

every required battery-powered emergency lighting system for not less than 1½ hours. 

Equipment shall be fully operational for the duration of the test. Written records of visual 

inspections and tests shall be kept by PPD or PEMC and made available upon request for 

review by EHSRM. 

 

3.7. Marking of Means of Egress 

Exits shall be marked by an approved sign readily visible from any direction of exit access. 



 

Access to exits shall be marked by approved, readily visible signs in all cases where the exit 

or way to reach the exit is not readily apparent to the occupants. Sign placement shall be such 

that no point in an exit access corridor is in excess of 30 m from the nearest externally 

illuminated sign and is not in excess of the marked rating for internally illuminated signs. 

Every sign shall be suitably and continuously illuminated by a reliable light source.  

A sign with a directional indicator showing the direction of travel shall be placed in every 

location where the direction of travel to reach the nearest exit is not apparent.  

AUB has adopted a UL listed pictogram type, maintained LED exit sign, with built-in battery 

pack installed in all AUB and AUBMC Buildings. 

 

3.8. Means of Egress Reliability 

Means of egress shall be continuously maintained free of all obstructions or impediments to 

full instant use in case of fire or other emergency.  

 

3.9. Furnishings and Decorations in Means of Egress 

No furnishings, decorations, or other objects shall obstruct exits, access thereto, egress there 

from, or visibility thereof.  
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4. Features of Fire Protection 

This chapter shall apply to new, existing, permanent, and temporary buildings. 

Types of building construction shall comply with NFPA 220, Standard on Types of Building 

Construction. 

The design and construction of fire walls and fire barrier walls that are required to separate 

buildings or subdivide a building to prevent the spread of fire shall comply with NFPA 221, 

Standard for Fire Walls and Fire Barrier Walls. 

The installation and maintenance of assemblies and devices used to protect openings in walls, 

floors, and ceilings against the spread of fire and smoke within, into, or out of buildings shall 

comply with NFPA 80, Standard for Fire Doors and Fire Windows. 

Interior finish, furnishings, contents, decorations, and treated finishes in buildings and 

structures shall meet the requirements of NFPA 101, Life Safety Code. 

Where required by the specific occupancy classification as per NFPA 101, smoke partitions 

shall be provided to limit the transfer of smoke. 

Smoke partitions shall extend from the floor to the underside of the floor or roof deck above, 

through any concealed spaces, such as those above suspended ceilings, and through 

interstitial structural and mechanical spaces. 

Doors in smoke partitions shall comply with the relevant sections of NFPA 101,, Life Safety 

Code.  



 

Pipes, conduits, bus ducts, cables, wires, air ducts, pneumatic tubes and ducts, and similar 

building service equipment that pass through smoke partitions shall be protected with 

material that is capable of limiting the transfer of smoke through the smoke partition.  

Air transfer openings in smoke or fire partitions shall be provided with approved dampers 

designed to limit the transfer of smoke or fire.  

 

5. Building Services 

5.1. Electrical Fire Safety 

This section shall apply to new, existing, permanent, or temporary electrical appliances, 

equipment, fixtures, or wiring. 

All electrical appliances, fixtures, equipment, or wiring shall be installed and maintained in 

accordance with NFPA 70, National Electrical Code®. 

Extension cords shall not be used as a substitute for permanent wiring. 

 

5.2. Heating, Ventilation, and Air Conditioning 

Air-conditioning, heating, and ventilating ductwork and related equipment shall be installed 

in accordance with NFPA 90A, Standard for the Installation of Air-Conditioning and 

Ventilating Systems, or NFPA 90B, Standard for the Installation of Warm Air Heating and 

Air-Conditioning Systems, as applicable. 

Ventilating systems in laboratories using chemicals shall be installed in accordance with 

NFPA 45, Standard on Fire Protection for Laboratories Using Chemicals, or NFPA 99, 

Standard for Health Care Facilities, as appropriate. 

 

5.3. Elevators 

All elevators shall conform to the requirements of the Lebanese Decree 14293 and any other 

additional requirements related ASME/ANSI A17.1, Safety Code for Elevators and 

Escalators, ASME/ANSI A17.3, Safety Code for Existing Elevators and Escalators, and 

Americans with Disabilities Act (ADA). 

 

5.4. Utilities 

Equipment using fuel gas and related gas piping shall be installed in accordance with NFPA 

54, National Fuel Gas Code, or NFPA 58, Liquefied Petroleum Gas Code.  Existing 

installations shall be permitted to be continued in service, subject to approval by EHSRM. 

 

5.5. Heating Appliances  The installation of gas-fired heating appliances shall 

comply with NFPA 54, National Fuel Gas Code. 

Electrical wiring and equipment used in connection with oil-burning equipment shall be 

installed in accordance with NFPA 70, National Electrical Code.  

 



 

5.6. Portable Electric Heater 

EHSRM shall be permitted to prohibit use of portable electric heaters in occupancies or 

situations where such use or operation would present an undue danger to life or property. 

 

5.7. Chimneys 

All chimneys, smokestacks, or similar devices for conveying smoke or hot gases to the outer 

air and the stoves, furnaces, incinerators, boilers, or any other heat-producing devices or 

appliances shall be installed and maintained in accordance with NFPA 54, National Fuel Gas 

Code, and NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning 

Appliances. 

 

5.8. Emergency and Standby Power 

Emergency generators, where required for compliance with this Code, shall be tested and 

maintained in accordance with NFPA 110, Standard for Emergency and Standby Power 

Systems.  

Stored electrical energy systems shall be maintained in accordance with NFPA 111, Standard 

on Stored Electrical Energy Emergency and Standby Power Systems.  

 

5.9. Smoke Control 

Smoke control systems, where required, shall have an approved maintenance and testing 

program to ensure operational integrity. The purpose of such smoke control systems shall be 

to confine smoke to the general area of fire origin and maintain use of the means of egress 

system. 
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6. Fire Protection Systems 

6.1. General 

AUB requires that shop drawings for all fire protection systems be submitted for review and 

approval by EHSRM and a ―permit‖ be issued for installation, rehabilitation, or modification. 

Further, EHSRM shall have the authority to require that full acceptance tests of the systems 

be performed in EHSRM‘s presence prior to final system certification. 

PPD or PEMC shall be responsible for the proper testing and maintenance of the equipment 

and systems. 

Detailed records documenting all systems and equipment testing and maintenance shall be 

kept by PPD or PEMC. These records shall be made available upon request for review by 

EHSRM. 

 

 

 



 

6.2. Standpipe Systems 

The design and installation of standpipe systems shall be in accordance with NFPA 14, 

Standard for the Installation of Standpipe, Private Hydrant, and Hose Systems. 

New buildings more than three stories in height or new buildings over 15 m in height above 

grade and containing intermediate stories or balconies shall be equipped with a standpipe 

system installed in accordance with the provisions of this section and NFPA 14, Standard for 

the Installation of Standpipe, Private Hydrant, and Hose Systems. 

A standpipe system shall be properly maintained to provide at least the same level of 

performance and protection as designed. PPD or PEMC shall be responsible for maintaining 

the system and keeping it in good working condition. 

A standpipe system installed in accordance with this Code shall be inspected, tested, and 

maintained in accordance with NFPA 25, Standard for the Inspection, Testing, and 

Maintenance of Water-Based Fire Protection Systems. 

 

6.3. Automatic Sprinklers 

Automatic sprinklers shall be installed and maintained in full operating condition, as 

specified for the occupancy involved in the codes or standards. Installations shall be in 

accordance with NFPA 13, Standard for the Installation of Sprinkler Systems; NFPA 13R, 

Standard for the Installation of Sprinkler Systems in Residential Occupancies up to and 

Including Four Stories in Height; or NFPA 13D, Standard for the Installation of Sprinkler 

Systems in One- and Two-Family Dwellings and Manufactured Homes, as appropriate. 

Basement areas of new occupancies exceeding 232.3 m2 shall be protected throughout by an 

approved automatic sprinkler system. 

New Buildings containing assembly occupancies with aggregate occupant loads of more than 

300 shall be protected by an approved, supervised automatic sprinkler system in accordance 

with Section 9.7 of NFPA 101. 

Any existing assembly occupancy used or capable of being used for exhibition or display 

purposes shall be protected throughout by an approved automatic sprinkler system in 

accordance with Section 9.7 of NFPA 101 where the exhibition or display area exceeds 1,400 

m2. 

Every portion of educational buildings below the level of exit discharge shall be protected 

throughout by an approved, supervised automatic sprinkler system in accordance with 

Section 9.7 of NFPA 101.  

Wherever student occupancy exists below the level of exit discharge, every portion of such 

floor shall be protected throughout by an approved automatic sprinkler system in accordance 

with Section 9.7 of NFPA 101. Where student occupancy does not exist on floors below the 

level of exit discharge, such floors shall be separated from the rest of the building by 1-hour 

fire resistance-rated construction or shall be protected throughout by an approved automatic 

sprinkler system in accordance with Section 9.7 of NFPA 101. 

Buildings with unprotected openings in accordance with NFPA 101 shall be protected 

throughout by an approved, supervised automatic sprinkler system in accordance with 

Section 9.7 of NFPA 101. 

Health care facilities shall be protected throughout by an approved, supervised automatic 

sprinkler system in accordance with Section 9.7 of NFPA 101. Listed quick-response or listed 



 

residential sprinklers shall be used throughout smoke compartments containing patient 

sleeping rooms.  Sprinklers in areas where cubicle curtains are installed shall be in 

accordance with NFPA 13, Standard for the Installation of Sprinkler Systems.  

All dormitories shall be protected throughout by an approved, supervised automatic sprinkler 

system in accordance with Section 9.7 of NFPA 101. 

All apartment buildings shall be protected throughout by an approved, supervised automatic 

sprinkler system in accordance with Section 9.7 of NFPA 101. 

All new residential occupancies, one & two family dwellings up to and including four stories 

in height shall be protected throughout by an approved automatic sprinkler system in 

accordance with Section 9.7 of NFPA 101.    

Where windowless or underground structures have an occupant load of more than 50 persons 

in the windowless or underground portions of the structure, the windowless or underground 

portions and all areas and floor levels traversed in traveling to the exit discharge shall be 

protected by an approved, supervised automatic sprinkler system in accordance with Section 

9.7 of NFPA 101. 

High-rise buildings (23 m or more in height from accessible street level) shall be protected 

throughout by an approved, automatic sprinkler system in accordance with Section 9.7 of 

NFPA 101.  The sprinkler system installed in accordance with this Code shall be properly 

maintained to provide at least the same level of performance and protection as designed. PPD 

or PEMC shall be responsible for maintaining the system and keeping it in good working 

condition.  The sprinkler system installed in accordance with this Code shall be inspected, 

tested, and maintained in accordance with NFPA 25, Standard for the Inspection, Testing, 

and Maintenance of Water-Based Fire Protection Systems. 

All automatic sprinkler systems shall be continuously maintained in a reliable operating 

condition at all times, and such periodic inspections and tests shall be made as necessary to 

ensure proper maintenance. When an automatic sprinkler system is out of service for more 

than four hours within a 24-hour period, the building shall be evacuated, or an approved fire 

watch shall be provided for all portions left unprotected by the sprinkler system shutdown 

until the sprinkler system has been returned to service. 

 

6.4. Fire Pumps 

Fire pumps shall be installed in accordance with this section and NFPA 20, Standard for the 

Installation of Stationary Pumps for Fire Protection. 

The fire pump, driver, and controller shall be protected against possible interruption of 

service through damage caused by explosion, fire, flood, earthquake, rodents, insects, 

windstorm, vandalism, and other adverse conditions.  

Centrifugal pumps shall not be used where a static suction lift is required.  

Where provided, the suction valve, discharge valve, bypass valves, and isolation valves on 

the backflow prevention device or assembly shall be supervised open by a method approved 

by EHSRM.  

At least one entrance 61 cm wide and 2 m high shall be provided to give access to the work 

space around electrical equipment.  There shall be a minimum of 76.2 cm work space in front 

of the electrical equipment requiring examination, adjustment, servicing, or maintenance.  

Working space shall not be used for storage.  Illumination shall be provided for all working 

spaces around electrical equipment requiring servicing, examination, or adjustment.  



 

Provision shall be made for ventilation of a pump room or pump house.  Floors shall be 

pitched for adequate drainage of escaping water away from critical equipment such as the 

pump, driver, controller, and so forth. The pump room or pump house shall be provided with 

a floor drain that will discharge to a frost-free location.  

Controllers shall be located as close as is practical to the engines they control and shall be 

within sight of the engines.  They shall be so located or so protected that they will not be 

injured by water escaping from pumps or pump connections. Current-carrying parts of 

controllers shall not be less than 305 mm above the floor level.  

Where the pump room is not constantly attended, audible or visible alarms powered by a 

source other than the engine starting batteries and not exceeding 125 V shall be provided at a 

point of constant attendance. These alarms shall indicate the following: 

(1) The engine is running (separate signal). 

(2) The controller main switch has been turned to the off or manual position (separate 

signal). 

(3) Trouble on the controller or engine (separate or common signals).  

Field acceptance tests shall be conducted in accordance with NFPA 20, Standard for the 

Installation of Centrifugal Fire Pumps.  The pump, engine, controller, and transfer switch 

supplier shall be present for the field acceptance test.  All electric wiring to the fire pump 

motor(s), including control (multiple pumps) inter-wiring, emergency power supply, and 

jockey pump, shall be completed and checked by the electrical contractor prior to the initial 

startup and acceptance test.  EHSRM shall be notified as to time and place of the field 

acceptance test.  A copy of the manufacturer‘s certified pump test characteristic curve shall 

be available for comparison of results of field acceptance test. The fire pump as installed shall 

equal the performance as indicated on the manufacturer‘s certified shop test characteristic 

curve within the accuracy limits of the test equipment.  The fire pump shall perform at 

minimum, rated, and peak loads without objectionable overheating of any component.  

Vibrations of the fire pump assembly shall not be of a magnitude to warrant potential damage 

to any fire pump component.  

A fire pump shall be properly maintained to provide at least the same level of performance 

and protection as designed. PPD or PEMC shall be responsible for maintaining the system 

and keeping it in good working condition.  A fire pump shall be inspected, tested, and 

maintained in accordance with NFPA 25, Standard for the Inspection, Testing, and 

Maintenance of Water-Based Fire Protection Systems. 

 

6.5. Water Supply 

Private fire service mains shall be installed in accordance with NFPA 13, Standard for the 

Installation of Sprinkler Systems and NFPA 24, Standard for the Installation of Private Fire 

Service Mains and Their Appurtenances. 

The installation of devices to protect the public water supply from contamination shall 

comply with the provisions of NFPA 13, Standard for the Installation of Sprinkler Systems, 

or NFPA 24, Standard for the Installation of Private Fire Service Mains and their 

Appurtenances, and the plumbing code of the jurisdiction. Backflow prevention devices shall 

be inspected, tested, and maintained in accordance with the requirements of NFPA 25, 

Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection 

Systems. 



 

Private fire service main installed in accordance with this Code shall be properly maintained 

to provide at least the same level of performance and protection as designed. The owner shall 

be responsible for maintaining the system and keeping it in good working condition. 

A private fire service main installed in accordance with this Code shall be inspected, tested, 

and maintained in accordance with NFPA 25, Standard for the Inspection, Testing, and 

Maintenance of Water-Based Fire Protection Systems. 

 

6.6. Portable Extinguishers 

The installation, maintenance, selection, and distribution of portable fire extinguishers shall 

be in accordance with NFPA 10, Standard for Portable Fire Extinguishers. 

Fire extinguishers shall be provided in all occupied premises of the University.  

Fire extinguishers shall be conspicuously located where they will be readily accessible and 

immediately available in the event of fire. Preferably they shall be located along normal paths 

of travel, including exits from areas. Cabinets housing fire extinguishers shall not be locked.  

Fire extinguishers shall not be obstructed or obscured from view. 

The selection of fire extinguishers for a given situation shall be determined by the character 

of the fires anticipated, the construction and occupancy of the individual property, the vehicle 

or hazard to be protected, ambient-temperature conditions, and other factors.  

Fires are grouped into three basic categories called classes: Class A, Class B, and Class C 

Class A fires involve ordinary combustibles such as rubber, plastic, linen, wool, paper, trash, 

wood, etc.  

Class B fires involve flammable liquids such as gasoline, diesel fuel, alcohol, etc.  

Class C fires involve energized electrical equipment  

There are three types of fire extinguishers available throughout AUB. These types are:  

Pressurized Water Extinguishers (stainless steel finish): suitable for Class A fires only.  

Never use on electrical equipment and flammable liquid fires.    

CO2 type extinguishers (red Extinguisher with horn and without pressure gauge): suitable for 

Class B & Class C fires.  

Multipurpose ABC dry powder type extinguishers (red Extinguisher with pressure gauge): 

suitable for Class A, Class B, and Class C fires. 

NOTE: Whenever in doubt, you can always use an ABC extinguisher on any type of fire. If 

dry powder ABC extinguishers are used, there will be a need to clean up the powder 

afterwards. If these powders are mixed with water, they will result in corrosive solutions that 

will require special precautions. 

Fire extinguishers shall be inspected by PPD or General Services when initially placed in 

service and thereafter at approximately 30-day intervals.  

Fire extinguishers shall be subjected to maintenance at intervals of not more than 1 year, at 

the time of hydrostatic test, or when specifically indicated by an inspection.  

 

 

 



 

6.7. Detection, Alarm, and Communication Systems 

Where building fire alarm systems or automatic fire detectors are required, they shall be 

provided in accordance with NFPA 72, National Fire Alarm Code®. 

Protected premises fire alarm systems shall include one or more of the following features: 

(1) Manual alarm signal initiation 

(2) Automatic alarm signal initiation 

(3) Monitoring of abnormal conditions in fire suppression systems 

(4) Activation of fire suppression systems 

(5) Activation of fire safety functions 

(6) Activation of alarm notification appliances 

(7) Emergency voice/alarm communications 

(8) Activation of off-premises signals 

(9) Combination systems 

(10) Integrated systems 

Fire alarm systems serving two or more zones shall identify the zone of origin of the alarm 

initiation by annunciation or coded signal.  

Equipment constructed and installed in conformity with NFPA 72 requirements shall be listed 

for the purpose for which it is used.  

All fire detection devices that receive their power from the initiating device circuit or 

signaling line circuit of a fire alarm control unit shall be listed for use with the control unit.  

 

Table 6.7-a  Guidelines for spacing and installation of fire detection & alarm devices. 

Device/ 

Requirement 

Spacing Installation 

Smoke Detectors 9 m between devices. 

4.5 m between 

devices and adjacent 

walls. 

6.3 m between 

devices and remote 

corners. 

  

Heat Detector 

(Spot Type)  

9 m between devices. 

4.5 m between 

devices and adjacent 

walls. 

6.3 m between 

devices and remote 

corners. 

Open Ceiling:      

 

Not less than 10 cm from the 

sidewall or  

On the sidewall between 10 cm 

and 30 cm from the ceiling. 

Solid Open Joist 

Construction:  

At the bottom of the joists. 

Beam 

Construction:  

At the bottom of the beams where 

beams are less than 30 cm. in 

depth  and less than 2.4m apart, 



 

center to center. 

Manual Call 

Points 

Horizontal travel 

distance to a manual 

call point shall not 

exceed 61 m. 

The Operable 

Part of The 

Device: 

1.1 m to 1.5 m above finished 

floor.  

Within 1.5 m of exit door. 

Audio Alarm 

(Bells & Horns) 

 Top of 

Appliance:    

Not less than 2.3 m above finished 

floor.  

Not less than 15 cm below 

finished ceiling. 

Audio Visual 

Alarm 

(Strobe/Horn)  

 Bottom of 

Appliance: 

2.03 m to 2.43 m above finished 

floor. 

Fire Detection & 

Alarm Panel 

 Top of Panel: 1.8 m from finished floor 

Installed at the Building Main 

Entrance. 
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Table 6.7-b  Labeling of Fire Detection & Alarm Devices 

Device or Plan/Requirement Labeling Method 

Panel LCD Display Loop No. – Floor No. – Device No.: Location 

Riser Diagram Loop No. – Floor No. – Device No.: Location 

As-built Drawing Loop No. – Floor No. – Device No. 

Example: L1 – B5 – 001: Room # B530  

 L2 – 1F – 010: Room # 110  

 L3 – 9F – 150: Room # 920  

 

Assembly occupancies with occupant loads of more than 300 and all theaters with more than 

one audience-viewing room shall be provided with an approved fire alarm system in 

accordance with 9.6 of NFPA 101. 

Educational occupancies shall be provided with a fire alarm system in accordance with 

Section 9.6 of NFPA 101. 

Health care occupancies shall be provided with a fire alarm system in accordance with 

Section 9.6 of NFPA 101.  

Dormitory occupancies shall be provided with a fire alarm system in accordance with Section 

9.6 of NFPA 101.  An approved single-station smoke alarm shall be installed in every guest 

room and every living area and sleeping room within a guest suite.  

Apartment buildings with more than three stories or with more than 11 dwelling units shall be 

provided with a fire alarm system in accordance with Section 9.6 of NFPA 101.   Approved 



 

single-station smoke alarms shall be installed in accordance with 9.6 of NFPA 101 outside 

every sleeping area in the immediate vicinity of the bedrooms and on all levels of the 

dwelling unit, including basements.  

Approved, single-station smoke alarms shall be installed in accordance with 9.6 of NFPA 101 

in the following locations of one and two family dwellings: 

(1) Outside of each separate sleeping area, in the immediate vicinity of the sleeping 

rooms 

(2) On each level of the dwelling unit, including basements 

Business occupancies shall be provided a fire alarm system in accordance with Section 9.6 of 

NFPA 101, where any one of the following conditions exists: 

(1) The building is two or more stories in height above the level of exit discharge. 

(2) The occupancy is subject to 50 or more occupants above or below the level of exit 

discharge. 

(3) The occupancy is subject to 300 or more total occupants.  

Industrial occupancies shall be provided with a fire alarm system in accordance with Section 

9.6 of NFPA 101. 

Ambulatory health care facilities shall be provided with fire alarm systems in accordance 

with Section 9.6 of NFPA 101.  

High rise buildings shall be provided with a fire alarm system using an approved, emergency 

voice/alarm communication system in accordance with Section 9.6 of NFPA 101or as 

approved by EHSRM.  

Inspection, testing, and maintenance shall be performed by PPD or PEMC in accordance with 

of NFPA 72 or more often if required by EHSRM. A record of the inspection, testing, and 

maintenance shall be maintained by PPD or PEMC, copies of which shall be submitted to 

EHSRM. 

 

6.8. Other Fire Protection Systems 

Where other fire protection systems are required to be installed by the provisions of this 

Manual, or are installed with the approval of EHSRM as an alternative or equivalency, the 

design and installation of the system shall comply with the appropriate standards listed in 

Table 6.8.  

 

Table 6.8 Other Required Fire Protection Systems 

Type of System NFPA Standard 

Carbon dioxide systems NFPA 12, Standard on Carbon Dioxide Extinguishing 

Systems 

Sprinklers in one- and two-family dwellings 

and 

manufactured homes 

NFPA 13D, Standard for the Installation of Sprinkler 

Systems in One- and Two-Family Dwellings and 

Manufactured Homes 



 

Sprinklers in residential occupancies up to 

and 

including four stories in height 

NFPA 13R, Standard for the Installation of Sprinkler 

Systems in Residential Occupancies up to and 

Including Four Stories in Height 

Dry chemical extinguishing systems NFPA 17, Standard for Dry Chemical Extinguishing 

Systems 

Wet chemical extinguishing systems NFPA 17A, Standard for Wet Chemical Extinguishing 

Systems 

Clean agent fire extinguishing systems NFPA 2001, Standard on Clean Agent Fire 

Extinguishing Systems 

 

7. Combustible Waste and Refuse 

7.1. Combustible Waste and Refuse 

No person owning or having control of any property shall allow any combustible waste 

material to accumulate in any area or in any manner that creates a fire hazard to life or 

property. 

Combustible waste or refuse shall be properly stored or disposed of to prevent unsafe 

conditions. 

Fire extinguishing capabilities approved by the authority having jurisdiction shall be provided 

at waste disposal sites including, but not limited to, fire extinguishers, water supply and hose, 

and earth-moving equipment. 

Burning debris shall not be dumped at a waste disposal site except at a remote location on the 

site where fire extinguishment can be accomplished before compacting, covering, or other 

disposal activity is carried out. 

Vehicles or conveyances used to transport combustible waste or refuse over public 

thoroughfares shall have all cargo space covered and maintained tight enough to ensure 

against ignition from external fire sources and scattering burning and combustible debris that 

can come in contact with ignition sources. Transporting burning waste or refuse shall be 

prohibited. 

 

7.2. Sources of Ignition 

Trucks or automobiles, other than mechanical handling equipment and approved industrial 

trucks shall not enter any fiber storage room or building but shall be permitted to be used at 

loading platforms. 

Electrical wiring and equipment in any combustible fiber storage room or building shall be 

installed in accordance with the requirements of NFPA 70, National Electrical Code, for 

Class III hazardous locations. EHSRM shall be responsible for designating the areas 

requiring hazardous location electrical classifications and shall classify the area in accordance 

with the classification system set forth in NFPA 70. 

No smoking or open flame shall be permitted in any area where combustible fibers are 

handled or stored.  ―No Smoking‖ signs shall be posted. 

Portable fire extinguishers shall be installed as required for extra-hazard occupancy 

protection as applicable in NFPA 10, Standard for Portable Fire Extinguishers. 



 

8. Commercial Cooking Equipment 

Cooking equipment used in processes producing smoke or grease-laden vapors shall be 

equipped with an exhaust system that complies with all the equipment and performance 

requirements of NFPA 96, Standard for Ventilation Control and Fire Protection of 

Commercial Cooking Operations, and all such equipment and performance shall be 

maintained per NFPA 96 during all periods of operation of the cooking equipment. 

Specifically, the following equipment shall be kept in good working condition: 

(1) Cooking equipment 

(2) Hoods 

(3) Ducts (if applicable) 

(4) Fans 

(5) Fire suppression systems 

(6) Special effluent or energy control equipment 

All airflows shall be maintained. Maintenance and repairs shall be performed on all 

components at intervals necessary to maintain these conditions.  

Except where enclosures are required, hoods, grease removal devices, exhaust fans, and ducts 

shall have a clearance of at least 457.2 mm to combustible material, 76.2 mm to limited-

combustible material, and 0 mm to noncombustible material.  

Hoods, grease removal devices, fans, ducts, and other appurtenances shall be cleaned to bare 

metal at frequent intervals prior to surfaces becoming heavily contaminated with grease or 

oily sludge. After the exhaust system is cleaned to bare metal, it shall not be coated with 

powder or other substance. The entire exhaust system shall be inspected by properly trained 

and qualified PPD or PEMC personnel on a monthly basis.  

Components of the fire suppression system shall not be rendered inoperable during the 

cleaning process.  Care shall be taken not to apply cleaning chemicals on fusible links or 

other detection devices of the automatic extinguishing system.  

Portable fire extinguishers shall be installed in kitchen cooking areas in accordance with 

NFPA 10, Standard for Portable Fire Extinguishers. Such extinguishers shall use agents that 

saponify upon contact with hot grease such as sodium bicarbonate and potassium bicarbonate 

dry chemical and potassium carbonate solutions. Class B gas-type portables such as CO2 and 

halon shall not be permitted in kitchen cooking areas.   Fire extinguishers provided for the 

protection of cooking appliances that use combustible cooking media (vegetable or animal 

oils and fats) shall be listed and labeled for Class K fires. 

The design, installation, protection, and maintenance of exhaust system components 

including hoods, grease removal devices, exhaust ducts, dampers, air-moving devices, 

auxiliary equipment, and fire-extinguishing equipment for the exhaust system and the 

cooking equipment in commercial, industrial, institutional, and similar cooking applications 

shall be in accordance with this section and NFPA 96, Standard for Ventilation Control and 

Fire Protection of Commercial Cooking Operations. 

Fire-extinguishing systems equipment shall include both automatic fire-extinguishing 

systems as primary protection and portable fire extinguishers as secondary backup.  

Automatic fire-extinguishing systems shall comply with standard UL 300, Fire Testing of 

Fire Extinguishing Systems for Protection of Restaurant Cooking Areas, or other equivalent 

standards and shall be installed in accordance with their listing. 



 

 

Automatic fire-extinguishing systems shall be installed in accordance with the terms of their 

listing, the manufacturer‘s instructions, and the following standards where applicable: 

(1) NFPA 12, Standard on Carbon Dioxide Extinguishing Systems 

(2) NFPA 13, Standard for the Installation of Sprinkler Systems 

(3) NFPA 17, Standard for Dry Chemical Extinguishing Systems 

(4) NFPA 17A, Standard for Wet Chemical Extinguishing Systems  

Upon activation of any fire-extinguishing system for a cooking operation, all sources of fuel 

and electric power that produce heat to all equipment requiring protection by that system 

shall automatically shut off. 

A readily accessible means for manual activation shall be located between 1,067 mm and 

1,524 mm above the floor, located in a path of exit or egress and clearly identify the hazard 

protected. The automatic and manual means of system activation external to the control head 

or releasing device shall be separate and independent of each other so that failure of one will 

not impair the operation of the other. 

The means for manual actuator(s) shall be mechanical and shall not rely on electrical power 

for actuation. 

Upon activation of an automatic fire-extinguishing system, an audible alarm or visual 

indicator shall be provided to show that the system has activated.  

An inspection and servicing of the fire extinguishing system and listed exhaust hoods 

containing a constant or fire-actuated water system shall be made at least every 6 months by 

properly trained and qualified persons.  

All actuation components, including remote manual pull stations, mechanical or electrical 

devices, detectors, actuators, fire-actuated dampers, etc., shall be checked for proper 

operation during the inspection in accordance with the manufacturer‘s listed procedures. In 

addition to these requirements, the specific inspection requirements of the applicable NFPA 

standard shall also be followed.  

Fusible links (including fusible links on fire-actuated damper assemblies) and automatic 

sprinkler heads shall be replaced at least annually, or more frequently if necessary, to ensure 

proper operation of the system. Other detection devices shall be serviced or replaced in 

accordance with the manufacturer‘s recommendations. 

If required, certificates of inspection and maintenance shall be forwarded to EHSRM.  

 

9. Fireworks 

The construction, handling, and use of fireworks intended solely for outdoor display as well 

as the general conduct and operation of the display shall comply with the requirements of 

NFPA 1123, Code for Fireworks Display. 

The use of pyrotechnic special effects in the performing arts in conjunction with theatrical, 

musical, or any similar productions before a proximate audience, performers, or support 

personnel shall comply with NFPA 1126, Standard for the Use of Pyrotechnics before a 

Proximate Audience. Any indoor display of pyrotechnic special effects; any outdoor use of 

pyrotechnic special effects at distances less than those required by NFPA 1123, Code for 

Fireworks Display, the use of pyrotechnic special effects during any videotaping, 



 

audiotaping, or filming of any television, radio, or movie production if such production is 

before a proximate audience; or the rehearsal of any production in which pyrotechnic special 

effects are used shall also comply with NFPA 1126. 

 

10. Flammable and Combustible Liquids 

10.1. General 

This chapter shall apply to the storage, handling, and use of flammable and combustible 

liquids, including spray applications, dipping and coating operations, and solvent extraction. 

10.2. Storage, Handling and Use 

The storage, handling, and use of flammable and combustible liquids, including waste 

liquids, shall comply with this section and NFPA 30, Flammable and Combustible Liquids 

Code. 

The following are four rules for indoor storage of flammable and combustible liquids in 

Educational and Institutional Occupancies have been established by NFPA: 

No more than 1 gallon of Class I liquids in a fire area.  

No more than 10 gallons of Class I and Class II combined in a single fire area.  

No more than 25 gallons of Class I and Class II combined in a single fire area, in safety cans.  

No more than 60 gallons of Class IIIA liquids.  

 

Table 10.1  Flammability classifications for commonly used chemicals: 

Class IA Class IB Class IC 

Dimethyl Sulfide Acetone Ethylene Glycol Diethyl 

Ether Ethylene Oxide Acrylonitrile Ethylene Glycol Isopropyl 

Ether Ethyl Mercaptan Ethyl Acetate Hydrazine 

Hydrogen Cyanide Ethyl Alcohol (Ethanol) High Flash V.M.&P. 

Naphtha Pentane Ethylene Dichloride Paraldehyde 

Petroleum Ether* Ethyl Ether Styrene 

Propylene Oxide Heptane Xylenes 

Vinyl Chloride Hexane Butyl Alcohol 

Acetaldehyde Isopropanol Butyl Aceylate 

2-Butyne (Methyl Alcohol) Methanol M-Xylene 

2-Chloropropane Methyl Ethyl Ketone O-Xylene 

Dichlorosilane Methyl Isobutyl Ketone P-Xylene 

Methyl Ethel Ether Methyl Methacrylate Amyl Alacohol 

Methyl Formate Petroleum Ether* Amyl Bromide 

Methyl Mercaptan V.M.&P Naphtha Butyl Nitrate 

Cimethyl Sulfide Pyridine Chlorobenzene 

Ethyl Amine Tetrahydrofuran Cumene 

Ethyl Chloride Toluene Cyclohexanone 

Ethyl Nitrite p-Dioxane Dibutyl Ether 

Furan Ethyl Nitrate Hexylamine 

Hydrocyanic Acid Methyl Isobutyl Ketone Isoamyl Acetate 

Isoprene Methyl Methacrylate Isobutyl Alcohol 



 

1, 3 Pentadiene Octane Nitromethane 

Trichlorosilane Triethylamine Turpentine 

 

*May fall into Class IA or IB, depending on the Boiling Point of the mixture 

Source: Fire Protection Guide to Hazardous Materials, 10th edition, NFPA, 1991. 

Each petroleum product (oil, antifreeze, WD40, etc.) should be categorized and kept under 

these limits. Some simpler rules of thumb may be easier to remember and follow:  

Class I liquids shall not be handled or used in basements.  

No flammable liquid storage in mechanical rooms.  

No more than one drum of combustible liquids in one room (one drum of oil or one drum of 

antifreeze).  

Minimize the amount and time that paint is stored in mechanical rooms, unless stored in 

flammable storage cabinets.  

10.3. Flammable and Combustible Liquids  

For the purpose of this code, any material that has a fluidity greater than that of 300 

penetration asphalt when tested in accordance with ASTM D 5 Test for Penetration for 

Bituminous Materials. When not otherwise identified, the term liquid shall mean both 

flammable and combustible liquids. 

 

Flammable liquid. A liquid having a flash point below 100 degrees F (37.8 degrees C) and 

having a vapor pressure not exceeding 40 psia (2,068 mm Hg) at 100 degrees F (37.8 degrees 

C) shall be known as a Class I liquid.  

 

Class I liquids shall be subdivided as follows: 

Class IA shall include those having flash points below 73 degrees F (22.8 degrees C) and 

having a boiling point below 100 degrees F (37.8 degrees C). 

Class IB shall include those having flash points below 73 degrees F (22.8 degrees C) and 

having a boiling point at or above 100 degrees F (37.8 degrees C). 

Class IC shall include those having flash points at or above 73 degrees F (22.8 degrees C) and 

below 100 degrees F (37.8 degrees C). 

 

Combustible liquid. A liquid having a flash point at or above 100 degrees F. (37.8 degrees C). 

Combustible liquids shall be subdivided as follows: 

Class II liquids shall include those having flash points at or above 100 degrees F (37.8 

degrees C) and below 140 degrees F (60 degrees C). 

Class IIIA liquids shall include those having flash points at or above 140 degrees F (60 

degrees C) and below 200 degrees F (93 degrees C). 

Class IIIB liquids shall include those having flash points at or above 200 degrees F (93 

degrees C). Hot Work Operations. 

 



 

10.4. General 

Welding, cutting, and use of torches shall comply with this chapter and NFPA 51B, Standard 

for Fire Prevention During Welding, Cutting, and Other Hot Work.  

The design and installation of oxygen-fuel gas systems for welding, cutting, and allied 

processes shall comply with this section and NFPA 51, Standard for the Design and 

Installation of Oxygen-Fuel Gas Systems for Welding, Cutting, and Allied Processes. 

10.5. Fire Prevention Precautions 

Hot work shall be allowed only in areas that are or have been made fire safe. Hot work shall 

be performed in either designated areas or permit-required areas.  

A designated area shall be a specific area designed or approved for such work, such as a 

maintenance shop or a detached outside location that is of noncombustible or fire-resistive 

construction, essentially free of combustible and flammable contents, and suitably segregated 

from adjacent areas.  

A permit-required area shall be an area that is made fire safe by removing or protecting 

combustibles from ignition sources and authorized by EHSRM.  

10.6. Hot Work Permit 

Before hot work operations begin in a non-designated location, a written hot work permit 

form shall be completed and a copy forwarded to EHSRM for records.   

Hot work in AUB shall comply with the following conditions: 

(1) Hot work equipment to be used shall be in satisfactory operating condition and in 

good repair. 

(2) Where combustible materials, such as paper clippings, wood shavings, or textile 

fibers, are on the floor, the floor shall be swept clean for a radius of 10.7 m. Combustible 

floors (except wood on concrete) shall be kept wet, be covered with damp sand, or be 

protected by noncombustible or fire-retardant shields. Where floors have been wet down, 

personnel operating arc welding or cutting equipment shall be protected from possible shock. 

(3) All combustibles shall be relocated at least 10.7 m horizontally from the work site. If 

relocation is impractical, combustibles shall be protected with fire-retardant covers or 

otherwise shielded with metal or fire-retardant guards or curtains. Edges of covers at the floor 

shall be tight to prevent sparks from going under them, including where several covers 

overlap when protecting a large pile. 

(4) Openings or cracks in walls, floors, or ducts within 10.7 m of the site shall be tightly 

covered with fire-retardant or noncombustible material to prevent the passage of sparks to 

adjacent areas. 

(5) If hot work is done near walls, partitions, ceilings, or roofs of combustible 

construction, fire-retardant shields or guards shall be provided to prevent ignition. 

(6) If hot work is to be done on a wall, partition, ceiling, or roof, precautions shall be 

taken to prevent ignition of combustibles on the other side by relocating combustibles. If it is 

impractical to relocate combustibles, a fire watch on the opposite side from the work shall be 

provided. 

(7) Hot work shall not be attempted on a partition, wall, ceiling, or roof that has a 

combustible covering or insulation, or on walls or partitions of combustible sandwich-type 

panel construction. 



 

(8) Hot work that is performed on pipes or other metal that is in contact with combustible 

walls, partitions, ceilings, roofs, or other combustibles shall not be undertaken if the work is 

close enough to cause ignition by conduction. 

(9) Fully charged and operable fire extinguishers that are appropriate for the type of 

possible fire shall be available immediately at the work area. If existing hose lines are located 

within the hot work area defined by the permit, they shall be connected and ready for service, 

but shall not be required to be unrolled or charged. 

(10) If hot work is done in close proximity to a sprinkler head, a wet rag shall be laid over 

the head and then removed at the conclusion of the welding or cutting operation. During hot 

work, special precautions shall be taken to avoid accidental operation of automatic fire 

detection or suppression systems (for example, special extinguishing systems or sprinklers).  

(11) Nearby personnel shall be suitably protected against heat, sparks, slag, and so on.  

10.7. Fire Watch 

When hot work is performed in a location where other than a minor fire might develop, a fire 

watch shall be present. 

10.8. Oxygen-Fuel Gas Systems 

Cylinders permitted inside of buildings shall be stored at least 6 m from flammable and 

combustible liquids and easily ignited forms of materials such as wood, paper, oil, and 

grease, and where they will not be exposed to excessive rise in temperature, physical damage, 

or tampering by unauthorized persons.  

Separate rooms or buildings used for gas cylinder storage shall be provided with natural or 

mechanical ventilation designed to provide a minimum of 1 cfm per sq ft (0.3 m3/m2) of 

floor area. Ventilation systems shall discharge a minimum of 50 ft (15 m) from intakes of air 

handling systems, air conditioning equipment, and air compressors.  

Cylinders shall be secured in a manner so as to not be easily overturned. 

Any person using a torch or other flame-producing device for removing paint, sweating pipe 

joints, or similar use in or around any building or structure or combustibles shall be 

responsible for the prevention of fire and shall comply with the following: 

(1) Provide, in a ready state, within 4.6 m travel distance of the work being done, either 

an approved fire extinguisher having a minimum 2A rating or a water hose connected to a 

reliable water supply. If a water hose is used as the approved extinguisher, it shall be charged 

and equipped with a suitable nozzle. 

(2) Provide shielding, wetting, or other approved means to protect combustible material 

in close proximity of the flame. Approved, stored pressure water fire extinguishers shall not 

be used to wet combustible material. 

(3)  In all cases, the person operating the torch or a designee shall remain in the 

immediate vicinity for a minimum of 30 minutes or a period of time sufficient to ensure that 

no fire results from the work that was completed. This person‘s responsibilities shall include 

detecting and reporting any fire.   Laboratories Using Chemicals 

The handling or storing of chemicals in laboratory buildings, laboratory units, and laboratory 

work areas whether located above or below grade shall comply with NFPA 45, Standard on 

Fire Protection for Laboratories Using Chemicals and EHSRM Lab Safety Manual. 



 

This section shall apply to substances with one or more of the following hazard ratings as 

defined in NFPA 704, Standard System for the Identification of the Hazards of Materials for 

Emergency Response: 

 

 Health — 2, 3, or 4 

 Flammability — 2, 3, or 4 

 Reactivity — 2, 3, or 4 

Any building, space, room, or group of rooms in a health care facility intended to serve 

activities involving procedures for investigation, diagnosis, or treatment in which flammable, 

combustible, or oxidizing materials are to be used shall comply with NFPA 99, Standard for 

Health Care Facilities. 

These requirements shall not apply to isolated frozen section laboratories; areas in which 

oxygen is administered; blood donor rooms in which flammable, combustible, or otherwise 

hazardous materials normally used in laboratory procedures are not present; and clinical 

service areas not using hazardous materials. 
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11. Liquefied Petroleum Gases and Liquefied Natural Gases 

11.1. General 

The storage and handling of liquefied petroleum gases (LP-Gas) shall be in accordance with 

this manual and NFPA 58, Liquefied Petroleum Gas Code. 

Plans for stationary installations and all rooftop installations shall be submitted to EHSRM 

before the installation is started. 

11.2. Containers 

Containers that show serious denting, bulging, gouging, or excessive corrosion shall be 

removed from service.  

Repair or alteration of containers shall comply with the regulations, rules, or code under 

which the container was fabricated. Other welding shall be permitted only on saddle plates, 

lugs, or brackets attached to the container by the container manufacturer.  

Cylinders of 1,000 lb (454 kg) water capacity [nominal 420 lb (191 kg) LP-Gas capacity] or 

less shall incorporate protection against physical damage to cylinder appurtenances and 

immediate connections to these when in transit, when in storage, when being moved into 

position for use, and when in use, except in residential and commercial installations, by the 

following: 

(1) A ventilated cap or collar designed to permit pressure relief valve discharge and 

capable of withstanding a blow from any direction equivalent to that of a 30-lb (14-kg) 

weight dropped 1.2 m. Construction shall be such that the force of the blow will not be 

transmitted to the valve. 

(2) Collars shall be designed so that they do not interfere with the free operation of the 

cylinder valve.  



 

Horizontal ASME containers of 2,000 gal (7.6 m3) water capacity or less designed for 

permanent installation in stationary service shall be permitted to be equipped with non-

fireproofed structural steel supports and designed to allow mounting on firm foundations in 

accordance with the following: 

(1) For installation on concrete foundations raised above the ground level by more than 

300 mm, the structural steel supports shall be designed so that the bottoms of the horizontal 

members are not less than 51 mm nor more than 300 mm below the outside bottom of the 

container shell. 

(2) For installation on paved surfaces or concrete pads within 102 mm of ground level, 

the structural steel supports shall be permitted to be designed so that the bottoms of the 

structural members are not more than 610 mm below the outside bottom of the container 

shell.  

Where LP-Gas and one or more other compressed gases are to be stored or used in the same 

area, the cylinders shall be marked ―Flammable‖ and either ―LP-Gas,‖ ―LP-GAS,‖ 

―Propane,‖ or ―Butane.‖  

Cylinders shall be marked with the following information: 

(1) The water capacity of the cylinder in pounds or cubic meters. 

(2) The tare weight of the cylinder in pounds or in kg, fitted for service. The tare weight 

is the cylinder weight plus the weight of all permanently attached valves and other fittings but 

does not include the weight of protecting devices that are removed in order to load the 

cylinder.  

ASME containers shall be marked in accordance with the following: 

(1) The marking specified shall be on a stainless steel metal nameplate attached to the 

container, located to remain visible after the container is installed. The nameplate shall be 

attached in such a way as to minimize corrosion of the nameplate or its fastening means and 

not contribute to corrosion of the container. 

(2) Service for which the container is designed (for example, underground, aboveground, 

or both) 

(3) Name and address of container supplier or trade name of container 

(4) Water capacity of container in pounds or U.S. gallons 

(5) Design pressure in pounds per square inch 

(6) The wording ―This container shall not contain a product that has a vapor pressure in 

excess of psi at 100°F‖ (See  NFPA 58.) 

(7) Outside surface area in square feet 

(8) Year of manufacture 

(9) Shell thickness and head thickness 

(10) OL, OD, HD 

(11) Manufacturer‘s serial number 

(12) ASME Code symbol  

Container appurtenances shall be fabricated of materials that are suitable for LP-Gas service 

and, shall be resistant to the action of LP-Gas under service conditions, and shall comply with 

NFPA 58, Liquefied Petroleum Gas Code. 



 

11.3. Piping (Including Hose), Fittings, and Valves 

Piping (including hose), fittings, and valves shall comply with NFPA 58. 

Emergency shutoff valves shall be approved and shall incorporate all of the following means 

of closing: 

(1) Automatic shutoff through thermal (fire) actuation. Where fusible elements are used, 

they shall have a melting point not exceeding 250°F (121°C). 

(2) Manual shutoff from a remote location. 

(3) Manual shutoff at the installed location.  

Hose, hose connections, and flexible connectors shall be fabricated of materials that are 

resistant to the action of LP-Gas both as liquid and vapor. If wire braid is used for 

reinforcement, it shall be of corrosion-resistant material such as stainless steel.  

Hydrostatic relief valves designed to relieve the hydrostatic pressure that might develop in 

sections of liquid piping between closed shutoff valves shall have pressure settings not less 

than 400 psi (2.8 MPa) or more than 500 psi (3.5 MPa) unless installed in systems designed 

to operate above 350 psi (2.4 MPa). Hydrostatic relief valves for use in systems designed to 

operate above 350 psi (2.4 MPa) shall have settings not less than 110 percent or more than 

125 percent of the system design pressure.  

11.4. Installation of LP-Gas Systems 

Containers installed outside of buildings, whether of the portable type replaced on a cylinder 

exchange basis or permanently installed and refilled at the installation, shall be located with 

respect to the nearest container, important building, group of buildings, or line of adjoining 

property that can be built upon, in accordance with the following and Table 13.4-a, and Table 

13.4-c. 

(1) At a consumer site, if the aggregate water capacity of a multicontainer installation 

comprised of individual containers having a water capacity of less than 125 gal (0.5 m3) is 

501 gal (1.9 m3) or more, the minimum distance shall comply with the appropriate portion of 

Table 21-3.1.1.1, applying the aggregate capacity rather than the capacity per container. If 

more than one such installation is made, each installation shall be separated from any other 

installation by at least 7.6 m. The minimum distances between containers shall not be applied 

to such installations. 

 

Table 13.4-a 

Water Capacity per Container 

gallons (m3) 

Minimum Distances 

m 

                Mounded or Underground 

Containers 

 

 

 

Aboveground Containers         Between 

Containers 

 

Less than 125 (0.5)  3 None  None 

125 to 250 (0.5 to 1.0) 3 3 None 

251 to 500 (1.0+ to 1.9) 3 3 1 

501 to 2,000 (1.9+ to 7.6) 3 7.6 1 



 

2,001 to 30,000 (7.6+ to 114) 15 15 1.5 

30,001 to 70,000 (114+ to 265) 15 23 * 

70,001 to 90,000 (265+ to 341) 15 30 * 

90,001 to 120,000 (341+ to 454) 15 38 * 

120,001 to 200,000 (454 to 757) 15 61 * 

200,001 to 1,000,000 (757 to 3,785) 15 91 * 

Over 1,000,000 (3,785) 15 122 * 

*One-quarter of the sum of the diameters of adjacent containers. 
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(2) Cylinders installed alongside of buildings shall be located and installed so that the 

discharge from the cylinder pressure relief device is at least 1 m horizontally away from any 

building opening that is below the level of such discharge. Cylinders shall not be located and 

installed underneath any building unless the space is not enclosed for more than 50 percent of 

its perimeter. The discharge from container pressure relief devices shall be located not less 

than 1.5 m in any direction away from any exterior source of ignition, openings into direct-

vent (sealed combustion system) appliances, or mechanical ventilation air intakes. 

(3) The distance measured horizontally from the point of discharge of a container 

pressure relief valve to any building opening below the level of such discharge shall be in 

accordance with Table 13.4-b. 

(4) The distance measured in any direction from the point of discharge of a container 

pressure relief valve, the vent of a fixed maximum liquid level gauge on a container, or the 

installed location of the filling connection of a container to any exterior source of ignition, 

openings into direct-vent (sealed combustion system) appliances, or mechanical ventilation 

air intakes shall be in accordance with Table 13.4-b. 

(5) The 7.6 m distance from aboveground containers of 501 gal to 2,000 gal (1.9 m3 to 

7.6 m3) capacity to buildings, group of buildings, or line of adjoining property that can be 

built upon shall be permitted to be reduced to not less than 3 m for a single container of 1,200 

gal (4.5 m3) water capacity or less provided such container is at least 7.6 m from any other 

LP-Gas container of more than 125 gal (0.5 m3) water capacity. 

 

Table 13.4-b 

Container 

Type 

Exchange or  

Filled on Site 

Distance 

Horizontally 

from Relief 

Valve Discharge 

to Opening 

Below Discharge 

m 

Discharge from Relief Valve, Vent Discharge,  

and Filling Connection to Exterior Source  

of Ignition, Openings into Direct-Vent  

Appliances, Mechanical Ventilation Air Intakes 

m 

Cylinder Exchange 1 1.5 



 

Cylinder Filled on site 1 3 

ASME Filled on site 1.5 3 

 

 

(6) Minimum distances for underground or mounded ASME containers of 2,001 gal 

through 30,000 gal (7.6 m3 through 114 m3) water capacity incorporating all the provisions 

of NFPA 58 shall be permitted to be reduced to 3 m. Distances for all underground and 

mounded ASME containers shall be measured from the relief valve and the filling 

connection. No part of an underground ASME container shall be less than 3 m from a 

building or line of adjoining property that can be built upon, and no part of a mounded ASME 

container that is installed above grade shall be less than 1.5 m from a building or line of 

adjoining property that can be built upon. 

(7) Where underground multi-container installations are made of individual containers 

having a water capacity of 125 gal (0.5 m3) or more, such containers shall be installed so as 

to permit access at their ends or sides to facilitate working with cranes or hoists. 

(8) In applying the distance between buildings and ASME containers of 125 gal (0.5 m3) 

or more water capacity, a minimum of 50 percent of this horizontal distance shall also apply 

to all portions of the building that project more than 1.5 m from the building wall and that are 

higher than the relief valve discharge outlet. This horizontal distance shall be measured from 

a point determined by projecting the outside edge of such overhanging structure vertically 

downward to grade or other level upon which the container is installed. Under no condition 

shall the distances to the building wall be less than those specified except when the 

provisions of NFPA 58 are met. These distances shall be permitted to be reduced by one-half 

for ASME containers of 2,001 gal through 30,000 gal (7.6 m3 through 114 m3) water 

capacity used in systems complying with Section of NFPA 58. 

Underground or mounded containers shall be located outside of any buildings. Buildings 

shall not be constructed over any underground or mounded containers. Sides of adjacent 

containers shall be separated in accordance with Table 13.4-a but not less than 1 m. 

Where containers are installed parallel with ends in line, any number of containers shall be 

permitted to be in one group. Where more than one row is installed, the adjacent ends of the 

tanks in each row shall be separated by not less than 3 m.  

The following provisions shall also apply: 

(1) Containers shall not be stacked one above the other. 

(2) Loose or piled combustible material and weeds and long dry grass shall not be 

permitted within 3.0 m of any container. 

(3) Means shall be used to prevent the accumulation or flow of liquids having flash points 

below 93.4°C under adjacent LP-Gas containers such as by dikes, diversion curbs, or grading. 

(4) LP-Gas containers shall be located at least 3.0 m from the centerline of the wall of 

diked areas containing flammable or combustible liquids. 

(5) The minimum horizontal separation between aboveground LP-Gas containers and 

aboveground tanks containing liquids having flash points below 93.4°C shall be 6 m. No 

horizontal separation shall be required between aboveground LP-Gas containers and 

underground tanks containing flammable or combustible liquids installed in accordance with 

NFPA 30, Flammable and Combustible Liquids Code. 



 

(6) The minimum separation between LP-Gas containers and oxygen or gaseous 

hydrogen containers shall be in accordance with Table 13.4-c of this document. 

 (7) The minimum separation between LP-Gas containers and liquefied hydrogen 

containers shall be in accordance with NFPA 50B, Standard for Liquefied Hydrogen Systems 

at Consumer Sites. 

 (8) Where LP-Gas containers are to be stored or used in the same area with other 

compressed gases, the containers shall be marked to identify their content in accordance with 

ANSI/CGA C-4, Method of Marking Portable Compressed Gas Containers to Identify the 

Material Contained. 

 (9) No part of an aboveground LP-Gas container shall be located in the area 1.8 m 

horizontally from a vertical plane beneath overhead electric power lines that are over 600 

volts, nominal.  

Table 13.4-c 

 Separation from Oxygen Containers 

Aggregate Capacity 

 Separation from Gaseous 

Hydrogen Containers 

Aggregate Capacity 

LP-Gas 

Containers 

Aggregate Water 

Capacity gal (m3) 

11 m3*  

or less 

More than 11 

m3* to 

566 m3* 

including 

unconnected 

reserves  

(m) 

More than 566 

m3* including 

unconnected 

reserves  

(m) 

 Less 

than 

11 m3* 

11 m3* 

to  

85 m3*   

(m) 

More 

than 

85 m3*  

(m) 

 

1200 (4.5) or less None 6 7.6  — — — 

Over 1,200 (4.5) None 6 15  — — — 

500 (1.9) or less — — —  None 3 7.6 

Over 500 (1.9) — — —  None 7.6 15 

*m3 measured at 21°C and atmospheric pressure. 

 

Structures such as fire walls, fences, earth or concrete barriers, and other similar structures, 

shall be avoided around or over installed non-refrigerated containers. 

Containers shall be installed in accordance with the following: 

(1) Cylinders shall be installed only aboveground, and shall be set upon a firm foundation 

or be otherwise firmly secured. Flexibility shall be provided in the connecting piping.  

(2) All containers shall be positioned so that the pressure relief valve is in direct 

communication with the vapor space of the container. 

(3) Where physical damage to LP-Gas containers or systems of which they are a part, 

from vehicles is a possibility, precautions shall be taken against such damage. 

(4) The installation position of ASME containers shall make all container appurtenances 

accessible for their normally intended use. 

(5) Field welding on containers shall be limited to attachments to non-pressure parts, such 

as saddle plates, wear plates, or brackets applied by the container manufacturer.  



 

(6) Aboveground containers shall be kept properly painted.  

Provision shall be made in piping including interconnecting of permanently installed 

containers, to compensate for expansion, contraction, jarring and vibration, and for settling. 

Where necessary, flexible connectors complying with NFPA 58 shall be permitted to be used. 

The use of nonmetallic pipe, tubing, or hose for permanently interconnecting such containers 

shall be prohibited.  

Underground metallic piping shall be protected against corrosion as warranted by soil 

conditions.  

LP-Gas piping shall not be used as a grounding electrode.  

Hose shall be permitted to be used on the low-pressure side of regulators to connect to other 

than domestic and commercial appliances as follows: 

(1) The appliance connected shall be of a portable type. 

(2) For use inside buildings, the hose shall be of a minimum length, not exceeding 1.8 m, 

and shall not extend from one room to another nor pass through any partitions, walls, 

ceilings, or floors. It shall not be concealed from view or used in concealed locations. For use 

outside buildings, hose length shall be permitted to exceed 1.8 m but shall be kept as short as 

practical. 

(3) Hose shall be securely connected to the appliance. 

(4) A shutoff valve shall be provided in the piping immediately upstream of the inlet 

connection of the hose. Where more than one such appliance shutoff is located near another, 

precautions shall be taken to prevent operation of the wrong valve. 

(5) Hose used for connecting appliances to wall or other outlets shall be protected against 

physical damage.  

11.5. LP-Gas Systems in Buildings or on Building Roofs or Exterior Balconies 

Cylinders, regulating equipment, manifolds, pipe, tubing, and hose shall be located to 

minimize exposure to abnormally high temperatures (such as might result from exposure to 

convection and radiation from heating equipment or installation in confined spaces), physical 

damage, or tampering by unauthorized persons.  

Heat-producing equipment shall be located and used to minimize the possibility of the 

ignition of combustibles.  

Where cylinders are located on a floor, roof, or balcony, provisions shall be made to 

minimize the possibility of cylinders falling over the edge.  

11.6. Buildings Under Construction or Undergoing Major Renovation 

Cylinders shall be permitted to be used and transported in buildings or structures under 

construction or undergoing major renovation where such buildings are not occupied by the 

public or, if partially occupied by the public, cylinders shall be permitted to be used and 

transported in the unoccupied portions with the prior approval of EHSRM. Such use shall be 

in accordance with NFPA 58.  

For temporary heating, such as curing concrete, drying plaster, and similar applications, 

heaters shall be located at least 1.8 m from any cylinder.  

 

 



 

11.7. Buildings Housing Industrial Occupancies 

Cylinders shall be permitted to be used in buildings housing industrial occupancies for 

processing, research, or experimental purposes as follows: 

(1) Cylinders, equipment, and piping used shall comply with NFPA 58. 

(2) If cylinders are manifolded together, the total water capacity of the connected 

cylinders shall be not more than 333 kg [nominal 136 kg LP-Gas capacity]. If there is more 

than one such manifold in a room, it shall be separated from any other by at least 6.1 m. 

(3) The amount of LP-Gas in cylinders for research and experimental use in the building 

shall be limited to the smallest practical quantity.  

Cylinders shall be permitted to be used to supply fuel for temporary heating in buildings 

housing industrial occupancies with essentially noncombustible contents, if portable 

equipment for space heating is essential and a permanent heating installation is not practical, 

provided cylinders and heaters comply with and are used in accordance with NFPA 58.  

11.8. Buildings Housing Educational and Laboratory Occupancies 

Cylinders shall be permitted to be used in buildings housing educational and laboratory 

occupancies for research and experimental purposes, but not in classrooms, as follows: 

(1) The maximum water capacity of individual cylinders used shall be 23 kg [nominal 9.1 

kg LP-Gas capacity] if used in educational occupancies and 5.4 kg [nominal 2 kg LP-Gas 

capacity] if used in institutional occupancies. 

(2) If more than one such cylinder is located in the same room, the cylinders shall be 

separated by at least 6.1 m. 

(3) Cylinders not connected for use shall not be stored in a laboratory room. 

11.9. Cylinders on Roofs or Exterior Balconies 

Cylinders shall be permitted to be permanently installed on roofs of buildings of fire-resistive 

construction, or noncombustible construction having essentially noncombustible contents, or 

of other construction or contents that are protected with automatic sprinklers (see NFPA 220, 

Standard on Types of Building Construction) in accordance with NFPA 58 and the following: 

The total water capacity of cylinders connected to any one manifold shall be not greater than 

445 kg [nominal 181 kg LP-Gas capacity]. If more than one manifold is located on the roof, it 

shall be separated from any other by at least 15 m. 

Cylinders shall be located in areas where there is free air circulation, at least 3.0 m from 

building openings (such as windows and doors), and at least 6.1 m from air intakes of air 

conditioning and ventilating systems. 

Cylinders shall not be located on roofs that are entirely enclosed by parapets more than 457 

mm high unless the parapets are breached with low-level ventilation openings no more than 

6.1 m apart or all openings communicating with the interior of the building are at or above 

the top of the parapets. 

Piping shall be in accordance with NFPA 58. Hose shall not be used for connection to 

cylinders. 

The fire department shall be advised of each such installation.  
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11.10. Fire Protection 

The wide range in size, arrangement, and location of LP-Gas installations covered by NFPA 

58 precludes the inclusion of detailed fire protection provisions completely applicable to all 

installations.  

Suitable roadways or other means of access for emergency equipment, such as fire 

department apparatus, shall be provided.  

Emergency controls shall be conspicuously marked, and the controls shall be located so as to 

be readily accessible in emergencies.  

11.11. Storage of Portable Containers Awaiting Use 

Cylinders in storage shall be located to minimize exposure to excessive temperature rise, 

physical damage, or tampering.  

Cylinders stored in buildings shall not be located near exits, stairways, or in areas normally 

used, or intended to be used, for the safe egress of occupants.  

If empty cylinders that have been in LP-Gas service are stored indoors, they shall be 

considered as full cylinders for the purposes of determining the maximum quantities of LP-

Gas permitted.  

Cylinders that are not connected for use shall not be stored on roofs.  

Screw-on type caps or collars shall be securely in place on all cylinders stored, regardless of 

whether they are full, partially full, or empty, and cylinder outlet valves shall be closed and 

plugged or capped.  

11.12. Storage within Buildings 

Cylinders with a maximum water capacity of 1.1 kg [nominal 0.45 kg] LP-Gas capacity used 

with completely self-contained hand torches and similar applications shall be permitted to be 

stored or displayed in a building frequented by the public. The quantity of LP-Gas shall not 

exceed 91 kg.  Storage in restaurants and at food service locations of 283-g butane non-

refillable containers shall be limited to no more than 24 containers.  An additional twenty-

four 283-g butane non-refillable containers shall be permitted to be stored in another location 

within the building provided that the storage area is constructed with at least a 2-hour fire 

wall protection.  

The maximum quantity allowed in one industrial storage location shall not exceed 334 kg 

water capacity [nominal 136 kg LP-Gas]. If additional storage locations are required on the 

same floor within the same building, they shall be separated by a minimum of 91.4 m. 

Storage beyond these limitations shall comply with the rules of storage within special 

buildings or rooms.  

The maximum quantity of LP-Gas stored in special buildings or rooms shall be 4,540 kg. 

Special buildings or rooms for storing LP-Gas cylinders shall not be located adjoining the 

line of property occupied by schools, churches, hospitals, athletic fields, or other points of 

public gathering.  

The construction of all such special buildings, and rooms within, or attached to, other 

buildings, shall comply with Chapter 7 of NFPA 58 and the following: 

(1) Adequate vents, to the outside only, shall be provided at both top and bottom and 

shall be located at least 1.5 m from any building opening. 



 

(2) The entire area shall be classified for purposes of ignition source control in 

accordance with NFPA 58.  

Storage of cylinders within a residential building, including the basement or any storage area 

in a common basement storage area in multiple family buildings and attached garages, shall 

be limited to two cylinders each with a maximum water capacity of 1.2 kg and shall not 

exceed 2.4 kg total water capacity for smaller cylinders per each living space unit. Each 

cylinder shall meet DOT specifications.  

Storage outside of buildings for cylinders shall be located at least 6.1 m from any doorway or 

opening in a building frequented by the public; 6.1 m from any automotive service station 

fuel dispenser; and in accordance with Table 13.12 with respect to: 

(1) Nearest important building or group of buildings 

(2) Line of adjoining property that can be built upon 

(3) Busy thoroughfares or sidewalks 

(4) Line of adjoining property occupied by schools, churches, hospitals, athletic fields, or 

other points of public gathering 

(5) Dispensing station 

 

Table 13.12 

Quantity of LP-Gas 

Stored (kg) 

Horizontal Distance in  (m ) 

to 

                                                                          (1) and (2)    (3) and (4)            (5) 

227 or less 0 0 1.5 

227+ to 1,134 0 3 3 

1,134+ to 2,721 3 3 3 

2,721+ to 4,540 6.1 6.1 6.1 

Over 4,540 7.6 7.6 7.6 

 

 

Cylinders at a location open to the public shall be protected by either: 

(1) An enclosure in accordance with 3.3.6(a) of NFPA 58, or 

(2) A lockable ventilated metal locker or rack that prevents tampering with valves and 

pilferage of the cylinder.  

Protection against vehicle impact shall be provided in accordance with good engineering 

practice where vehicle traffic normally is expected at the location.  

Storage locations, shall be provided with at least one approved portable fire extinguisher 

having a minimum capacity of 18 lb (8.2 kg) dry chemical with a B:C rating.(Also see NFPA 

10, Standard for Portable Fire Extinguishers.)   Parking Garages 

The construction and protection of new and existing parking garages as well as the control of 

hazards in open parking structures, enclosed parking structures, and basement and 



 

underground parking structures shall comply with NFPA 88A, Standard for Parking 

Structures. 

 

12. Safeguards During Building Construction, Alteration, and Demolition Operations  

12.1. General 

Buildings undergoing construction, alteration, or demolition operations shall comply with 

NFPA 241, Standard for Safeguarding Construction, Alteration, and Demolition Operations. 

A fire protection plan shall be established where required by EHSRM. 

In buildings under construction, adequate escape facilities shall be maintained at all times for 

the use of construction workers. Escape facilities shall consist of doors, walkways, stairs, 

ramps, fire escapes, ladders, or other approved means or devices arranged in accordance with 

the general principles of NFPA 101, Life Safety Code, insofar as they can reasonably be 

applied to buildings under construction.  

Temporary wiring shall comply with the provisions of NFPA 70, National Electrical Code. 

Cutting and welding shall comply with Chapter 11 of this manual. 

In buildings required to be provided with a standpipe system, not less than one standpipe 

shall be provided and kept in service during construction. The standpipes shall be provided 

with conspicuously marked and readily accessible fire department connections on the outside 

of the building at the street level and shall have at least one standard hose outlet at each floor 

level.  

The suitability, distribution, and maintenance of extinguishers shall be in accordance with 

NFPA 10, Standard for Portable Fire Extinguishers.  

Smoking shall not be permitted in buildings, as per AUB‘s Smoking Policy. 

Accumulations of combustible waste material, dust, and debris shall be removed from the 

structure and its immediate vicinity at the end of each work shift or more frequently as 

necessary for safe operations.  

Materials susceptible to spontaneous ignition, such as oily rags, shall be stored in a listed 

disposal container.  

 

12.2.  Scaffolding, Shoring, and Forms 

Accumulations of unnecessary combustible forms or form lumber shall be prohibited. 

Combustible forms or form lumber shall be brought into the structure only when needed. 

Combustible forms or form lumber shall be removed from the structure as soon as stripping is 

complete. Those portions of the structure where combustible forms are present shall not be 

used for the storage of other combustible building materials.  

During forming and stripping operations, portable fire extinguishers or charged hose lines 

shall be provided to protect the additional combustible loading adequately.  

 

 

 

 



 

12.3. Flammable and Combustible Liquids 

Storage of flammable and combustible liquids shall be in accordance with NFPA 30, 

Flammable and Combustible Liquids Code, except that storage of Class I and II liquids shall 

not exceed 227 L within 15 m of the structure.  

Storage areas shall be kept free of weeds, debris, and combustible materials not necessary to 

the storage.  

Open flames and smoking shall not be permitted in flammable and combustible liquids 

storage areas. Such storage areas shall be appropriately posted as ―no smoking‖ areas.  

Class I and Class II liquids shall be kept in approved safety containers. 

Class I liquids shall be dispensed only where there are no open flames or other sources of 

ignition within the possible path of vapor travel.  

12.4.  Alteration of Buildings 

Where the building is protected by fire protection systems, such systems shall be maintained 

operational at all times during alteration.  Where alteration requires modification of a portion 

of the fire protection system, the remainder of the system shall be kept in service. When it is 

necessary to shut down the system, EHSRM shall have the authority to require alternate 

measures of protection until the system is returned to service.  

Fire-resistive assemblies and construction shall be maintained. 

Where in the opinion of EHSRM the demolition site is of a hazardous nature, qualified 

personnel shall serve as an on-site fire watch and EHSRM shall be consulted on the proper 

demolition procedures. 

Torch-applied roofing systems and tar kettles applications shall be performed in compliance 

with NFPA 241, Standard for Safeguarding Construction, Alteration, and Demolition 

Operations and chapter 11 of this manual. 

Fuel containers shall be constructed and approved for the use for which they were designed. 

LP-Gas containers, hose, regulators, and burners shall conform to the specifications in NFPA 

58, Liquefied Petroleum Gas Code. 

LP-Gas cylinders shall be secured to prevent accidental tip-over. 

Regulators shall be required on any cylinders. 

Where, in the opinion of EHSRM, there is danger of physical damage to the container, 

protection shall be provided to prevent such physical damage. 

Roofing kettles and all integral working parts shall be in good working condition and shall be 

maintained free of excessive residue. 

The materials and methods of construction of roofing kettles shall be acceptable to EHSRM. 

The following are minimum requirements: 

(1) These requirements section shall apply to all roofing kettles or tar pots in excess of 

3.8 L capacity. 

(2) No roofing kettle shall have a capacity in excess of five barrels. 

(3) The chassis shall be substantially constructed and capable of carrying the load 

imposed upon it whether standing still or being transported. 



 

(4) Fuel containers, burners, and related appurtenances of roofing kettles in which 

liquefied petroleum gas is used for heating shall comply with all the requirements of NFPA 

58, Liquefied Petroleum Gas Code. 

(5) All fuel containers shall be maintained in accordance with applicable NFPA codes 

and standards or shall be at least 10 ft (3 m) from the burner flame or at least 2 ft (0.6 m) 

there from when properly insulated from heat or flame. 
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13. Grandstands and Bleachers, Folding Seating, Tents, and Membrane Structures 

13.1. General 

The construction, location, protection and maintenance of grandstands and bleachers, folding 

and telescopic seating, tents and membrane structures shall meet the requirements of this 

chapter. Seating facilities located in the open air or within enclosed or semi-enclosed 

structures such as tents membrane structures and stadium complexes shall also meet the 

requirements of this chapter.  

Grandstands shall comply with the provisions of Chapter 12 of NFPA 101, Life Safety Code.  

Where grandstand seating without backs is used indoors, rows of seats shall be spaced not 

less than 55.9 cm back-to-back.  

The depth of footboards and seat boards in grandstands shall be not less than 22.9 cm. Where 

the same level is not used for both seat foundations and footrests, footrests independent of 

seats shall be provided.  

Seats and footrests of grandstands shall be supported securely and fastened in such a manner 

that they cannot be displaced inadvertently.  

Spaces underneath a grandstand shall be kept free of flammable or combustible materials, 

unless protected by an approved, supervised automatic sprinkler system in accordance with 

NFPA 101. 

 

13.2. Guards and Railings 

Railings or guards not less than 107 cm above the aisle surface or footrest or not less than 91 

cm vertically above the center of the seat or seat board surface, whichever is adjacent, shall 

be provided along those portions of the backs and ends of all grandstands where the seats are 

more than 1.2 m above the floor or ground. 

Where the front footrest of any grandstand is more than 0.6 m above the floor, railings or 

guards not less than 84 cm above such footrests shall be provided. 

Cross aisles located within the seating area shall be provided with rails not less than 66 cm 

high along the front edge of the cross aisle. 

Vertical openings between guardrails and footboards or seat boards shall be provided with 

intermediate construction so that a 10.2-cm diameter sphere cannot pass through the opening.  



 

An opening between the seat board and footboard located more than 76 cm above grade shall 

be provided with intermediate construction so that a 10.2 cm diameter sphere cannot pass 

through the opening.  

PPD or PEMC shall provide for not less than annual inspection and required maintenance of 

each outdoor grandstand to ensure safe conditions. At least biannually, the inspection shall be 

performed by a professional engineer, registered architect or individual certified by the 

manufacturer. Where required by EHSRM, the owner shall provide certification that such 

inspection has been performed.  
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Foreword 

 

The American University of Beirut Medical Center is committed to providing its patients, 

students, employees and visitors with environmental health, safety and risk management 

services that support the University‘s mission of rendering education, research, patient care 

and public services. 

The Occupational Safety Officer of the Environmental Health, Safety & Risk Management is 

responsible for ensuring compliance with AUBMC Safety Plans and EHSRM requirements. 

Safety requirements and regulations are as prescribed by the Joint Commission International 

(JCI), local regulations, rules and regulations equivalent to the US National Fire Protection 

Association (NFPA), US National Institute of Health (NIH), US Center for Disease Control 

(CDC), the US Occupational Safety and Health Administration (OSHA), and the 

Environmental Protection Agency (EPA). To perform these duties the Occupational Safety 

Officer is assisted by a team of professionals from EHSRM in all areas related to 

environmental health, safety & risk management. 

The purpose of this manual is to prescribe minimum requirements necessary to establish a 

reasonable level of a safe, functional, supportive and effective environment for patients, 

students, staff and other individuals in the Medical Center. 

Moreover, the Occupational Safety Officer coordinates and provides the necessary training 

information along with details on work practices, safety equipment and facility design. It is 

the responsibility of the Department Director or Manager to ensure the safety and protection 

of personnel and property and that all staff have attended the required safety sessions. 

This document and other pertinent safety training information and training materials may be 

obtained from the Safety Office at AUBMC. 

 

1. Introduction 

The Environmental Health Safety & Risk Management Department (EHSRM) shall 

contribute to the strategic direction of the American University of Beirut Medical Center 

(AUBMC) and shall be an active participant in the delivery of the Medical Center mission. 

EHSRM team shall achieve this goal by an ongoing commitment to health, safety and welfare 

of the Medical Center patients, students, staff, and visitors through the provision of 

appropriate and effective advice, support and guidance on all health and safety matters. The 

ultimate goal is to facilitate a healthy and safe working environment. 

 

2. Policy 

The American University of Beirut Medical Center (AUBMC) Safety Management manual 

shall strive to provide its patients, personnel and visitors with a physical environment free of 

hazards and to manage activities proactively through risk assessment to reduce the risk of 

injuries. A hazard represents any activity, situation or substance that may cause damage or 

harm to AUBMC‘s occupants or property. 

The Safety Management manual applies to all employees and departments in the Medical 

Center. 

 

 



 

 

3. Purpose 

To provide a framework in which to manage non-clinical safety issues. 

To provide education to all personnel on the elements of the safety management plan. 

In-service all personnel on the use and how to report hazards and non-clinical incidents. 

To ensure safe practices and conditions. 

To measure, assess, and reduce the risk of non-clinical safety related incidents to patients, 

students, staff, and visitors by proactively evaluating systems in place and making necessary 

changes through the Facility Management & Safety Committee (FMSC), Performance 

Improvement Committee, Administration and departmental participation. 

Establish, support, and maintain a Safety Management Plan that is based on monitoring and 

evaluation of organizational experience, applicable law and regulation, and accepted practice. 

 

4. Safety Management Procedure 

4.1. Responsibility 

Director of AUBMC:  Strives to assure a safe environment for patients, personnel, and 

visitors by requiring and supporting the establishment and maintenance of an effective safety 

management plan. 

4.2. Facility Management and Safety (FMS) Committee: 

Ensures compliance with pertinent governmental rules and regulations and AUB policies. 

Oversees the AUBMC compliance with accreditation requirements (JCIA & MOPH). 

Monitors and promote the implementation activities for the established safety policies and 

plans through drills and safety rounds. 

Oversees safety training to all AUBMC staff. 

Reviews the required safety policies and plans: Safety, Security, Hazardous material, 

Emergency preparedness, Fire safety, Medical equipment, and Utility systems. 

4.3. Director of Plant Engineering: 

Participates in the development and implementation of the Safety Management Program. 

Provides technical assistance and serves as a member of the FMS Committee. 

4.4. Occupational Safety Officer:  

Monitors the daily ongoing hospital wide process, under the guidance of EHSRM, to collect 

and evaluate information about hazards and safety practices of ongoing process within 

AUBMC. This information will be used to identify safety management issues to be addressed 

by the FMS committee. 

Works with appropriate AUBMC staff to implement the FMSC‘s recommendations, monitors 

the effectiveness of the changes, and then reports the results of that monitoring back to the 

FMS Committee. 

Takes appropriate action as necessary whenever an immediate threat to life or limb is present 

to prevent injury or loss of life. 



 

4.5. Department Manager: 

Ensures mandatory orientation and annual Safety Management training in general safety, 

departmental safety, incident/occurrence reporting, and specific job-related hazards. 

Investigates all accidents, incidents, and hazardous conditions to provide corrective or 

preventative action. 

Sets standard for safe use of equipment. 

Participates in the implementation of various emergency plans as required by the FMS 

Committee. 

Prepares and ensures implementation of departmental level policies and procedures related to 

all aspects of the Safety Management Plan. 

Maintain department specific safety policies. 

4.6. AUBMC Staff: 

Prompt reporting of all accidents, incidents, and hazardous conditions. 

Follow all Safety rules at all times. 

Maintaining and Supervising all Grounds and Equipment 

The Director of Plant Engineering is responsible for supervising the activities of the ground‘s 

maintenance crew. The ground's maintenance crew will maintain the property according to 

the expectations of AUBMC. Monitoring of equipment and preventative maintenance and 

inspection procedures as well as education and training of users to protect against failure or 

user error is monitored and maintained by the Director of Plant Engineering. 

4.7. Incident Reporting 

The Risk Manager is responsible for overseeing the reporting of all unusual occurrences, 

accidents, injuries, and/or property damage. He/She will provide Incident Report summaries 

to the FMSC on annual basis, for review and risk assessment. 

For all injuries and incidents, refer to the Non-Patient Incident Reporting Policy FMS-SFT- 

003.  

To report any identified hazards, refer to the Hazard Report Form (FMS-SFT-001 Appendix 

7.1 or 7.2). 

4.8. Hazard Surveillance 

Two Life Safety Inspection Surveys will be conducted by the Occupational Safety Officer 

every year. One of the surveys will be conducted with the Fire Protection Engineer in all 

departments of AUBMC. In addition, staff communicate observed hazards or other 

occupational health issues and concerns to their supervisor or the Occupational Safety 

Officer. All surveys will be evaluated to determine if trends or patterns are present.  An 

annual report will be submitted to the FMSC identifying deficiencies, recommendations, 

actions taken and resolutions of the deficiencies following each survey, (FMS-SFT-001 

Appendix 7.3 & 7.4). 

A General Safety Inspection will be carried out every other month to check on safety issues.  

This round will be carried out by the Leadership of AUBMC or appropriate representatives 

from administration, clinical services, and support services using checklist developed for this 

purpose, (FMS-SFT-001 Appendix 7.5). 

For Recalls refer to Medical Device / Product Recall Policy FMS-SFT-004.  



 

4.9. Authority 

The Environmental Health, Safety & Risk Management Director, shall appoint a qualified 

individual as the Occupational Safety Officer to oversee, monitor and evaluate safety 

activities; to manage the program that measures and analyzes safety levels; and to help 

identify problem areas for correction. 

AUBMC Administration has delegated to the FMSC through the Occupational Safety Officer 

and the FMSC Chairperson the authority to take action when hazardous conditions or 

potential hazardous conditions exist. 

4.10. Education and Training 

Safety related information will be used in Orientation and in continuing education of all 

AUBMC employees, including temporary and agency staff. Components include, but are not 

limited to, fire safety, emergency preparedness, hazard communication, general safety, 

infection control, area specific safety and job related hazards. 

The Occupational Safety Officer shall coordinate AUBMC wide educational activities in 

order to effect improvements in the safety of patients, visitors and staff.  All staff will receive 

general safety orientation upon hire. 

 All personnel will receive education on what constitutes an incident and completing an 

incident report.  An incident consists of: 

Property damage (AUBMC, patient, visitor or personnel including: damage, loss, etc.) 

Occupational illness (needle sticks, back injury, etc.) 

The attendance list of all training sessions shall be conveyed to HR department to update the 

training records of AUBMC employees. 

4.11. Performance Standards 

Performance improvement standards for Safety Management will be monitored on an 

ongoing basis and reported to the Facilities Management and Safety Committee and will 

include at least one of the following: 

Staff knowledge and skills. This is done using checklist number, quizzes, and drill outcomes, 

(FMS-SFT-001 Appendix 7.6). 

Level of staff participation. This will be measured based on attending training sessions & 

drills participation. 

Monitoring and inspection activities. This will be measured based on assessing the number of 

existing violations. 

Emergency and incident reporting. This will be measured based on frequency and type of 

emergency attended per year. 

Inspection, preventive maintenance, and testing of equipment. This will measured based on 

completion of required Preventive Maintenance performed per year. 

Other Occupational Health & Safety Hospital Wide Policies and Procedures 

Manual Handling: Refer to the Physical Therapy Manual. 

No recapping of needles: Refer to the Infection Control Manual. 

Documented process for completing accidents and incidents: Refer to the Infection Control 

Manual. 

Precautions during pregnancy: Refer to the Infection Control Manual. 



 

Guidelines on risk management in the event of equipment failure and unsafe electric 

appliances: Refer to the Utility Plan. 

Appropriate indications for barrier equipment (e.g. gowns, gloves, masks, and eye 

protection): Refer to the Manual of Prevention and Control of Infections. 

Blood Exposure: Refer to the Manual of Prevention and Control of Infections. 

Spills Management (e.g. chemicals, blood): Refer to the Manual of Prevention and Control of 

Infections. 

4.12. Evaluation of the Safety Management Plan 

The plan shall be evaluated on an ongoing basis to assure that it meets the accreditation 

requirements (JCIA & MOPH).  At least annually the purpose/objective, performance and 

effectiveness of the plan shall be reviewed, and revised if necessary by the FMSC, with input 

and assistance from other committees, Administration, Medical Staff Departments and 

Hospital Departments.  Approval of revisions will be made by the FMSC. 

 

The findings, conclusions, recommendations, actions taken, and follow-up, as a result of the 

monitoring and evaluation of the Safety Management Plan, are reported at least annually to 

the FMSC. 

Membership of the Safety Management Plan Evaluation group shall include: 

Medical Center Director 

Chief of Staff 

Chief of Protection  

Director for Nursing Services  

Director of EHSRM 

Director of Plant Engineering. 

Occupational Safety Officer 

Other staff members (Ad-hoc) 
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5. Plans 

5.1. Emergency Preparedness Plan 3rd ed (FMS-MEQ-003) 

The American University of Beirut Medical Center (AUBMC) Emergency Preparedness Plan 

(EPP) shall serve as a guideline for the coordination of services to deal with internal and 

external emergencies.  

The AUBMC Administration shall coordinate the response to emergencies with other 

Medical Centers in Beirut. 

The AUBMC shall evaluate the effectiveness of the EPP at least once per year. 

The AUBMC Administration shall make available all supplies and communication equipment 

required for the proper implementation of this plan. 

Purpose 



 

To lessen the impact of an emergency and minimize risks to patients, visitors, and personnel 

through proper planning. (Mitigation)   

To determine activities to build capacity and identify resources that may be used in the event 

of an emergency. (Preparedness)   

To respond to a variety of emergencies that could affect the need for the AUBMC services or 

its ability to provide those services. (Response) 

To set the procedures required to re-establish normal operations following an emergency. 

(Recovery)   

 

5.2. Fire Safety Management Plan 3rd ed (FMS-FSP-001) 

The American University of Beirut Medical Center (AUBMC) shall implement a fire safety 

program to ensure that all occupants (patients, families, visitors, staff, students etc.) are safe 

from fire and smoke. 

The Fire Safety Management Plan (FSMP) at AUBMC shall include fire prevention, early 

detection, suppression, abatement and evacuation measures. 

The AUBMC shall educate its staff on fire safety measures. 

Purpose: 

Protecting patients, visitors, personnel, and property from fire and products of combustion. 

This is part of providing a safe patient care in compliance with AUBMC's mission.  To 

ensure that all building occupants are protected during a fire, both passive and active systems 

that are in compliance with the established requirements. 

The FSMP will be used to educate staff on how to respond to any fire emergency in ways that 

enhance their role and reduce the likelihood and consequences of fire to the minimum 

practicable. 

The FSMP provides for a fire safe environment within AUBMC for the conduct of patient 

care and other necessary functions, for the appropriate fire detection and response systems, 

plans for staff response to fire situations and to provide tests, inspections, and drills of those 

elements to assure that they will be functional when necessary. 

 

5.3. Hazardous Materials / Waste Management Plan 2nd ed (FMS-HWM-001) 

The AUBMC Hazardous Materials and Waste Management Plan establishes a program to 

safely manage inventory, handling, storage, and use of hazardous materials and the control 

and disposal of hazardous materials and waste. 

Purpose: 

To ensure safe practices and conditions and to ensure safe environment for Medical Center 

staff, patients and visitors.   

To provide education to all Medical Center staff on the safe handling of hazardous materials 

and waste. 

To ensure that Medical Center staff identify hazardous materials and the different types of 

generated wastes. 

To provide a framework in which to manage generated waste and hazardous materials. 



 

To measure, assess, and reduce the risk of hazardous materials and the different types of 

generated wastes. 

To establish, support, and maintain a Safety Management system for hazardous materials and 

the different types of generated wastes by monitoring and evaluating the implementation of 

this policy. 

 

5.4. Infant/Child Abduction Plan (FMS-SMP-002) 

The American University of Beirut Medical Center (AUBMC) shall take appropriate 

measures to provide safety and security for Infants and Children while on its premises.  

Preventive as well as intervention measures shall be taken by the AUBMC leadership to 

provide safe environment in the AUBMC premises. 

Purpose: 

To provide guidelines that shall help in protecting Children from abduction.   

 

5.5. Medical Equipment Plan 3rd ed  (FMS-MEQ-001) 

The American University of Beirut Medical Center (AUBMC) vision states that "AUBMC 

aspires to provide the best medical care through practice, education and research in a unified 

system". To achieve this vision, the equipment used by AUBMC must be maintained and 

used in a manner that will consistently produce the best possible results while managing the 

risks to the patient and the operator. This Medical Equipment Plan (MEP) was developed to 

assist in maintaining and using equipment to these standards.  

The MEP applies to all employees and departments in the Medical Center who use medical 

equipment. 

Purpose/Objectives: 

Identify the specific processes for managing the maintenance/use activity in a manner that is 

consistent with the AUBMC mission, and the requirements of accreditation, certification, and 

regulatory agencies. 

Educate all appropriate personnel on these processes and provide a means to communicate 

changes as they occur. 

Provide a consistent means of communicating maintenance and training activities and 

equipment performance information to AUBMC and appropriate agencies. 

Implement this program, establish performance standards, periodically review the program 

for continued compliance with current requirements and make adjustment to the program as 

appropriate. (Reference JCAHO EC.1.8.h.1-5., EC.2.7, JCI FMS 7.1, & LHA BM1-BM7) 

 

5.6. Non Smoking Policy 2nd ed  (FMS-FSP-002) 

The American University of Beirut Medical Center (AUBMC) shall abide by the AUB ―No-

smoking policy‖. 

All Medical Center staff, patients and visitors shall be prohibited from smoking in any of the 

AUBMC buildings (This includes rooms, offices, stairs, corridors, roofs, and balconies). 

Purpose: 

To maintain a Medical Center wide smoke-free environment. 



 

 

5.7. Non-Patient Incident Reporting 2nd ed (FMS-SFT-003) 

This policy addresses the process for investigating and reporting incidents/occurrences that 

might affect staff (employees, faculty members, and resident staff), students, visitors, 

contractors, casual workers, and AUBMC property. 

Purpose: 

To provide a process for the mandatory reporting of all incidents using the Incident Report 

Form (for legal, insurance, and administrative requirements). 

To have a monitoring program that provides data on incidents, injuries, and other occurrences 

to develop plans for risk reduction. 

 

5.8. Security Management Plan 3rd ed  (FMS-SMP-001) 

The American University of Beirut Medical Center (AUBMC) shall take appropriate 

measures to provide safety and security for patients, visitors, students, and staff.  

Preventive as well as corrective measures shall be taken by the AUBMC leadership to 

provide safe environment in and around the AUBMC premises. 

The Protection Office Personnel are designated as the primary staff authorized to implement 

security measures in and around the AUBMC premises. 

The Protection Office shall coordinate security measures with all concerned authorities 

within and outside the AUBMC. 

Purpose: 

To provide guidelines for protecting staff, patients, students and visitors from harm.   

To address security concerns of staff, patients, students and visitors and to reduce the risk of 

security incidents in the AUBMC. 

 

5.9. Sharps Safety 2nd ed  (FMS-SFT-002) 

This policy addresses the proper procedures for handling and disposing of sharps.  

Purpose: 

To provide a framework for sharps handling, disposal, and exposure/injury reporting.  

To maintain a safe working environment for AUBMC personnel by raising awareness on the 

safe use of sharps. 

 

5.10. Utility Management Plan 3rd ed ( FMS-UMP-001) 

The Utility Management Plan supports staff activities and effective patient care within the 

American University of Beirut Medical Center (AUBMC) by ensuring the proper selection, 

operation, and maintenance of appropriate utility services and infrastructure and by ensuring 

that staff is trained to use utility systems that affect business operations and patient care 

effectively. 

The Utility Management Plan shall be administered by Plant Engineering Medical Center 

(PEMC). 



 

The Utility Management Plan shall ensure that utility systems meet the needs of operations 

and the provision of these services with minimal interruption which is essential to the safe 

delivery of care to patients at all times, the safety of visitors, and effective staff activity.  

It shall also address the identification of alternative source of essential and most critical 

utilities, respond to utility failures, shutoff of malfunctioning systems, how and when to 

perform emergency interventions if utility systems fail. 

The Utility Management Plan ensures that services shall be continuously monitored and 

periodically maintained to reduce the potential of interruption. 

  

PEMC shall maintain all procedures, plans and drawings showing the distribution of utility 

systems including main shut-off valves and main electrical disconnect and changeover 

switches at AUBMC, to facilitate safe shut downs for repair or maintenance, and to minimize 

the level of disruption caused by partial system failures. 

PEMC shall be responsible for the implementation of the Utility Management Plan and shall 

ensure the operations reliability, assess the special risks and response to failures of utilities 

that support patient care environment, as well as provide means of alternative support in case 

of utilities failures or shortcomings. 

PEMC shall address implementing and continuous updating of the energy saving plan. 

The Utility Management Plan shall be reviewed and updated annually or earlier if needed. 

Purpose: 

Ensure an effective, safe, and reliable operation of the utility systems.  

Identify utility systems requiring backup equipment and establish emergency response 

procedures to ensure safe patient care despite events of utility failure, malfunction, and 

shortcomings or shut off. 

To establish, support, and maintain appropriate control systems for all utilities. 

To reduce the probability of utility system failures or shortcomings and their impact through 

the implementation of a rigorous preventive maintenance system. 

Provide training for staff, including maintenance staff and users, about their roles in assuring 

the proper use and limitations of the utility systems. 
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Foreword 

 

The American University of Beirut is committed to maintaining a safe environment for its 

patients, students, visitors, and employees where sources of ionizing radiation are used safely 

and effectively for medical, research and teaching purposes.   

 

The Health Physics Services (HPS) Unit of the Environmental Health, Safety & Risk 

Management (EHSRM) department is responsible for implementing the University Radiation 

Safety Regulations as prescribed by the University Radiation Safety Committee, local 

regulations, and rules and regulations equivalent to the US Nuclear Regulatory Commission 

(NRC), US Environmental Protection Agency (EPA), US Department of Transportation 

(DOT), US National Council on Radiation Protection and Measurements (NCRP), 

International Commission on Radiological Protection (ICRP), and the American Association 

of Physicists in Medicine (AAPM). 

 

The 2009 edition of the American University of Beirut Radiation Protection Handbook 

describes the current policies and practices of the University Radiation Safety Committee 

(URSC) and (HPS). This edition supersedes the previous edition of the handbook. 

 

Since the Handbook/Technical Manual will be periodically revised, all concerned personnel 

are kindly asked to contact HPS (2378, 2360) for any comments or suggestions. 
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AAPM – American Association of Physicists in Medicine 

EHSRM – Environmental Health, Safety & Risk Management 
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HPS – Health Physics Services 
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URSC – University Radiation Safety Committee 

US NRC – United States Nuclear Regulatory Commission 

US FDA – United States Food and Drug Administration 

US DOT – United States Department of Transportation    

 

 

 



 

 

 

1. Radiation Protection Program 

The Radiation Protection Program described in the Radiation Protection Handbook/Technical 

Manual represents the policies and procedures of the American University of Beirut (AUB) 

in the field of ionizing radiation and is intended to facilitate and control the use of ionizing 

radiation sources (this term will be used in this handbook to refer to Sealed and Unsealed 

Sources of Radioactive Materials as well as Radiation Producing Equipments) at AUB 

(Campus, Medical Center and AREC), in teaching, research and medical applications, and to 

protect faculty, staff, students, patients and the general public from the potentially harmful 

effects of ionizing radiation. 

1.1. Purpose 

 This handbook specifies the procedures and requirements pertaining to the procurement, 

storage, use, and disposal of ionizing radiation sources which shall be applied to reduce, 

to a level As Low As Reasonably Achievable (ALARA); the amount of radiation to 

which any person may be exposed.   

 It is intended to guide AUB personnel to prevent causing any individual to be exposed to 

radiation in excess of the limits defined in this handbook.  

 It contains a series of provisions and recommendations which should be interpreted with 

scientific judgment in their application to a particular situation. 

Any deviation of the provisions must be approved in writing by the University Radiation 

Safety Committee at the recommendation of the University Radiation Safety Officer based on 

assessment of the possibility of hazard, taking into account the nature of the radiation source, 

operations and working facilities. 

1.2. Scope and Application 

The provisions of this manual shall apply in all buildings and grounds under the jurisdiction 

of AUB and shall govern the following: 

 

 All activities in laboratories, classrooms and other places at AUB in which ionizing 

radiation sources are used. 

 All AUB employees who receive, possess, use, handle, store, transfer, or dispose of 

ionizing radiation sources within University property. 

 All persons within AUB who are exposed to ionizing radiation arising within AUB. 

1.3. Organization 

National License to Possess and Use Ionizing Radiation Sources 

The American University of Beirut has applied, in compliance with the Lebanese laws, for a 

national license to possess and use ionizing radiation sources. This license is granted by the 

Ministry of Public Health through the Lebanese Atomic Energy Commission (LAEC). 

LAEC, established in 1996 with the support of the International Atomic Energy Agency and 

the Arab Atomic Energy Commission, governs the use of ionizing radiation sources in 

Lebanon, and is responsible for the implementation of the Lebanese laws pertaining to this 

domain. 

The Health Physics Services Unit (HPS) of the Environmental Health, Safety & Risk 

Management department (EHSRM) is responsible for ensuring compliance with the 



 

Lebanese Laws and Regulations pertaining to radiation safety and maintaining proper 

coordination with LAEC.    

Organization of the Radiation Protection Program 

The radiation protection program is a service that is provided by the Health Physics Services 

Unit of the Environmental Health, Safety & Risk Management department, and is controlled 

by the University Radiation Safety Committee. 

Nevertheless, responsibility for radiation safety begins with the individual handling ionizing 

radiation sources in his/her department/laboratory, and extends upwards through a chain 

comprising the principal authorized user, the University Radiation Safety Officer, The 

Environmental Health, Safety & Risk Management Department, the University Radiation 

Safety Committee, to reach finally the Radiation Oversight Team. 

Radiation Oversight Team 

The Radiation Oversight Team, which consists of the Vice President for Facilities, the Vice 

President for Medical Affairs, the Vice President for Finance, and the Provost, monitors the 

work of the University Radiation Safety Committee.  The Radiation Oversight Team delegate 

authority to the University Radiation Safety Committee to issue regulations and licenses, 

inspect, and enforce the University radiation safety regulations.  

Radiation Safety Committee 

The University Radiation Safety Committee (URSC) reports to the Radiation Oversight 

Team and is charged with the responsibility of seeing that all uses of ionizing radiation 

sources (Radioactive Materials and Radiation Producing Equipments) at the University are in 

full compliance with Lebanese laws, the University Radiation Safety Regulations and 

regulations equivalent to the U.S. Nuclear Regulatory Commission, the U.S. Department of 

Energy, the U.S. Department of Transportation, the U.S. Environmental Protection Agency, 

the International Commission on Radiological Protection, and the American Association of 

Physicists in Medicine.  The Committee is empowered by the Radiation Oversight Team to 

take whatever steps are necessary to ensure compliance with these regulations. 

The membership of this committee includes representatives from departments where ionizing 

radiation sources are used, in addition to the University Radiation Safety Officer.  A quorum 

of 50% or more of the voting members is required, including the University Radiation Safety 

Officer, to conduct business and a majority vote is required to approve a motion. 

The committee formulates ―pertinent regulations‖ of the American University of Beirut, 

which shall be approved by the Radiation Oversight Team.  The Committee will evaluate all 

proposed uses of radiation sources.  Evaluation criteria considered include, but are not 

limited to, adequacy of facilities and equipment; operating, handling, and emergency 

procedures; and the experience and training of the applicant. 

The Committee shall meet quarterly, and is asked to provide assistance and advice to 

members of the University who wish to use ionizing radiation sources in their work 

according to the Radiation Protection Handbook. 

University Radiation Safety Officer 

A University Radiation Safety Officer is also required by the AUB Radiation Safety 

Committee for licensing.  The University Radiation Safety Officer has the authority to 

implement University Radiation Safety Committee and Administration policies, procedures, 

and regulations.  The University Radiation Safety Officer also has the authority to take any 



 

action necessary to assure health and safety in the event of an emergency involving ionizing 

radiation sources. Refer to Unit 2 for detailed responsibilities of the University Radiation 

Safety Officer. 

Principal Authorized Users 

A principal authorized user is an individual (or group) who has been licensed by the URSC to 

possess and use ionizing radiation sources within specified limits after submitting the 

corresponding application. The license allows the user the ultimate responsibility for the 

safe handling of the radioactive materials or Radiation Producing Equipments. 
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2. Regulations of the University Radiation Safety Committee 

All possible assistance will be provided by the Committee to the individual user of ionizing 

radiation sources to assure maximum benefit from such use and to assure radiation protection 

for staff, patients, visitors, the concerned department, the University, and the community.  

HOWEVER, THE ULTIMATE RESPONSIBILITY FOR THE SAFE HANDLING OF 

IONIZING RADIATION SOURCES IN FULL COMPLIANCE WITH 

REGULATIONS RESTS WITH THE INDIVIDUAL USER. 

2.1. Licensing 

Ionizing Radiation Sources may only be used with the written authorization of the University 

Radiation Safety Committee.  An application for a license must be submitted to HPS and be 

approved by the Committee before Ionizing Radiation Sources may be ordered and 

utilization may begin.  For more detailed information refer to Chapters 3 and 4.  

2.2. Inspection and Enforcement Policy 

The University Radiation Safety Officer will inspect each licensed laboratory for compliance 

with the University Radiation Safety Regulations on a monthly basis.  

A compliance checklist will be filled and non-compliances shall be reported to the principal 

authorized user and to the chairperson of the University Radiation Safety Committee. The 

University Radiation Safety Officer will specify discrepancy(ies) and schedule a follow up 

visit.  

If in the follow up visit the same non-compliance was observed, the department head will be 

notified and the chairperson of the University Radiation Safety Committee will advise the 

principal authorized user of sanctions that may include suspension of ionizing radiation 

sources purchasing privileges, or outright suspension of the license, based on the URSC 

decision. 

2.3. Radiation Safety Orientation 

Radiation Safety Orientations are required by the University Radiation Safety Committee 

(URSC) for every individual prior to assuming responsibilities involving the use of ionizing 

radiation sources.  The Health Physics Services Unit (HPS) of EHSRM provides a variety of 

radiation safety orientations that are specifically tailored to cover all the activities involving 

the use of ionizing radiation sources at AUB. 



 

It is the responsibility of the principal authorized user to ensure that radiation safety 

orientations are completed by personnel under his/her jurisdiction. Completion of the 

orientation involves both attending all the assigned sessions, and scoring 70% or more in the 

final quiz. Yearly refresher orientations will be provided to users by HPS.  

2.4. Procuring Ionizing Radiation Sources 

Purchase Requests of ionizing radiation sources, shipments to and from the University, and 

transfers within the University must be processed through HPS. For more detailed 

information refer to Chapter 5. 

2.5. Storage and Inventory 

Ionizing Radiation Sources must be stored in secure areas and in a manner to minimize the 

risk of breakage, damage, theft, etc.  The user must update the HPS inventory forms as 

applicable. 

2.6. Facilities and Equipment 

The principal authorized user must ensure that proper facilities and equipment are provided 

and used as appropriate.  This may include items such as disposable workbench liners, 

disposable gloves, trays, lab coats, work shields, radiation detectors, fume hoods, etc. 

2.7. Monitoring, Recording, and Decontamination 

Persons using ionizing radiation sources are responsible for conducting routine (as per the 

terms of their licenses) surveys to detect excessive contamination or exposure.  These 

surveys must be recorded in the Radiation Survey Log provided by HPS.  If 

contamination/exposure in excess of permissible levels is detected, users must notify HPS 

(ext. 2360).  For more detailed information refer to section 5.3.3. 

2.8. Personnel Dosimeters (Film Badges) 

Personnel dosimeters (film badges, TLD rings, etc.) are provided by HPS, when appropriate, 

and must be worn as required.  For more detailed information refer to section 12.3.  

2.9. Exposure Limits and ALARA 

Persons using ionizing radiation sources are responsible for preventing exposures in excess of 

the limits specified in Chapter 11.  Furthermore, exposures must be kept As Low As 

Reasonably Achievable (ALARA) beneath these limits. 

2.10. Labeling and Signs 

All containers of radioactive material must be labeled with the radiation symbol, the 

radionuclide, the activity, the date, and chemical composition.     HPS will provide signs to 

post in laboratory areas and on Radiation Producing Equipments. For more detailed 

information refer to section 5.2.2. 

2.11. Radioactive Waste 

The disposal of radioactive waste is both expensive and heavily regulated.  Users must 

follow the regulations in section 5.5. 



 

2.12. Pregnancy Policy 

The University Radiation Safety Regulations advise, but do not force the pregnant employee 

to declare her pregnancy. The pregnant employee is advised to meet with the University 

Radiation Safety Officer to discuss any additional safety measures that the employee shall 

apply. For more detailed information refer to Chapter 8. 

2.13. Accidents and Emergencies 

All accidents and unusual conditions involving ionizing radiation must be reported to HPS.  

For more detailed information refer to Chapter 10. 

 

 

3. Licensing Users to Possess and Use Sealed/Unsealed Sources of Radioactive 

Materials 

3.1. Application for Possession and Use of Sealed/Unsealed Sources of Radioactive 

Materials  

All users of Radioactive Materials (sealed and unsealed) are required to apply for a license to 

order, possess, use, and transfer these materials. The University provides the administrative 

controls for the safe and proper use of radiation in agreement with Lebanese laws and rules 

equivalent to the Nuclear Regulatory Commission.  This control is provided by the University 

Radiation Safety Committee and implemented through the Health Physics Services Unit of 

the Environmental Health, Safety & Risk Management department. 

All licensed users who wish to use new types of Radioactive Materials, new experimental 

procedures, or new laboratory locations are required to apply for an amendment of their 

licenses. 

Applications for new licenses or for amendment of old licenses are reviewed during the 

quarterly meetings of the Committee.  To be considered for approval, a license application 

must be completed by the Applicant and reviewed by the University Radiation Safety Officer 

at least one month prior to the Committee meeting.  Only after approval by the Committee 

may the Principal authorized user order, receive, and use radioactive materials except 

for the following: 

For routine use of small quantities of radioactive materials, the Committee has allowed the 

University Radiation Safety Officer to temporarily and conditionally approve the license 

until the Committee meets to consider the application.  This allows the applicant to begin 

research or work without undue delay.  The license application must still be submitted by the 

applicant and reviewed by the URSC before consideration for temporary or final approval. 

Non-routine use of radioactive materials can only be approved by the Committee. 

The minimum qualifications for an applicant are previous training and experience in using 

radiation commensurate with the types and amounts of radioactive materials he or she wishes 

to use.  Inexperienced applicants may gain experience under the supervision of a Committee 

approved individual.  Please contact HPS at x2360 to request an application for a new license 

or for a license amendment.   

3.2. License for Possession and Use of Sealed/Unsealed Sources of Radioactive 

Materials  

Upon approval of the application by the University Radiation Safety Committee, a License 

for possession and use of sealed/unsealed sources of radioactive materials will be issued.  

The license will authorize the possession and use of certain radionuclides and chemical forms 



 

within certain limits.  The license will designate the building and room(s) where the work is 

to be carried out.   

Orders for the purchase or production of radionuclides specified in the license shall then be 

approved by the University Radiation Safety Officer.   

A principal authorized user with a Radioactive Materials License is responsible for the 

safe handling of all radionuclides he or she receives, including the following: overall 

supervision of work with radioactive materials, ensuring completion of basic and refresher 

training by all personnel, ensuring that contamination surveys are performed and properly 

documented, ensuring the maintenance of accurate current records of receiving, usage and 

waste disposal of all Radioactive Materials in his or her possession, and ensuring compliance 

with all regulations and license commitments.  Additionally, the principal authorized user 

must designate a Laboratory Contact.  The Laboratory Contact is responsible for 

coordinating activities such as contamination clean-up, radioactive waste disposal, and the 

exchange of dosimeters.  Correspondence from Health Physics Services Unit regarding 

laboratory practices will be sent to both the principal authorized user and the Laboratory 

Contact.   

 

An amendment must be requested for work which differs from that specified in the license.  

All licenses will be effective for three years.  Prior to expiration, the University Radiation 

Safety Officer, the principal authorized user and the University Radiation Safety Committee 

will review the license for continued applicability.   

 

In order to ensure the compliance of the laboratory with the terms of the license issued to the 

Principal authorized user and the University Radiation Safety Regulations, HPS performs 

periodic undeclared audits of each laboratory. During audits, HPS personnel reviews records, 

assesses the knowledge of the staff, and completes a radiation safety checklist. Final audit 

findings are reported to the principal authorized user. Items of non-compliance and other 

concerns identified during the audit require a written response from the principal authorized 

user which must include a plan for corrective actions. Refer to section 2.2 for the Inspection 

and Enforcement Policy. 

 

 

4. Licensing Users to Possess and Use Radiation Producing Equipments 

4.1. Application for Possession and Use of Radiation Producing Equipments 

All users of Radiation Producing Equipments (RPE) are required to apply for a license to 

order, possess, use, and transfer RPE. The University provides the administrative controls for 

the safe and proper use of radiation in agreement with Lebanese laws and rules equivalent to 

the NRC, NCRP, and AAPM.  This control is provided by the University Radiation Safety 

Committee and implemented through the Health Physics Services Unit of the Environmental 

Health, Safety & Risk Management department. 

All licensed users who wish to order/use new Radiation Producing Equipments are required 

to apply for an amendment of their license. 

Applications for new licenses or for amendment of old licenses are reviewed during the 

quarterly meetings of the Committee. To be considered for approval, a license application 

must be completed by the Applicant and reviewed by the University Radiation Safety Officer 

at least one month prior to the Committee meeting.  Only after approval by the Committee 

may the Principal Authorized User order, receive, and use Radiation Producing 

Equipments except for the following: 

 



 

For routine use of Radiation Producing Equipments, the Committee has allowed the 

University Radiation Safety Officer to temporarily and conditionally approve the license 

until the Committee meets to consider the application.  This allows the applicant to begin 

research or work without undue delay.  The license application must still be submitted by the 

applicant and reviewed by the URSC before consideration for temporary and/or final 

approval. Non-routine use of Radiation Producing Equipments can only be approved by the 

Committee. 

The minimum qualifications for an applicant are previous training and experience in using 

radiation commensurate with the type of the Radiation Producing Equipment(s) listed in the 

license. Inexperienced applicants may gain experience under the supervision of a Committee 

approved individual.  Please contact HPS at x2360 to request an application for a new license 

or for a license amendment.                                        

4.2. License for Possession and Use of Radiation Producing Equipments 

Upon approval of the University Radiation Safety Committee, a license to possess and use 

Radiation Producing Equipments will be issued to the Principal Authorized User.  The 

license will authorize the possession and use of certain RPE within certain limits.  The 

license will designate the building and room(s) where the work is to be carried out.   

A principal authorized user with a License to Possess and Use Radiation Producing 

Equipments is responsible for the safe handling of all RPE he or she possesses, including 

the following: overall supervision of work with RPE, ensuring completion of basic and 

refresher training by all personnel, ensuring that Quality Control Tests are performed and 

properly documented as per the University procedures, maintaining accurate records of On-

Time when applicable, and ensuring compliance with all regulations and license 

commitments.  Additionally, the principal authorized user must designate a Department 

Contact.  The Laboratory Contact is responsible for coordinating activities such as exchange 

of dosimeters.  Correspondence from Health Physics Services Unit regarding laboratory 

practices will be sent to both the principal authorized user and the Laboratory Contact. A 

licensed operator or his or her responsible trained assistant must be present whenever a 

Radiation Producing Equipment is in operation. 

An amendment must be requested for work which differs from that specified in the license.  

All licenses will be effective for three years.  Prior to expiration, the University Radiation 

Safety Officer, the principal authorized user and the University Radiation Safety Committee 

will review the license for continued applicability.   

In order to ensure the compliance of the laboratory with the terms of the license issued to the 

Principal authorized user and to the University Radiation Safety Regulations, HPS performs 

periodic undeclared audits of each laboratory. During audits, HPS personnel reviews records, 

assesses the knowledge of the staff, and completes a radiation safety checklist. Final audit 

findings are reported to the principal authorized user. Items of non-compliance and other 

concerns identified during the audit require a written response from the principal authorized 

user which must include a plan for corrective actions. Refer to section 2.2 for the Inspection 

and Enforcement Policy. 
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5. Use of Ionizing Radiation Sources – General 

The General University Radiation Safety Regulations pertaining to the possession and use of 

ionizing radiation sources (sealed and unsealed sources of radioactive materials as well as 

radiation producing equipment) are set forth in this chapter. 

5.1.   Purchase/Transfer of Radioactive Materials 

Ionizing radiation sources may be purchased, used, moved, or stored at the University only 

with authorization by the University Radiation Safety Committee.  Refer to Chapter 3 or 4 

for licensing procedures.  This section attends to the University Radiation Safety Regulations 

pertaining to the purchase and transfer of ionizing radiation sources. 

Purchase of Radioactive Materials 

The steps to follow by principal authorized users in order to purchase sources of ionizing 

radiation are the following: 

 Fill and sign the form required by the Lebanese Atomic Energy Commission to license 

the provider to import the requested ionizing radiation source. This form is available at 

the Health Physics Services Office. 

 Submit the form to HPS; the form will be reviewed and submitted to the concerned 

provider after approval. 

 Place a Purchase Request (PR) online to be processed by the Purchasing department after 

approval by HPS.  

 

This applies to both routine purchase orders and when setting up standing purchase orders.  

The description of the radioactive material must include the radionuclide, the total activity 

being ordered, the chemical description, and any other pertinent information. 

The shipment must be addressed to, and received by, HPS.  Upon receiving, the shipment 

will be opened and examined for proper packaging, damage, and contamination.  The 

shipment will then be recorded in the Radioactive Materials Inventory and delivered to the 

user if the material will not cause the license limits to be exceeded.  If a limit was exceeded, 

a license amendment will be required to avoid delay in delivery. Any adjustments, 

replacements, or special handling will be performed only with the consent of HPS.  Refer to 

Appendix K for more details about the ―Receiving of Radioactive Materials‖ procedure.  

Free-of-Charge Items and Loans of Radioactive Materials 

Any radioactive material which is received by any faculty or staff member for use at the 

University at no cost to the University will be considered as a free-of-charge item.  Any 

radioactive material which is received by any faculty or staff member on loan from any 

source outside the University will be considered as a loan.  Before intended receiving of any 

free-of-charge items or loans of radioactive materials, the licensee must notify HPS.  If 

unlicensed, a Radioactive Materials License must be obtained.  The shipment must be 

addressed to, and received by, HPS.   

Purchased or Free-of-Charge Radiation Producing Equipments 

HPS must be notified in advance of intent to purchase, sell, move, give or receive a Radiation 

Producing Equipment as a free-of-charge item or loan.  This advance notice allows HPS an 

opportunity to address any radiation safety concerns and to ensure that the machine is 

properly registered with the University Radiation Safety Committee. 



 

Transfers of Radioactive Materials 

Transfers of all sealed and unsealed sources of radioactive materials to and from the 

American University of Beirut, to and from any branch of the University, to and from 

separate buildings, and to and from separate laboratories shall be arranged through HPS to 

ensure safe handling, transport and delivery. The University Radiation Safety Officer must 

approve all transfers and record them prior to movement. Transfers may only take place 

between appropriately licensed locations and users.   

Packages of radioactive materials shipped from the University via local or U.S. Mail, 

common carrier, or private vehicle, must be packaged, labeled, and certified in accordance 

with international transportation regulations. HPS will assist the principal authorized user 

with the proper packaging, labeling, and certification of shipments of radioactive materials.  

Refer to Appendix L for more details about the ―Transfer of Radioactive Materials‖ 

procedure. 

Equipment Transfer/Disposal Surveys 

Equipment used with or for storing open sources of radioactive materials (such as 

refrigerators, centrifuges, and other laboratory items) shall be surveyed by HPS prior to 

transfer or disposal. It is the responsibility of the principal authorized user to notify HPS 

about such action ahead of time in order for HPS staff to perform the necessary survey. 

Survey results will be recorded and copies shall be kept with the concerned department. 

Equipment containing sealed or unsealed radioactive source (Liquid Scintillation Counter, 
99

Mo-
99m

Tc generator,…) shall have the source and any lead shielding removed prior to 

disposal. Radiation Producing Equipments shall have the X-Ray tube removed and/or 

destroyed prior to disposal. All radioactive signs and symbols must be eliminated or 

removed. 

5.2. Caution Signs and Labels 

All signs and labels required by this section must bear the conventional radiation symbol in 

magenta or black on a yellow background.  Signs and labels will be supplied by HPS.  

Adhesive tape bearing the radiation symbol is available at HPS. 

IMPORTANT: RADIATION WARNING TAPE AND SIGNS MUST NOT BE USED 

INDISCRIMINATELY IN NON-RADIATION APPLICATIONS.  SUCH USE CONVEYS 

A FALSE WARNING, WHICH MAY BREED DISRESPECT FOR REAL HAZARDS.  

THIS PRACTICE IS EXPRESSLY FORBIDDEN BY REGULATIONS. 

University Area/Room Posting 

Each area or room in which an ionizing radiation source is used or stored must be 

conspicuously posted with a sign, or signs, bearing the radiation caution symbol and the 

words, ―CAUTION RADIOACTIVE MATERIALS‖ in both Arabic and English. 

Each ―Radiation Area‖ must be conspicuously posted with a sign bearing the radiation 

caution symbol and the words, ―CAUTION RADIATION AREA‖ in both Arabic and 

English.  A ―Radiation Area‖ is defined by the US Nuclear Regulatory Commission as ―any 

area accessible to individuals, with radiation levels greater than 0.05 mSv (5 mrem) in one 

hour at 30 centimeters from the source or from any surface through which the radiation 

penetrates.‖ 

Each ―High Radiation Area‖ must be conspicuously posted with a sign bearing the radiation 

caution symbol and the words, ―CAUTION HIGH RADIATION AREA‖ in both Arabic and 

English.  A ―High Radiation Area‖ is defined by the US Nuclear Regulatory Commission as 



 

―any area accessible to individuals, with dose rates greater than 1 mSv (100 mrem) in one 

hour at 30 centimeters from the source or from any surface through which the radiation 

penetrates.‖HPS must be notified in advance of any potential high radiation areas so that 

proper precautions may be implemented. 

Each ―Very High Radiation Area‖ must be conspicuously posted with a sign bearing the 

radiation caution symbol and the words, ―GRAVE DANGER, VERY HIGH RADIATION 

AREA‖ in both Arabic and English.  A ―Very High Radiation Area‖ is defined by the US 

Nuclear Regulatory Commission as ―an area accessible to individuals, in which radiation 

levels exceed 5 Gy (500 rad) in one hour at 1 meter from the source or from any surface 

through which the radiation penetrates.‖  HPS must be notified in advance of any potential 

high radiation areas so that proper precautions may be implemented. 

Each area or room in which radioactive materials are dispersed in the air in the form of dusts, 

mists, vapors, or gases must be conspicuously posted with a sign bearing the radiation 

caution symbol and the words, ―CAUTION, AIRBORNE RADIOACTIVITY AREA‖ in 

both Arabic and English.  HPS must be notified in advance of any potential airborne 

radiation areas so that proper precautions may be implemented. 

Each area or room in which x-ray machines are permanently installed must be conspicuously 

posted with a sign bearing the radiation caution symbol and the words ‗CAUTION X-RAY 

EQUIPMENT‖ in both Arabic and English. 

Labels 

Each container of radioactive material must be clearly labeled with a durable, clearly visible 

label that identifies the contents of the container.  The label must bear the radiation caution 

symbol, the words, ―CAUTION RADIOACTIVE MATERIAL‖, and the radionuclide, total 

activity, chemical composition, and the date.  In addition, all laboratory equipment such as; 

centrifuges, water baths, etc., that are used to handle Radioactive Materials should be labeled 

and should be used ONLY with Radioactive Materials. 

A label is not required on a container when it is continuously attended by the responsible user. 

Labeling of Radiation Producing Equipments 

Each radiation machine must be labeled with a sign bearing the radiation caution symbol and 

the words, ―CAUTION X-RAYS, THIS EQUIPMENT PRODUCES X-RAYS WHEN 

ENERGIZED.‖ 

5.3. Operating Procedures and Techniques 

Certain safety precautions are necessary to control external and internal exposure to 

radiation.  Time, distance, and shielding are easily used to control external exposure.  

Contamination control and proper ventilation are used to limit ingestion, inhalation, and 

absorption. 

Engineering Controls 

Operations with powdered, volatile, or gaseous radioactive materials, or any other process 

that could lead to production of airborne radioactivity, must be performed in an adequately 

ventilated fume hood (125 ft./min. face velocity) or a glove box. 

Personnel Protective Measures – Unsealed Sources of Ionizing Radiation 

EATING, DRINKING, AND SMOKING ARE PROHIBITED IN ANY LABORATORY. 



 

Pipetting by mouth suction is prohibited in any area or process where radioactive materials 

are used.  Putting any potentially contaminated object into the mouth with potentially 

contaminated fingers is considered an unsafe practice. Eye protection must be worn in all 

laboratories where there is a possibility of eye injuries. 

Protective gloves should be worn during all handling operations where contamination is a 

potential hazard.  After use, disposable gloves should be discarded in the solid radioactive 

waste container.  After removing protective gloves, the hands should be thoroughly washed 

with both soap and water, dried, and checked for radioactive contamination with a laboratory 

monitor.  Protective gloves are not only intended to protect the worker‘s hands, but also to 

prevent the spread of contamination.  When working with radioactive materials, never touch 

a contaminated surface with bare hands, or a clean surface with potentially contaminated 

gloves.  If you know or suspect your gloves are contaminated, discard them and put on new 

gloves.  Working with contaminated gloves is one of the major sources of laboratory 

contamination.  CHANGE DISPOSABLE GLOVES FREQUENTLY. 

Try out all new procedures and manipulations by practicing with non-radioactive materials. 

A Geiger Mueller counter or appropriate radiation detector should be used when working 

with penetrating radiation such as high energy beta or gamma radiation. 

When working with energetic beta or gamma radiation, with large quantities (greater than 74 

MBq (2 mCi) of radionuclides, or when long periods of time will be spent near an isotope, 

remote handling devices should be used. 

Radiation shielding should be used whenever practical to minimize exposure. 

The time required to handle any container of radioactive material should always be kept to 

minimum. 

If, in the course of work, personal contamination is suspected, a survey with a suitable 

instrument (or a wipe test) shall be made immediately by the user. HPS personnel shall be 

notified immediately.  If personal contamination is found, refer to section 10.2. 

HPS must be notified prior to the initiation of any experiment that requires the use of 

respirators.  Respirators may not be used in a routine manner.  Any experiment that requires 

respiratory protection should be conducted in a properly operating fume hood.  EHSRM 

maintains a respirator fit testing program.  Call x2360 to be fit tested for a respirator. 

All personnel who are required to stand beside the patient while operating a Radiation 

Producing Equipment shall wear appropriate lead aprons. Lead glasses and lead shields shall 

be used when needed.  
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Monitoring, Recording, and Decontamination 

Laboratory contamination surveys of all potentially contaminated surfaces should be 

performed by the user at the end of each work day or after each procedure, whichever is 

more frequent. Refer to Appendix H for more details about the contamination surveys 

procedure. The performance of these surveys is required to detect any contamination 

resulting from radiation work in order to limit radioactive contamination of work areas and 

occupational exposure to personnel.   

HPS will provide Radiation Survey Log to record the results.  Contamination should be 

recorded as disintegrations per minute per 100 square centimeters of area wiped.  

Decontamination is required for any area where the level of contamination exceeds three 

times the background radiation level. 

 

It is much easier to prevent the spread of contamination than it is to decontaminate an 

area.  If practical, the use of radioactive materials should be confined to a designated part of 



 

the lab to minimize the survey and cleanup area.  Bench tops and other work areas should be 

covered with absorbent plastic backed paper and trays should be used if liquid is involved.  

The absorbent paper should be disposed of as radioactive waste immediately after completion 

of the experiment.  To leave the paper in place is to preserve the contamination for later 

dispersal.  After working with large quantities of radioactive materials, it is a good practice to 

clean the bench tops, even before the presence of contamination is confirmed.  RADIATION 

WORKER MUST ASSUME THAT CONTAMINATION IS PRESENT UNTIL HE/SHE 

HAS PERFORMED A THOROUGH SURVEY WHICH PROVES THAT THE AREA IS 

CLEAN. 

In order to avoid the spread of contamination, extra care must be taken when washing 

glassware and other items of equipment that have come into contact with radioactive 

materials.  It is recommended that disposable supplies and equipment be used whenever it is 

practical.  Otherwise, highly contaminated items should be washed separately from slightly 

or potentially contaminated items.  Since the University does not allow sink disposal 

(exceptions are given by the HPS), the wash water should be placed in a liquid radioactive 

waste container.  After these highly contaminated items have been separately washed to 

reduce the level of contamination, they should be washed again with the slightly 

contaminated items.  Care should be exercised when pouring dilute rinse water down the sink 

drains.  Contaminated sinks can result in the spread of radioactive contamination back into 

the laboratory, as well as out into the environment.  If sinks are found to be routinely 

contaminated, this is an indication that some liquid wastes are being poured down the drain, 

when they should be placed in the liquid radioactive waste container. 

If a spill or other release of radioactive material occurs, call HPS on extension x2360 

immediately, regardless of the spill or release.  After hours, HPS may be reached by calling 

the Protection Office at x2400.  Please do not hesitate to call HPS at any time to report a spill 

or other radiation safety problem.  There are no consequences for prompt reporting.  

However, the consequences of late reporting, or no reporting, may be severe. 

HPS will perform additional monthly contamination surveys in all laboratories where open 

sources of radioactive materials are used.  HPS will also perform radiation survey log audits 

on a monthly basis. 

5.4. Storage of Radioactive Materials 

Radioactive materials must be stored in a location accessible only to authorized persons.  

Unauthorized transfer or removal of any radioactive materials from any building, or from the 

University, is prohibited.  The storage container must be labeled with the radionuclide, total 

activity, date, chemical form, and name of the responsible person. Freezers or other storage 

locations used to store radioactive materials must bear the ―Caution! Radioactive Materials‖ 

sign or label. Only Storage areas approved in the individual license shall be used. These 

storage areas shall be properly and conspicuously labeled. 

Shielding 

Radioactive materials in storage must be shielded such that radiation dose equivalent rates in 

adjacent, accessible areas are less than 20 µSv (2 mrem) per hour.  High energy beta emitting 

radionuclides such as 
32

P should be stored in shields constructed of low atomic number 

materials such as Lucite.  Low Z materials are good absorbers for beta radiation, and produce 

a minimum of bremsstrahlung x-rays.  



 

Tritium Contamination of Freezers 

When tritium labeled compounds, in any type of container other than a sealed glass ampoule, 

are stored in a freezer, radioactive contamination will appear in the frost accumulation in 

concentrations up to several microcuries per milliliter of frost melt.  When defrosting freezers 

in which radioactive materials are stored, the frost melt must be considered liquid radioactive 

waste, and must be disposed of as specified in section 5.5.2.  In frost free freezers, tritium 

may adhere or adsorb onto the surfaces of the freezer.  All freezers, where 
3
H is stored, are 

checked by HPS regularly for excessive contamination. Refer to the HPS standard operating 

procedures manual for more details about the ―Freezers Inspection for Contamination with 

Tritium‖ procedure. 

Flammable Liquids 

Flammable organic solvents must not be stored in refrigerators or freezers with radioactive 

materials.  A small spark form internal thermostats or lights can cause flammable vapors to 

explode.  Special explosion proof refrigerators and freezers are required to avoid this hazard.  

Call EHSRM at extension x2360 for further information. 

5.5. Radioactive Waste Disposal 

NO RADIOACTIVE WASTE IS TO BE DISPOSED OF, BY UNAUTHORIZED 

PERSONNEL, VIA THE PUBLIC LANDFILL, THE SANITARY SEWER, OR 

RELEASED TO THE ENVIRONMENT.  

Radioactive waste must be segregated by waste type (Solid, Liquid, and scintillation vials) 

and by Half-Life (Short lived and long lived). It is the responsibility of the principal 

authorized user to provide HPS with accurate information of the protocols that will take place 

in his/her laboratory in order for HPS to equip the laboratory with the necessary waste 

containers.  

Only biodegradable scintillation liquids are allowed to be used at the University in order to 

limit the production of mixed waste (chemical and radioactive).  HPS has a list of accepted 

scintillation fluids. 

Radioactive waste must be packaged according to the methods of this section to ensure 

compliance with the University radiation safety regulations and permit safe disposal.  If 

wastes are improperly packaged or labeled, HPS will not pick up the waste until the problem 

is corrected by the end user.  The disposal information tag on each container must be fully 

completed.  All properly packaged radioactive wastes may be disposed of by calling HPS at 

x2360. Refer to the HPS standard operating procedures manual for more details about the 

―Radioactive Waste Disposal‖ procedure. 

Solid Radioactive Waste 

The term ―solid waste‖ includes dry solid or powdered radioactive materials, dehydrated 

biological materials, and contaminated paper, plastic, glassware, gloves, apparel, etc.  Solid 

dry waste includes materials either known or suspected to be contaminated with radioactive 

materials.   

Other types of radioactive waste must NOT be disposed of in the dry solid containers.  

Biohazardous materials or equipment used to handle such material (syringe needles, test 

tubes, capillary tubes, etc.) must be rendered biologically harmless and packaged according 

to section 5.5.4.  Liquid scintillation vials must be packaged according to section 5.5.3, and 

carcasses of dead animals must be packaged according to section 5.5.4.  In addition, Lead 

pigs, sharps (razor blades, syringes, pasteur pipettes, scalpel blades, etc.), liquid containers 



 

with greater than 10ml of liquid, may not be disposed of in the solid waste containers.  The 

liquid shall be emptied into the liquid waste container provided.  Appropriate containers are 

provided for each of these excluded wastes. Empty lead pigs are collected by HPS upon the 

request of the generating department.  

Aqueous Liquid Radioactive Waste 

The term ―aqueous liquid waste‖ includes liquid radioactive waste materials, solutions, 

contaminated rinses, etc.  Aqueous waste may not contain biohazardous materials.  Liquids 

such as liquid scintillation fluids are not aqueous waste and must be disposed of separately 

according to section 5.5.3. 

All aqueous liquid wastes shall be disposed of in marked radioactive waste containers 

provided by HPS.  Liquid containers must not be filled beyond the base of the neck.  Due to 

the high costs of waste disposal by volume, liquid wastes should not be intentionally diluted 

with non-radioactive liquids.  

Liquid Scintillation Vials 

Radioactive liquid scintillation solutions must be disposed of in the vials in which they were 

counted.  Scintillation vials must be segregated according to radionuclide group.  Vials 

containing only 
3
H or 

14
C should be disposed of separately from all other radionuclides.  

Only nontoxic biodegradable scintillation fluids are allowed for use.  

Biological Radioactive Waste 

Waste containing pathogenic, infectious, or otherwise biohazardous material or equipment 

used to handle such material (syringes, test tubes, capillary tubes, etc.) must be rendered 

biologically harmless using disinfecting agents before disposal as radioactive waste.  The 

equipment rendered non-infectious should be packaged separately from other biological 

material.  Contact HPS x2360 in advance to make arrangements.  When radioactive 

material is involved, use of an autoclave is NOT permitted. 

 

Animal carcasses, solid excreta, organs, etc. (exclusive of small insects or other easily 

dehydrated biological materials) must be sealed in a plastic bag and labeled with the radiation 

symbol, the radionuclide, the activity, and the date.  Upon completion of the above waste 

preparation, the waste must be immediately frozen.  The waste must be kept frozen until HPS 

is notified and the waste is removed from the lab.  If a freezer is not available, HPS must be 

notified in advance so that prompt collection for freezing and/or disposal may occur. 

Plant materials may be included in solid waste if dehydrated prior to inclusion. 

Suspensions of deactivated microorganisms may be included in liquid waste if concentrations 

are sufficiently low as to readily permit re-suspension, and if a quantity of antimetabolite 

sufficient to minimize decomposition is added.  Higher concentrations must be separated, as 

by filtration, and the organic material dehydrated prior to inclusion in solid waste or frozen 

for disposal as solid biological waste. 

Under certain conditions, liquid blood treated with an anticoagulant prior to disposal and 

animal urine may be included in the aqueous liquid radioactive waste.  Contact HPS in 

advance to make appropriate arrangements. 

Waste Requiring Shielding 

Penetrating beta and gamma emitting radioactive waste must be shielded by appropriate 

shielding materials and stored in a manner to prevent exposure to personnel in excess of the 



 

limits specified in Chapter 11 and in accordance with the As Low As Reasonably Achievable 

(ALARA) concept.  Radioactive materials must also be stored in a manner to prevent access 

by unauthorized persons. 

Mixed Waste 

Radioactive materials or waste that contains hazardous chemicals are considered mixed 

wastes.  These types of materials require extraordinary measures and/or in some cases it may 

prove impossible to dispose of these mixed wastes.  An example of waste that cannot be 

disposed of, is Uranyl Acetate mixed with organic solvents.  There are no viable disposal 

routes open to the University for the disposal of this type of waste.  Contact HPS prior to the 

generation of this type of waste. 

Sealed Sources 

Short-lived sealed sources of radioactive materials will be stored in the HPS waste rooms 

until decay to exempt limits, and will then be disposed as regular waste. Long-lived sealed 

sources of radioactive wastes will be stored in the HPS waste rooms until proper disposal 

routes become available. To dispose of sealed sources contact HPS.  

Non-radioactive Chemical Waste 

Call EHSRM x2360 for collection and disposal of all non-radioactive chemical wastes, 

including acids, bases, solvents, carcinogenic materials, etc. 

5.6. Data on Commonly Used Radioisotopes 

Inhalation, ingestion, and absorption of radioactive material must be controlled to prevent 

internal radiation from all radionuclides.  To minimize absorption, surface contamination 

must be controlled as outlined in section 10.1.  Prevention of internal contamination is 

described in section 11.2.  This applies to all radioactive materials and those categories listed 

below. 
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Low-Energy Beta Emitting Radionuclides 

Some common radionuclides emitting only beta radiation at energies below 250 KeV are 

listed in the following table: 

 

 

 

Nuclid

e 

Maximum Beta 

Particle Energy 

Average Beta 

Particle 

Energy 

Physical 

Half-life 

3
H 18 KeV 6 KeV 12.3 years 

14
C 156 KeV 50 KeV 5730 years 

35
S 167 KeV 49 KeV 87.9 days 

45
Ca 252 KeV 75 KeV 165 days 

 



 

Any standard glass, plastic, or metal container will completely absorb these low energy beta 

particles.  Thus, when in any type of container, they do not present an external radiation 

hazard. 

Due to the low penetrating ability of the radiation, it is difficult to detect these radionuclides 

with a portable survey instrument.  A thin window (1.4 – 2.0 mg/cm
2
) Geiger counter cannot 

detect 
3
H, and is not recommended for 

14
C and 

35
S due to a very low efficiency.  The thin 

window detector would be suitable for 
45

Ca as long as a correction is made for low 

efficiency.  For detecting removable contamination, wipe smears counted with a liquid 

scintillation counter (LSC) give excellent results. 

High-Energy Beta Emitting Radionuclides 

Some common radionuclides emitting only beta radiation at energies above 500 KeV are 

listed in the following table: 

Nuclid

e 

Maximum Beta 

Particle Energy 

Average Beta 

Particle 

Energy 

Physical 

Half-life 

32
P 1.710 MeV 0.690 MeV 14.3 days 

36
Cl 0.714 MeV 0.236 MeV 308,000 years 

90
Sr 0.546 MeV 0.180 MeV 27.7 years 

90
Y 2.270 MeV 0.930 MeV 64.2 hours 

204
Tl 0.756 MeV 0.255 MeV 3.81 years 

 

Any standard glass or metal container will absorb all but the most energetic beta particles 

from nominal amounts of these radionuclides (i.e. beta particles with energies above 1MeV 

may penetrate the container).  As higher energy beta particles are absorbed, secondary 

radiation known as bremsstrahlung, or braking radiation, will appear in the form of x-rays.  

For 
32

P, typically less than 1% of the beta decays will result in bremsstrahlung radiation 

which will penetrate the container.  Higher energy beta emitting radionuclides should be 

stored behind shields constructed of low atomic number materials, such as Lucite, to 

minimize bremsstrahlung production. 

Due to the penetrating ability of the radiation, these radionuclides can be easily detected with 

a portable survey instrument such as a thin window (1.4 – 2.0 mg/cm
2
) Geiger counter.  For 

detecting removable contamination, wipe smears counted with a liquid scintillation counter 

(LSC) give excellent results. 

 

Beta-Gamma-Emitting Radionuclides 

Most other radionuclides commonly used emit both beta particles and gamma rays.  The 

maximum and average beta particle energies, the primary gamma ray energies, and the 

radioactive half-life of several radionuclides are given in the following table: 

 

 

Nuclide 

 

Maximum Beta 

Particle Energy 

 

Primary Gamma 

Ray Energies 

 

Physical 

Half-life 
22

Na 0.54 MeV 1.28 MeV 2.62 years 
51

Cr --- 0.32 MeV 27.7 days 
60

Co 0.31 MeV 1.17, 1.33 MeV 5.26 years 
65

Zn 0.32 MeV 1.12 MeV 245 days 
99m

Tc --- 0.141 MeV 6.05 hours 

Nuclide Maximum Beta Primary Gamma Physical 



 

Particle Energy Ray Energies Half-life 
125

I --- 0.035 MeV 60 days 
131

I 0.61 MeV 0.3664 MeV 8 days 
137

Cs 0.51 MeV 0.662 MeV 30 years 
144

Ce 0.31 MeV 0.134 MeV 248 days 
210

Pb 0.061 MeV 0.047 MeV 22 years 
210

Bi 1.16 MeV --- 5 days 
192

Ir    

 

The shielding necessary for the beta radiation is described in sections 5.6.1 and 5.6.2.  

Gamma rays have a much greater penetrating ability.  These are best shielded with thicker, 

denser materials, such as concrete, steel, or lead. 

Due to the penetrating ability of the radiation, these radionuclides can be easily detected with 

a portable survey instrument such as a thin window Geiger counter.  For detecting removable 

contamination, wipe smears counted with a liquid scintillation counter (LSC) give excellent 

results. 

The radiation exposure dose rates can be very high (in the order of tens of mSv/hour) near 

beta-gamma emitting sources of millicurie or greater activities.  Such sources be labeled and 

posted as specified in section 5.2.  High activity sources must never be touched directly with 

the hands.  Remote handling tools, such as tongs or forceps, must be used. 

The distance between the sources and the user should be a maximum consistent with the type 

of operation being conducted.  Handling time must be kept to a minimum. 

Alpha Emitting Radionuclides 

Alpha particles are emitted by many of the radioactive isotopes of the heavy elements.  The 

alpha emission is usually coincident with gamma rays.  The primary alpha particle and 

gamma ray energies, and the radioactive half-life of several radionuclides are given in the 

following table: 

 

Nuclide 

Maximum Beta 

Particle Energy 

Primary 

Gamma 

Ray Energies 

Physical 

Half-life 

210
Po 5.30 MeV --- 138 days 

226
Ra 4.78 MeV 0.187 MeV 1,602 years 

228
Th 5.42, 5.34 MeV 0.048 MeV 1.91 years 

232
Th 4.00 MeV 0.060 MeV 1.4E10 years 

238
U 4.19 MeV 0.05 MeV 4.5E09 years 

239
Pu 5.15, 5.14 MeV 0.51, 0.3 MeV 24110 years 

241
Am 5.48, 5.44 MeV 0.60 MeV 432 years 

 

Alpha particles are completely absorbed by about one inch of air at STP; thus, they present 

no external radiation hazard.  However, if alpha emitting radionuclides are present inside the 

body, they may be a serious hazard.   

Alpha emitters can be detected with a portable survey instrument equipped with an alpha 

scintillation detector.  Because of the short range of alpha particles in the air, the detector 

should be held within 1/8" to 1/4" from the source.  For detecting removable contamination, 

wipe smears counted with a liquid scintillation counter (LSC) give excellent results. 

Alpha-gamma emitting radionuclides should be handled the same as beta-gamma emitting 

radionuclides.  Refer to section 5.6.3. 



 

Neutron Sources 

There are no radionuclides that emit neutrons directly, with the exception of spontaneous 

fission of some radioisotopes of heavy elements.  There are, however, a number of nuclear 

processes in which neutrons are produced indirectly.  The most common one is the alpha-

neutron reaction with beryllium.  Nuclear gauges use this reaction to generate neutrons.  The 

alpha source, half-life, and neutron yield for some common alpha-neutron sources are given 

in the following table: 

 

Neutron Source Half-life 
Yield 

(neutron/sec/curie) 
241

Am-Be 432 years 2.7E06 
210

Po-Be 138 days 2.5E06 
226

Ra-Be 1,620 years (1.0 to 1.5) E07 
239

Pu-Be 24,110 years 2.2E06 

 

All alpha-neutron sources emit gamma rays either coincident with the alpha emission, or as a 

result of the alpha-neutron reaction.  Thus, neutron sources should be handled the same as 

beta-gamma emitting radionuclides. 

The gamma emission can be detected using a Geiger counter or ion chamber, but these 

survey instruments do not detect neutrons.  Special survey instruments using BF3 and LiF are 

available for detecting neutrons. 

 

 

6. Use of Radiation – Instructional Programs 

Radioactive materials may be frequently used in instructional programs to demonstrate or 

explain new techniques or concepts.  Students must first successfully complete the radiation 

safety training that is provided by the HPS before they are allowed to use or handle radiation. 

6.1. Use of Sealed or Plated Radioactive Sources 

Sealed or plated radioactive sources may present an external exposure hazard but are not a 

contamination hazard under normal conditions. It is recommended to remotely handle sealed 

sources of radioactive materials with forceps, tongs, etc., and the handling time must be kept 

to a minimum.  Remote handling tools range in length from about 10 cm to 1 m.  A general 

rule to follow is: The greater the activity, the longer the remote handling tool.  When 

handling radioactive sources, one should hold them away from the body, and never near the 

eyes.  Sources must never be carried around in a pocket.   

Depending upon the type of radiation and the activity, there are specific procedure that must 

be carried out to properly use a sealed source and sign out.  Each storage area will have a 

sign-out form, with instructions, that must be completed.  At the end of each laboratory 

period, radioactive sources must be returned to their normal storage location and secured.  

The laboratory instructor must verify that all sources are present and accounted for. 

Some equipment such as Gas Chromatographs usually contain small sealed sources such as 
3
H, 

63
Ni, … these equipment usually have a label indicating the presence of such sources and 

are leak tested by HPS semi-annually to ensure that no leakage of radioactive materials is 

taking place. If the source was found to be leaking at a level equal or exceeding 0.005 µCi, 

the equipment must be taken out of service for repair or disposal. This source must be 

removed from the machine prior to disposal.  



 

6.2. Use of Unsealed Radioactive Materials 

Most liquid radioactive materials used are 
3
H, 

14
C, 

32
P, and 

35
S labeled organic compounds in 

solution form.  In addition to the general regulations outlined in Chapter 5, the following 

regulations apply to the use of liquid radioactive materials: 

To avoid the possibility of cross contamination, no unnecessary personal materials are to be 

brought into the laboratory.  Leave such items outside the lab. 

All work in the laboratory must be performed under the supervision of the laboratory 

instructor, and in accordance with standard, approved laboratory procedures.  HPS will 

provide extra waste containers upon request. 

At the completion of each laboratory exercise, the instructor must perform a wipe smear 

survey, and record the results in the Radiation Safety Survey Log.  In addition, the laboratory 

instructor must call HPS at the completion of each laboratory exercise, so that a check-up 

contamination survey may be performed. 

 

Back to Top 

 

7. Biological and Chemical Use of Radioactive Materials 

In addition to the general regulations outlined in Chapter 5, the following regulations apply 

to the biological and chemical use of radioactive materials. 

7.1. Administration of Radioactive Materials to Animals 

Radioactive materials are to be administered only to animals that are owned by AUB and 

only as authorized by the University Radiation Safety Committee and the Institutional 

Animal Care and Use Committee (IACUC). 

Animals that have been given radioactive materials must be caged separately from other 

animals.  Cages must be labeled with the appropriate warning signs.  The radionuclide, 

activity, date of administration, and name of the person responsible must be given on the 

label.  If the isotope and quantity administered are such that significant quantities of 

radioactivity are released during animal respiration, metabolic cages fitted with suitable 

filters may be required. 

Arrangements must be made in advance for the collection of radioactive excreta, so as to 

minimize contamination of cages and surrounding areas.  Dead radioactive animals and 

radioactive excreta are considered biological radioactive waste, and must be disposed of in 

accordance with the regulations specified in Section 5.5.4. 

7.2. Biochemical Procedures and Airborne Radioactivity 

Chemical reactions or radioactive decay may produce radioactive gases, e.g. 
125

I and 
131

I 

released from acid solutions, or noble gases, such as radon, krypton, and argon.  Other gases 

that may be produced by chemical reactions are 
14

CO2, 
35

SO2, 
3
H2, and 

3
H2O vapor.  

Biological metabolism by plants or animals may produce 
14

CO2 and 
3
H2O.  Ion exchange 

may also occur, e.g. 
3
H exchange with 

2
H in the atmosphere. 

Biological and chemical procedures that may release airborne radioactivity must be 

performed in an adequately ventilated fume hood (125 ft./min. face velocity) or a glove box.  

Respirators or self-contained breathing apparatus may also be required for some operations.  

Estimates of quantities that may be released to the environment must be provided in the 

radioactive materials license or amendment application. 



 

Some airborne radioactive materials, such as radioiodine vapor or tritiated water vapor, can 

be absorbed directly through the skin, resulting in internal contamination.  The use of an 

adequate fume hood and personal protective equipment such as a long-sleeved lab coat and 

disposable double gloves will usually keep absorption through the skin to a minimum.  

Bioassays may be required.  For more information about personnel monitoring refer to 

sections 12.3.2 and 12.3.3. 

7.3. Labeled Nucleic Acid Precursors 

Labeled nucleic acid precursors, especially those labeled with 
3
H and 

14
C, present a particular 

hazard.  Because deposition in the human body is not uniform, the biological elimination of 

these compounds is quite different from those of 
3
H2 or 

3
H2O, and the areas of deposition are 

usually radiosensitive.  Insufficient information is available to accurately determine the 

hazard, but tritiated nucleic acid precursors are estimated to be 1,000 to 1,000,000 times 

more hazardous than 
3
H2 or 

3
H2O because of their incorporation into the genetic material, 

DNA.  Since detection of 
3
H contamination depends upon liquid scintillation counting of 

wipe smear tests and a considerable delay in obtaining survey results, the safety of operations 

dealing with these materials depends almost entirely upon strict observation of precautions 

and regulations. 

7.4. Sealed Sources 

In addition to the general regulations outlined in Chapter 5, the following regulations apply 

to the use of radioactive sealed sources, including nuclear gauges.  Radioactive sealed 

sources are found not only in identified check sources, but they are also found in Electron 

Capture Detectors contained within gas chromatographs; liquid scintillation counters also 

contain radioactive sources. 

The proper procedures for the safe use of sealed sources depend upon the type of radiation 

and the activity of the source.  Refer to section 6.1 for proper handling technique of sealed 

sources. 

Sealed sources can be separated in two categories; exempt and nonexempt sources.  Exempt 

sources, because of their radiation type and activity are ―exempt‖ from certain regulations 

governing radioactive waste disposal.  These sources are still radioactive and must be used 

with care.  Prior to their use within a contiguous area for example within the DTS building, 

each researcher must simply complete an entry on the appropriate sign-out sheet.   

Non-exempt sources require exact inventory control, periodic contamination checks, and 

careful handling procedures.  Prior to their use within a contiguous area, for example within 

the DTS building, each researcher must simply complete an entry on the appropriate sign-out 

sheet.   

Should a researcher desire to transfer a sealed source outside its normal use area, HPS must 

be notified.  An example, would be taking a source that is normally stored in the DTS 

building to the Medical Center building.  In this instance, the researcher must first notify 

HPS, obtain written permission from licensed user, complete an entry on the appropriate 

sign-out sheet, and return the source to its storage area within three months. 

 

 

8. Use of Ionizing Radiation Sources – Medical Applications 

All Departments where sources of ionizing radiation are used on human subjects for 

diagnostic, therapeutic, or research purposes must develop Quality Assurance/Control 

Programs which will assure the safe and effective use of these sources.   Written procedures 



 

must also be formulated.  For research that involves human subjects, the Principal 

Investigator must be approved by the Institutional Review Board (IRB). 

8.1. Requirements Pertaining To Unsealed Sources of Radioactive Materials 

Isotope Dose Calibrator   

Principal authorized users who are licensed to administer radiopharmaceuticals must possess 

and use a dose calibrator to measure the activity of dosages of photon-emitting radionuclides 

prior to administration to each patient.  In addition, the following tests must be performed on 

the dose calibrator: 

 

1. Instrument constancy test.  This test must be performed at the beginning of each day of 

use. 

2. Instrument accuracy test (energy linearity).  This test must be performed upon the 

installation of the dose calibrator and at least annually thereafter. 

3. Instrument activity linearity test.  This test must be performed upon the installation of 

the dose calibrator and at least quarterly thereafter. 

4. Geometric dependence test.  This test must be performed upon the installation of the 

dose calibrator.  

 

Moreover, these tests must also be performed following adjustment or repair of the dose 

calibrator.  The importance of these tests is to assure that the patient would receive the 

prescribed dose. 

 

The licensee shall mathematically correct dosage readings for any geometry or linearity error 

that exceeds 10 percent if the dosage is greater than 10 microcuries and shall repair or replace 

the dose calibrator if the accuracy or constancy error exceeds 10 percent. 

 

The licensee shall retain a record of each check and test required by this section for a period 

of three years while for the geometric dependence test for the duration of the use of the dose 

calibrator.  The records required must contain the information required by the US NRC, 

including: 

 

 For the constancy test: the model and serial number of the dose calibrator, the identity of 

the radionuclide contained in the check source, the date of the check, the activity 

measured, and the initials of the individual who performed the check. 

 For the accuracy test: the model and serial number of the dose calibrator, the model and 

serial number of each source used, the identity of the radionuclide contained in the source 

and its activity, the date of the test, the results of the test, and the identity of the 

individual performing the test. 

 For the linearity test: the model and serial number of the dose calibrator, the calculated 

activities, the measured activities, the date of the test, and the identity of the individual 

performing the test. 

 For the Geometry test: the model and serial number of the dose calibrator, the 

configuration of the source measured, the activity measured for each volume measured, 

the date of the test, and the identity of the individual performing the test. 



 

 

Measurement of Dosages 

Upon the use of unsealed sources of ionizing radiation on human subjects, a licensee shall: 

 

1. Measure the activity of each dosage of the radionuclide. 

2. Retain a record of the measurements for three years.  The record must contain the 

information required by the US NRC, including: 

a. Patient‘s name. 

b. Name of the radiopharmaceutical. 

c. Prescribed/recommended dosage and activity of the radioneuclide at the time of 

measurement. 

d. Date and time of measurement. 

e. Initials of the individual who made the record. 

 

For Iodine-131 dosages greater than 30 microcuries, the radiopharmaceutical may not be 

administered if the measured dosage differs from the prescribed dosage by more than 10 

percent of the prescribed dosage and the difference between the administered dosage and 

prescribed dosage exceeds 15 microcuries.  For therapeutic radiopharmaceutical dosage, 

other than I-131, the radiopharmaceutical may not be administered if the measured dosage 

differs from the prescribed dosage by more than 10 percent of the prescribed dosage.  

Contact HPS for further instruction. 

The dose administered to the patient should be in accordance with what is needed for the 

treatment.  Any extra dosage will increase the dose to the patient. 

Permissible Molybdenum-99 Concentration 

Principal authorized users who use molybdenum-99/technetium-99m generators for 

preparing a technetium-99m radiopharmaceutical shall measure the molybdenum-99 

concentration in each eluate or extract, and retain a record of each measurement for three 

years.  The record must contain the information required by the US NRC, including:  

 The measured activity of the technetium expressed in millicuries. 

 The measured activity of the molybdenum expressed in microcuries. 

 The ratio of the measures expressed as microcuries of molybdenum per millicuries of 

technetium. 

 The time and date of the measurement.  

 The initials of the individual who made the measurement.   

 

Licensees shall not administer radiopharmaceuticals that contain more than 0.15 

microcurie of molybdenum-99 per millicurie of Tc-99m at the time of administration. 

 

Radiation Safety Surveys 

In addition to the requirements given in section 5.3.3, the licensee must perform the required 

radiation safety surveys as stipulated below.  Record of each survey must be retained for 

three years.   Survey forms may be obtained from HPS.   

 

All areas where radiopharmaceuticals are prepared or administered must be surveyed with an 

appropriate survey meter at the end of each day.  Other areas such as imaging rooms, waste 

storage areas, patient waiting areas and corridors need to be monitored on weekly basis.  



 

Personnel should monitor their hands for contamination either after each procedure or before 

leaving the lab.  Surveys for contamination must be performed with the count per minute 

scale.  Any location that reads three times the background should be decontaminated.  For 

more exact decontamination requirements, refer to section 5.3.3.   

 

All departments where unsealed sources of ionizing radiation are used must possess an 

appropriate radiation detection survey instrument.  This radiation survey instrument must be 

calibrated at least annually or as recommended by the manufacturer by HPS or the 

manufacturer. HPS of the Environmental Health, Safety & Risk Management calibrates most 

of the radiation detection instruments free of charge. 
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Quality Assurance of Instruments 

Liquid Scintillation Counter   

The Carbon-14 unquenched standard must be read on daily basis.  Moreover, a Chi-square 

test that uses the Carbon-14 standard must be performed on a daily basis in order to assess 

the system stability, with the test results recorded on a monthly chart. 

Gamma Counter 

In addition to the manufacturer recommendation, the gamma counter should be checked for 

constancy with a reference source before each day of use.  Moreover, a monthly Chi-square 

test must also be performed. 

Uptake Probe 

Before each day of use, the uptake probe must be checked as per the manufacturer 

recommendations. 

Safe Use of Radiopharmaceuticals 

In addition to the regulations that are provided in other parts of this handbook, the following 

rules must be followed: 

 

Syringe shields must be used for routine preparation of multi-dose vials and administration of 

radiopharmaceuticals to patients, except in those circumstances in which their use is 

contraindicated (e.g., recessed veins, infants).  In these exceptional cases, other protective 

methods such as remote delivery of the dose (e.g., through the use of a butterfly needles) 

should be used. 

 

A whole body and a finger dosimeters must be worn during the elution of generators, during 

the preparation, assay, and injection of radiopharmaceuticals; and when holding patients 

during procedures. 

 

Radioactive solutions must be confined in shielded containers that are clearly labeled.  

Radiopharmaceutical multidose diagnostic and therapeutic vials must be labeled with the 

isotope, the name of the compound, and the date and time of receiving or preparation.  A log 

book must be used to record the preceding information and total prepared activity, specific 



 

activity as mCi/cc at a specified time, total volume prepared, total volume remaining, the 

measured activity of each patient dosage, and any other appropriate information.  Syringes 

and unit dosages must be labeled with the radiopharmaceutical name or abbreviation, type of 

study, or the patient‘s name. 

 

Any individual who administers a dosage of iodine-131 in liquid state with activity greater 

than 37 MBq (1 mCi) must have a thyroid bioassay performed by HPS.  

  

Should heating of the radiopharmaceuticals be required, perform this procedure behind an 

appropriate shield. 

Specific Instructions to Personnel  

Housekeeping Personnel 

All housekeeping personnel should be aware of the locations of all restricted area in order to 

practice good radiation protection measures.  The measures are:  

 

1. Get user permission and instructions from HPS personnel before cleaning any spill in 

restricted area.  

2. Do not clean counter tops, hoods, refrigerators or sinks in restricted areas unless 

specifically requested and instructed by the area supervisor or HPS personnel. 

3. Do not remove bedclothes, dishes, trash or other items from rooms posted with radiation 

signs unless specifically instructed by a member of HPS.  

Security Personnel 

All security personnel should be aware of the locations of all restricted areas and be able to 

recognize packages containing radioactive material in order to practice good radiation 

protection measures.  

Maintenance Personnel 

All maintenance personnel should be aware of the locations of all restricted areas so that they 

may practice good radiation protection measures. These measures are:  

1. Obtain permission from HPS before working in an area that is in or adjacent to a 

restricted area. 

2. Be aware of hoods, sinks, refrigerators and storage areas used for radioactive materials or 

sources.  

Clerical Personnel 

All clerical personnel in the departments that use sources of ionizing radiation should be 

aware of the locations of restricted areas so that they may practice good radiation protection 

measures.  Good practice includes:  

1. Do not eat, drink, smoke or apply cosmetics in areas where unsealed sources of ionizing 

radiation are used.  

2. Do not store food or drink in refrigerators where unsealed sources of ionizing radiation 

are stored. 



 

Instructions to Patients 

For some administrations of radioactive materials, the discharged patients must be given oral 

and written instructions, on how to maintain doses to other individuals as low as is 

reasonably achievable after the patients are released.  If the patient is breast-feeding, 

additional instructions may be necessary.  Licensees may use the following tables to 

determine the activity above which instructions must be given to patients. 

 

 

Table 1: Activities Above Which Instructions Should be given When 

Authorizing Patient Release. 

Radionuclide 
Activity above which Instructions 

Are Required in MBq (mCi) 

P-32 * 

Ga-67 1739 (47) 

Sr-89 * 

Tc-99m 5550 (150) 

In-111 481 (13) 

I-131 259 (7) 

Sm-153 5180 (140) 

Y-90 * 

* Activity is not applicable because of the minimal exposures to members 

of the public resulting from activities normally administered for diagnostic 

or therapeutic purposes. 

US Nuclear Regulatory Commission – Regulatory Guide 8.39: Release 

of patients administered radioactive materials 

 

 

Table 2:  Activities of Radiopharmaceuticals that Require Instructions When Administered 

to Patients Who Are Breast-Feeding. 

Radiopharmaceutical Activity above which 

Instructions Are 

Required in MBq 

(mCi) 

Recommended Duration of Interruption 

of Breast-Feeding 

Ga-67 Citrate 1.48 (0.04) 

1 month for 148 MBq (4 mCi) 

2 weeks for 48.1 MBq (1.3 mCi) 

1 week for 7.4 MBq (0.2 mCi) 

Tc-99m DTPA 1,110 (30)  

Tc-99m MAA 48.1 (1.3) 12.6 hr for 148 MBq (4 mCi) 

Tc-99m Pertechnetate 111 (3) 
24 hr for 1110 MBq (30 mCi) 

12 hr for 444 MBq (12 mCi) 

Tc-99m DISIDA 1,110 (30)  

Tc-99m 

Glucoheptonate 
1,110 (30)  

Tc-99m HAM 370 (10)  

Tc-99m MIBI 1,110 (30)  

Tc-99m MDP 1,110 (30)  

Tc-99m PYP 925 (25)  

Tc-99m Red Blood 

Cell In Vivo Labeling 
370 (10) 6 hr for 740 MBq (20 mCi) 



 

Tc-99m Red Blood 

Cell In Vitro Labeling 
1,110 (30)  

Tc-99m Sulphur 

Colloid 
259 (7) 6 hr for 444 MBq (12 mCi) 

Tc-99m White blood 

Cells 
148 (4) 

24 hr for 185 MBq (5 mCi) 

12hr for 74 MBq (2 mCi) 

I-125 OIH 2.96 (0.08)  

I-131 OIH 11.1 (0.3)  

I-131 NaI 0.0148 (0.0004) 
Complete cessation (for this infant or 

child) 

Tl-201 Chloride 37 (1) 2 weeks for 111 MBq (3 mCi) 

 

If there is no recommendation in Column 3, the maximum activity normally administered is 

below the activities that require instructions on interruption or discontinuation of breast-

feeding. 

US Nuclear Regulatory Commission – Regulatory Guide 8.39: Release of patients 

administered radioactive materials 

 

8.2. Requirements Pertaining to Radiation Producing Equipments 

Acquisition and Disposal   

All Radiation Producing Equipment must be registered with HPS. It is the responsibility of 

the concerned department to notify HPS upon the acquisition of any new equipment. 

Radiation safety survey on new units must be conducted prior to their use. 

The concerned department must notify HPS of any equipment intended for disposal. HPS 

will work to ensure safe disposal of units. 

Safety Rules for Imaging Procedures Using Ionizing Radiation 

Quality Assurance for Diagnostic Radiology Equipments 

Quality assurance and radiation safety tests on Radiation Producing Equipment must be in 

accordance with the regulations/recommendations of the Nuclear Regulatory Commission 

(NRC), National Council on Radiation Protection and Measurement (NCRP), the 

International Commission on Radiological Protection (ICRP), American Association of 

Physicists in Medicine (AAPM), Institute of Physics and Engineering in Medicine (IPEM), 

the American Food and Drug Administration (FDA), and the International Atomic Energy 

Agency (IAEA). 

Safety Instructions  

General Guidelines 

 

1. Before undertaking an imaging procedure with ionizing radiation, the door of the imaging 

room shall be closed. 

2. No patient shall wait or change in the imaging room while another patient is being 

imaged. 

3. During imaging procedures all staff should stand in the protective cubicles / designated 

areas. 



 

4. When immobilization of a patient is needed, mechanical support or restraining devices 

should be used. If anybody should stay in the imaging room during a procedure he/she 

shall wear protective apparel. 

5. Imaging parameters, used to perform the procedure, shall be written down on the request 

form of the patient. 

6. The LMP of all female patients within the reproductive age group (15-45 years) shall be 

documented on the request form. 

7. The patient radiation dose indicated on the imaging equipment, whenever applicable, 

shall be documented. 

8. In addition to the protective apron, the radiologist/cardiologist should also wear a thyroid 

shield, lead gloves and lead glasses in order to reduce exposure to the thyroid, extremities 

and eyes whenever needed. 

9. Fluoroscopic doses should be minimized by reducing the fluoroscopic time used.  The 

cumulative timer should serve as a reminder of the fluoroscopy time elapsed. The 

cumulative fluoroscopic exposure timer should be set prior to each fluoroscopic 

procedure and the total cumulative fluoroscopic time should be documented on the 

patient‘s request form.  

 

Fixed Radiographic and/or Fluoroscopic Equipment 

 

1. Strict limitation of field size to the area necessary for the particular examination shall be 

routinely practiced. 

2. If image receptors require support, mechanical supports must be used, if possible. 

3. If the gonads of the patient lie within or near the primary beam, gonad shields MUST be 

used if possible.  

4. Fluoroscopic imaging should only be used for procedures requiring dynamic imaging, as 

well as angiographic and interventional procedures. 

 

Mobile Radiographic and/or Fluoroscopic Equipment  
 

1. The radiographer shall wear a protective apron and shall ensure that no one except the 

patient is in the path of the primary beam. 

2. Any person who should be near the patient during an X-ray exposure shall wear a 

protective apron. 

3. Any person who need not be near the patient during an X-ray exposure, shall remain at 

least 2 meters away from the patient.    

4. Whenever possible, mechanical support should be used for holding the image receptor; if 

not possible, the person holding the image receptor shall wear a protective apron and 

should avoid the primary beam. 

5. During mobile fluoroscopic procedures, the image detector shall be as close as 

possible to the patient.  

6. Mobile equipment should be used only for examinations where it is impractical to 

transfer patients to the imaging department. 

7. Patients in adjoining beds should be at least 2 meters away from the central ray of the 

primary beam. If the beds cannot be moved, adjacent patients shall be furnished with a 

0.5mm lead equivalent apron. 

8. Prior to making the X-ray exposure, the technologist will announce his/her intention to do 

so. No exposure is to be made if any person, other than the patient is within a 2 meters 

radius of the X-ray beam and is not properly shielded.  
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Safety Rules in Therapeutic Radiation Producing Machines 

Authorization 

Only a physician who is authorized by the University Radiation Safety Committee may 

prescribe therapeutic use of radiation. The use of radiation producing/emitting equipment 

shall be performed in accordance with the manufacturer instructions. 

License Amendments 

In addition to the changes specified in the Principal Authorized User‘s license, a principal 

authorized user shall apply for and must receive a license amendment before: 

1. Making any change in any treatment room shielding; 

2. Making any change in the location of the Linac or HDR units within the treatment room; 

3. Using the Linac or HDR units in a manner that could result in increased radiation levels 

in areas outside the corresponding treatment rooms; 

4. Relocating the Linac or HDR unit; 

5. Allowing an individual not listed on the licensee‘s license to perform the duties of the 

medical physicist. 

Safety Postings 

A Principal Authorized User shall post the following: 

1. An appropriate Caution, Very High Dose Radiation Area sign at the Linac and HDR 

rooms‘ doors. 

2. An appropriate Caution, Radiation Area sign at the entrance to controlled areas (example: 

entrance to Linac control console area or HDR control console area). 

3. An emergency procedure form at the Linac and HDR rooms‘ consoles. 

Safety Precautions 

The licensee shall control access to the Linac and HDR rooms by a door at each entrance by 

equipping these entrances with an electrical interlock system that will: 

1. Prevent the operator from beaming ON or exposing the source in the room unless each 

treatment room entrance door is closed; 

2. Turn off the beam or retract the source immediately and automatically when an entrance 

door is opened. 

 

In addition, the licensee shall:  

 

1. Equip each entrance to the radiation therapy room with a beam condition indicator light 

(Beam ON/OFF). 

2. Check the functionality of these lights before each daily use of the Linac or HDR unit. 

3. Provide each treatment room with an audio/video patient monitoring system. 

4. Provide a functional radiation detector which will be used for HDR treatments to verify at 

the end of the treatment that the source has returned to the unit‘s safe (exit survey). 

5. Check before each HDR treatment that the detector above is functional. 

6. Arrange for the prompt repair of any treatment related or QA related equipment that is 

not operating properly, and shall not use the Linac or HDR until the problem has been 

repaired and the equipment deemed safe to use by the physicist. 



 

7. Measure the source strength for each newly installed HDR source to corroborate the 

manufacturer provided source strength, before medical use of the new source. 

8. Check all Linac relevant parameters (such as output, energy, flatness, etc.) that may have 

been affected by a repair or other technical intervention. This check shall take place 

before treatments resume with the Linac. 

9. Document compliance with all the above. 

Dosimetry Equipment and Quality Assurance 

The licensee shall setup and follow a Quality Assurance program as described in the 

Radiation Oncology Department‘s Policies and Procedure Manual. This QA program is 

based on guidelines recommended by the American Association of Physicists in Medicine 

(AAPM) in TG-40 (Comprehensive QA for radiation oncology, 1994), TG-51 (protocol for 

clinical reference dosimetry of high-energy photon and electron beams, 1999), TG-41 

(Remote After loading Technology, 1993), TG-56 (Code of practice of brachytherapy 

physics, 1997) and TG-59 (High dose rate brachytherapy treatment delivery, 1998). These 

guidelines suggest various daily, monthly and yearly quality control tests with corresponding 

record keeping. 

Radiation Surveys for Radiation therapy Facilities 

Before medical use, after each installation of a new Linac or a new HDR unit (not source), 

and after making any change to the structural shielding, the licensee shall perform radiation 

surveys with a portable calibrated radiation measurement survey instrument to verify that 

dose rates outside the treatment rooms are in accordance with the exposure limits set in 

Chapter 11 of this handbook. 

Shielding 

Patient Shielding  

Sensitive body organs (e.g., lens of eye, gonads) should be shielded whenever they are likely 

to be exposed to the useful beam provided that such shielding does not eliminate useful 

diagnostic information or proper treatment. Shielding should never be used as a substitute for 

beam collimation. 

Gonads must be shielded with at least 0.5 mm of lead equivalence during diagnostic 

procedures in which gonads are within or closer than 5cm to the useful beam, except for 

cases in which this would interfere with the diagnostic procedure. 

Personnel Shielding 

Personnel who remain in the room during examinations must be protected by proper 

shielding.  

 

1. All personnel in the room during an exposure should wear lead aprons. 

2. Personnel who are likely to be exposed to high levels of scattered radiation to the thyroid 

during any procedure should wear thyroid shields. 

3. Lead glasses can greatly reduce the exposure of eye lenses to scattered radiation in 

fluoroscopy, especially for physicians. 

4. Any person who must have his or her hand near the primary beam (as in cases in which 

no other means is available to immobilize a patient) should wear lead gloves to reduce 

exposure of the extremities. 



 

Structural Shielding 

Each radiographic room shall be designed with sufficient shielding in the walls to provide 

protection to anyone outside of the room. Tampering with the integrity of the shielded walls 

is strictly prohibited. If any personnel notices structural changes, such as holes drilled into 

walls, HPS must be notified immediately. 

In order to provide an evaluation, technical advice, or official approval on shielding 

requirements for a radiation installation, the following information shall be submitted to 

HPS. 

The plans shall show, as a minimum, the following: 

1. The normal location of the X-ray system‘s radiation port; the port‘s travel and traverse 

limits; general direction(s) of the useful beam; locations of any windows and doors; and 

the location of the operator‘s control panel. 

2. The structural composition and thickness or lead equivalent of all walls, partitions, floor, 

and ceiling of the room(s) concerned. 

3. The dimensions of the room(s) concerned and inter-floor distances if occupied. 

4. The type of occupancy of all adjacent areas inclusive of space above and below the 

room(s) concerned.  If there is an exterior wall, show distance to the closest area(s) where 

it is likely that individuals may be present. 

5. The type of examination(s) or treatment(s) which will be performed with the equipment. 

6. Information on the anticipated workload of the X-ray system(s). 

7. Linac and brachytherapy treatment rooms shielding design shall be in agreement with 

NCRP 151 guidelines and shall result in doses to staff and public in accordance with dose 

limits specified in Chapter 11 of this handbook. 

Pregnant Patient and Pregnant Worker Policy 

Radiation and Pregnant Personnel  

Diagnostic Procedures and Research 

It is the employer‘s responsibility to provide a safe working environment for pregnant staff 

members. Once the pregnancy of a staff is confirmed, HPS should be notified. Pregnant staff 

assumes all risk until she specifically declares her pregnancy in a written and signed 

statement to her supervisor and to HPS. At that time, the University will be responsible for 

assuring that the duties of a female staff member will not result in a dose more than 5 mSv 

(0.5 rem) to the fetus.  

 

Guidelines for protecting the embryo/fetus in a pregnant staff are:  

 

1. Distance protection shall be practiced at all times.  

2. Holding patients for immobilization shall be prohibited.  

4. In addition to the monitoring device that is worn outside of the protective apron, an 

additional monitoring device shall be worn at waist level under the protective apron to 

determine exposure directly to the fetus. 

5. Generator elution and kit preparation shall not be performed during the first trimester. 

6. Therapeutic amounts of radionuclides shall not be administered by the pregnant staff.   

7. Millicurie amounts of 
3
H, 

14
C, 

125
I, or 

131
I shall not be handled by the pregnant staff.  

8. Extra care shall be observed to avoid spillage, vaporization, and internal/external 

contamination of the pregnant employee.  



 

Radiotherapy 

11.1. Due to the possible danger from radiation exposure to an unborn fetus, especially in 

the first three months of gestation, any radiation worker who becomes pregnant should 

declare that fact to their supervisors and to the Physicist/RSO at the earliest possible. This 

declaration is not mandatory but is strongly recommended in an effort to protect the fetus. 

11.2. Upon pregnancy declaration, the following steps should be applied to keep the 

employee‘s occupational dose less than 5mSv for the entire gestation period: 

11.3. a. Employee should contact her supervisor, the physicist and the RSO 

and declare her pregnancy. 

11.4. b. Employee should make use of all protective measures and devices 

available, i.e. lead clothing, lead lined barriers, minimizing time in presence of 

radiation, and maximizing distance between them and the radiation source. 

11.5. c. If employee is participating in a task where she isn‘t adequately 

protected, attempts will be made to reassign her to another task. 

11.6. d. Employee shall not hold patients being imaged. Another employee 

should perform that task instead. 

11.7. e. During her pregnancy, employee should check with the physicist on a 

timely (preferred monthly) basis to review her accumulated dose and to be updated on 

safe practical measures. 

11.8. f. Employee must comply with the above rules in order to assure her 

safety. 

Radiation and Pregnant or Potentially Pregnant Patient 

Diagnostic Radiology 

1. Pregnant Patient: 

a. The referring physician requesting the procedure should consider if an alternative non 

ionizing imaging procedure would be of diagnostic value. 

b. Prior to imaging a pregnant patient, the radiographer should obtain the approval of the 

radiologist. The radiologist may modify/postpone/reject the procedure after weighing 

the benefits/risks based on the required diagnostic information. The radiologist will 

inform the referring physician of this decision. 

c. The risks and benefits of the procedure should be explained to the patient and her 

consent be obtained if the examination is to be performed. 

d. The radiographer shall assure that the radiation dose delivered to the fetus is as low as 

reasonably achievable (ALARA). 

e. If the imaging procedure does not involve the abdominal area, then a lead apron 

should be placed on the patient‘s abdomen to protect the fetus from radiation. 

 

2. Potentially Pregnant Patient: 

 

a. The radiographer shall rule out pregnancy in all patients within the childbearing age 

by the application of the ten-day rule (Appendix M). 

b. The radiographer shall ask and document the date of the LMP for all patients within 

the childbearing age group. 

c. The radiographer shall apply the ten-day rule. 

d. The date of the radiographic examination to be performed should fall within the ten 

days from the 1st day of menstruation. 



 

e. If the date of the radiographic examination to be performed does not fall within the 

ten days from the 1st day of menstruation, the radiographer should ask the patient if 

there is any possibility of pregnancy. 

f. If the patient rules out the possibility of pregnancy, the radiographer should document 

the response of the patient and the signature on the radiographic request form. 

g. If the patient cannot rule out the possibility of pregnancy, the patient is assumed to be 

pregnant and the procedure in paragraph 8.4 shall be followed. 

Radiotherapy 

11.9. It is the responsibility of the radiation oncologist to screen patients in order to rule in 

or out the possibility of pregnancy. 

11.10. In case of pregnancy, radiotherapy is usually contraindicated. In some cases however, 

when strong indications exist in favor of treatment, the physician and patient may choose 

together to go ahead with radiotherapy despite pregnancy. 

11.11. In the event the patient was pregnant and she decided to undergo radiation therapy 

while pregnant: 

11.12. a. Possible late radiation effects to the anticipated newborn will be explained to 

the patient and a written consent obtained from her for the treatment. 

11.13. b. Upon the radiation oncologist‘s request, fetal dose shall be assessed by the 

physicist using measurements in vivo or in phantom. 

11.14. c. Every possible measure shall be taken to minimize fetal dose (beam 

orientation, uterus shielding…) 

11.15. d. A physics report detailing the treatment setup, shielding and the 

corresponding fetal dose assessment shall be placed in the patient‘s chart. 

11.16.  

11.17. In case the patient was initially declared not pregnant and later during or after the 

treatment course she was found to be pregnant, an incident report shall be filed and the 

patient would undergo proper counseling regarding the risks involved. 

Nuclear Medicine and the Nursing Patient  

The nuclear medicine personnel should inquire about the possibility of breast-feeding and the 

response shall be documented on the request form. 

Following the nuclear medicine procedure, the nursing patient shall be advised by the nuclear 

medicine personnel about the interruption/suspension of breastfeeding as per Appendix I.  

8.3. Radiopharmaceutical Therapy 

Therapeutic use of iodine-131 must be performed in accordance with ―Radiation Safety 

Policy Pertaining to Iodine Therapy‖ which assigns responsibilities to all the concerned 

departments/divisions. 

Endocrinology and Health Physics Services Personnel 

All personnel who are involved with iodine therapy must attend a radiation safety training 

session that is provided by HPS before they are allowed to participate in the iodine therapy 

procedure. 

 



 

1. Patient cooperation is extremely important in minimizing unnecessary incidents and 

exposure to personnel, relatives, and other members of the general public.  It is therefore 

essential that the patient is given a careful explanation by his/her physician as to the 

nature of the treatment and the safety measures involved. 

 

2. It is the responsibility of the physician in charge to ensure that radiation safety guidelines 

are followed. 

 

3. Before iodine is administered to a patient, the patient's physician must provide verbal and 

written instructions (Instructions to Patients Receiving Iodine-131 pamphlet) to the 

patient.  These instructions will help reduce contamination and keep radiation dose to 

household members and the public as low as reasonably achievable (ALARA). 

 

4. Patient receiving iodine treatment shall be admitted in the dedicated room for iodine 

therapy.   

 

5. All personnel involved in the administration or preparation of iodine must wear a film 

badge and a TLD ring. 

 

6. All doses greater than or equal to 1,110 MBq (30 mCi) must be administered in the 

patient's room.  The vial containing the iodine capsule must be vented in a fume hood 

before being transported to the patient‘s room.  Endocrinology personnel must transfer 

the iodine capsule in a lead-shielded container to the patient's room.  The most direct 

route with the least occupied areas should be used.   

 

7. Prior to iodine administration, the activity of the iodine must be measured by the use of a 

dose calibrator.  If the measured dose differs from the prescribed dose by more than 10 

percent, contact the patient‘s physician and HPS for further instruction.  Records of these 

measurements must be maintained for a period of three years and must contain the 

following information: 

a. Patient's name. 

b. Name of radiopharmaceutical. 

c. Prescribed dosage and activity of the dosage at the time of measurement. 

d. Date and time of measurement. 

e. Initials of the individual who completed the record. 

 

8. The administration of iodine capsule must be performed as follows: 

a. Remove the lead container from the transport box and put it on the table close to the 

patient, then stand at least 2 meters away.  

b. Have the patient remove the vial from the lead container and swallow the capsule. 

c. After the intake of the capsule, the patient should drink a hot drink. 

 

9. The door of the patient's room must be posted with a removable sign that consists of the 

radiation symbol and the following text in English and Arabic: "Caution Radioactive 

Materials", "No Visitors Allowed". Another sign to prohibit entry without impermeable 

shoe covers and gloves is to be posted on the door of the room. 

 

10. For patients receiving 1,110 MBq (30 mCi) or more, immediately after the administration 

of iodine, the dose rate must be measured by HPS personnel at 1 and 2 meters from the 

patient, and at the adjacent areas as specified in the Iodine Therapy Survey Form, with the 

results of the survey recorded in the form.  The exposure level at one meter from the 



 

patient must also be measured daily with the result entered into the form, until the 

measured dose rate is less than 5 mR/h.  

 

11. Radiation levels outside of the iodine patient‘s room shall be maintained less than 2 mR/h 

in the corridor and less than 0.6 mR/h in adjacent occupied rooms.   

 

12. Iodine patient shall not be discharged until the remaining activity of iodine in his/her 

body is less than 1,110 MBq (30 mCi) of iodine-131 or the dose rate at one meter from 

the patient is less than 50 µSv/hr (5 mrem/hr). 

 

13. After patient's discharge, the patient's room must be surveyed for contamination by HPS.  

Prior to the release of the room for another iodine patient, removable contamination must 

be less than 2,000 dpm per 100 cm
2
 and fix contamination less than 10,000 dpm per 100 

cm
2
. 

 

14. The linen in the room shall be disposed of as radioactive waste and stored for decay in the 

radioactive waste room by the Housekeeping personnel under to direct supervision of the 

HPS personnel. 
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Nursing Services Staff 

Educational Requirements 

All personnel caring for patients undergoing iodine therapy must attend on annual basis the 

radiation safety instructional session that is provided by HPS.  These personnel shall be 

familiar with all of the information provided in this guideline.   A copy of this guideline shall 

be kept at the nurse's station.  Additional lectures may be provided by HPS upon request. 

Instructions 

Radioactive iodine will appear in the urine, saliva, perspiration, tears, and other body fluids, 

so without compromising patient care, the following instructions must be strictly adhered to: 

 

1. Personnel are encouraged to consult with HPS for any questions that pertain to radiation 

safety. 

2. Nurses should review the "Radiation Safety Policy Pertaining to Iodine Therapy" before 

radioactive iodine is administered to the patient. 

3. The patient must be admitted to the iodine therapy room and confined to his/her room 

except for special medical or nursing purposes approved by his/her physician and HPS. 

4. Visitors are not allowed. 

5. All personnel caring for patients undergoing iodine therapy must be monitored for 

radiation exposure. 

6. Pregnant personnel shall not enter the patient‘s room. 

7. All personnel entering the room must wear impermeable gloves and shoe covers.  

Disposable gloves and shoe covers must be positioned outside the patient room and a 

designated waste container is to be positioned inside the room, next to the door.  The 

gloves and shoe covers must be removed and disposed of in the designated waste 

container before leaving the room.  Shoe covers should be removed first while still 



 

wearing the gloves.  After removing the gloves and leaving the room, hands must be 

washed.  

8. Disposable items must be used in the care of iodine patients.  Left over food and eating 

utensils must be placed in a closed plastic bag.   No item is to be removed from the 

patient's room before the approval of HPS. 

9. The patient should be encouraged to drink lots of fluids for hydration and to flush the 

toilet 3 times after each use.  Patients should also be instructed to wash their hands in 

plenty of warm, soapy water after each use of the toilet.  Male patients must be instructed 

to sit down when urinating in order to avoid splashing. 

10. For routine nursing care, only the minimum required time should be spent near the 

patient.  The distance between personnel and the patient should be maximized but to a 

point where it still allows the appropriate care to be given.  Lead shields should be used 

whenever it is needed. 

11. If a nurse, attendant, or anyone else knows or suspects that his/her skin or clothing, 

including shoes, is contaminated, HPS should be notified immediately.  This person 

should remain in an area adjacent to the patient‘s room and should not walk around in the 

hospital.  If hands become contaminated, they must be washed immediately. 

12. If urine from a patient is to be collected, HPS should be contacted first.  The patient 

should collect his/her own urine.  If the patient is bedridden, a separate urinal or bedpan 

should be provided.  The nursing services staff shall apply ALARA when caring for 

bedridden patients. The urinal or bedpan must be flushed several times with hot soapy 

water after each use.  Utmost precautions must be taken to see that no urine or vomit is 

spilled on the floor or bed. 

13. Surgical dressings should be changed only as directed by the physician and in the 

presence of HPS.  These dressings must remain in the room until they are monitored by a 

radiation survey meter for contamination.  These dressings should be handled only with 

tongs or tweezers. 

14. Bed baths shall not be given to the patient. 

15. Housekeeping must not enter the room unless under the direct supervision of HPS. 

Misadministration 

Misadministration means the administration of: 

 

1. A radiopharmaceutical dosage greater than 30 microcuries of either sodium iodide I-131: 

A. Involving the wrong individual or wrong radiopharmaceutical; or 

B. When both the administered dosage differs from the prescribed dosage by more than 

20 percent of the prescribed dosage and the difference between the administered 

dosage and prescribed dosage exceeds 30 microcuries. 

2. A therapeutic radiopharmaceutical dosage, other than sodium iodide I-125 or I-131: 

A. Involving the wrong individual, wrong radiopharmaceutical, or wrong route of 

administration; or 

B. When the administered dosage differs from the prescribed dosage by more than 20 

percent of the prescribed dosage. 

3. A radiation therapy radiation dose: 

A. Involving the wrong individual, wrong mode of treatment, or wrong treatment site; 

B. When the treatment consists of three or fewer fractions and the calculated total 

administered dose differs from the total prescribed dose by more than 10 percent of 

the total prescribed dose; 

C. When the calculated weekly administered dose is 30 percent greater than the weekly 

prescribed dose; or 



 

D. When the calculated total administered dose differs from the total prescribed dose by 

more than 20 percent of the total prescribed dose. 

4. A diagnostic radiopharmaceutical dosage, other than quantities greater than 30 

microcuries of sodium iodide I-131, both: 

A. Involving the wrong individual, wrong radiopharmaceutical, wrong route of 

administration, or when the administered dosage differs from the prescribed dosage; 

and  

B. When the dose to the individual exceeds 5 rems effective dose equivalent or 50 rems 

dose equivalent to any individual organ. 

 

All misadministrations must be immediately reported to HPS. 

Emergencies 

Medical Emergencies 

 

Notify immediately the attending physician and HPS if the patient has any medical 

emergencies.   Life saving procedures should be initiated immediately without concern for 

radiation exposure while attempting to take precautions against the spread of contamination.  

Direct contact with the patient‘s mouth should be avoided and all members of the emergency 

team must wear impermeable protective gloves.  Body fluids collected from the patient must 

be labeled ―Radioactive‖ and the receiving laboratory must be notified.  For emergencies that 

are not immediately life saving, the advice of HPS must be sought on methods of reducing 

radiation exposures.   

 

Aggravated/Uncooperative Patient 

 

Contact the patient's attending physician and HPS if patient‘s behavior results in having the 

nursing staff repeatedly attend and calm the patient or to keep him/her from leaving the room, 

resulting in unnecessary exposure to personnel and the general public. 

 

Spillage of Body Fluids 

 

Spillage of an iodine patient body fluid (vomitus, incontinence, excessive sweating) will 

result in contamination of the area.  If such contamination occurs while attending to the 

patient, the following steps must be followed: 

a. Keep calm and cover the spill with absorbent pads to contain the body fluid. 

b. For all personnel in the room, go to the door and take off your shoe cover.  Close the door 

after leaving the room and remain by the door. 

c. Call the nursing station for assistance.  If no one can hear, one person only should walk 

no further than is necessary to find someone to call HPS. 

d. Remove immediately any contaminated clothing and place it in a large plastic bag. 

e. Wash any contaminated skin with a mild soap and plenty of water; do not use a hard 

brush, or abrasive soap.   

f. Wait for the arrival of HPS personnel.  

8.4. Irradiation of Blood 

The irradiation of blood components must be performed in accordance with the ‗Quality 

Assurance‘ program and ‗Standard Operating Procedure For Irradiation of Blood 

Components‘ as provided in Appendix J. 

 



 

 

 

9. Use of Ionizing Radiation Sources – Non-Medical Applications 

All Radiation Producing Equipments must be licensed by the University Radiation Safety 

Committee.  Periodic safety inspections must be conducted.  See Chapter 4 for licensing 

procedures.  Radiation Producing Equipment used for research purposes and which will 

result in the exposure of human subjects to ionizing radiation must be checked as per the 

manufacturer recommendation and other relevant standards such as NCRP, FDA, …    

9.1. X-Ray Diffraction or Fluorescence Machines 

Radiation exposures from X-Ray diffraction or fluorescence machines can be extremely 

hazardous.  Dose rates in the primary beam can exceed 100,000 R/minute.  Any part of the 

body momentarily placed in the beam would receive enough radiation to cause serious 

radiation burns.  X-Ray diffraction machines must be operated in accordance with the 

following regulations. 

Operators of X-Ray Equipments 

No individual will be permitted to operate an X-Ray diffraction or fluorescence machine 

until such person has received an acceptable amount of training in radiation safety, 

demonstrated competence to use the machine and radiation survey instruments which will be 

employed, and received the approval of the person licensed to possess and use the machine. 

The operator of the X-Ray machine will be responsible for all operations associated with that 

equipment, including radiation safety.  In particular, he or she will keep radiation exposures 

as low as practical, practice safety precautions and procedures as they apply to each machine 

operated, and notify HPS of known or suspected abnormal radiation exposures. 

Operating Procedures 

Operating procedures must be in writing and readily available to the operator.  The operator 

should be in immediate attendance at all times when the machine is in operation.  When not 

in operation, the machine must be secured in such a way as to be inoperable to unauthorized 

persons. 

Only properly trained personnel are permitted to install, repair, or make other than routine 

modifications to the X-Ray generating apparatus and tube housing. 

Radiation exposures to individuals must be so controlled that the maximum permissible dose 

limits specified in Section 11.1 are not exceeded.  In particular, personnel must not expose 

any part of their bodies to the primary beam. 

Procedures and apparatus utilized in beam alignment should be designed to minimize 

radiation exposure to the operator.  Particular attention should be given to viewing devices to 

assure that lenses and other transparent components attenuate the radiation beam to minimal 

levels.  When alignment involves working near the open primary X-Ray beam, the beam 

current should be reduced in order to lower exposure rates.  If a fluorescent alignment tool is 

used, dimming the room light will permit a significant reduction in beam current.  The 

fluorescent alignment tool should be long enough to permit the operator‘s hand to be kept at 

a safe distance from the beam.  The operator should be familiar with the manufacturer‘s 

recommended alignment procedures, and copies of these should be available for reference. 

If, for any reason, it is necessary to alter safety devices, such as bypassing interlocks or 

removing shielding, such actions must be authorized in advance by the University Radiation 

Safety Officer, must be performed under the supervision of the licensed user, and must be 



 

terminated as soon as possible and safety devices reinstalled.  Any attempt to bypass or alter 

safety devices should only be undertaken as the very last opportunity to proceed with the 

research.  During the bypass period, a readily discernible sign bearing the words ―Safety 

Device Not Working‖ shall be placed on the radiation source housing. 

Personnel Monitoring 

An operator of X-Ray diffraction machines must wear a personnel monitoring device (a film 

badge or TLD monitor or finger ring) whenever he or she is operating or is near an operating 

machine, and if he/she meets the requirements of section 12.3.  The film badge or TLD 

monitor should be worn on the torso and the finger ring should be worn on the hand most 

likely to be exposed.  

Area Monitoring 

Users must monitor regularly as per NCRP for stray or scattered radiation in the immediate 

vicinity of the X-Ray machine with an appropriate detector.  Leakage radiation from the 

generator cabinet must be less than 0.25mR/hr at 5 cm.  All safety devices (interlocks, 

shields, shutters, cabinets, etc.) must also be checked.  In addition to routine surveys, a 

survey must be conducted after each repair or modification of the apparatus.  If any 

modification is made to the machine, HPS must be notified.  Radiation levels and results of 

safety device checks must be recorded in the Radiation Survey Log. 

Radiation protection surveys will also be conducted by HPS personnel biannually or upon 

request.  Surveys by HPS are supplemental to the required surveys performed by the users.  

Refer to section 12.9 for more details. 

High Voltage Hazards 

The high voltage power supply of X-Ray machines can be particularly hazardous.  Personnel 

must never tamper with high voltage equipment.  Only properly trained personnel are 

permitted to install, repair, or modify high voltage equipment. 

Safety Engineering 

The equipment should incorporate safety engineering features of a fail-safe design to prevent 

possible exposures.  For open beam configurations, a safety device to prevent entry of hands 

and other body parts into the primary beam, path is entered, must be provided.  Unused ports 

must be secured so that the shutters cannot be opened unless a collimator or coupling is 

connected.  Safety interlocks should be employed on tube head ports or shielding.  The 

coupling between the X-Ray and the collimator of the diffractometer, camera, or other 

accessory must prevent stray X-Rays from escaping the coupling.  Visual warning must be 

used to indicate the potential for radiation exposure on all devices of open beam 

configuration.  Easily visible flashing lights or equally conspicuous signals located near the 

tube housing that indicate when the X-Ray tube is on or off must be provided if the primary 

beam is controlled in this manner.  If the beam is controlled by shutters, a readily discernible 

indication of shutter status (open or closed) must be located near each port on the radiation 

source housing.  The warning devices should be of a fail-safe design and must be labeled so 

that their purpose is easily identified.  A red warning light with the notation ―X-RAY ON‖ or 

the equivalent, should be located on the control panel, and should light only when the X-Ray 

tube is activated. 

 



 

A sign or label bearing the words ―CAUTION – RADIATION, THIS EQUIPMENT 

PRODUCES X-RAYS WHEN ENERGIZED‖ or words having similar intent, must be 

placed near any switch which energizes an X-Ray tube.  A label bearing the radiation symbol 

and the words ―CAUTION – HIGH INTENSITY X-RAY BEAM‖ must be placed on or 

adjacent to each X-Ray tube housing.  It should be located so as to be clearly visible to any 

person who may be working near the primary radiation beam.  Each area or room containing 

analytical X-Ray equipment must be posted with a sign bearing the radiation symbol and the 

words ―CAUTION – X-RAY EQUIPMENT‖. 

All safety devices (interlocks, shields, shutters, warning lights, etc.) must be tested by the 

user periodically to ensure their proper operation.  Records of such tests must be written in 

the Radiation Survey Log. 

9.2. Other X-Ray Machines 

The regulations for analytical X-Ray machines apply in general to all other X-Ray machines 

used for non-medical purposes.  Contact HPS for further information. 

9.3. Other Radiation Machines 

Requirements and safety precautions for machines producing or using radiation other than X-

rays must be considered on a case by case basis.  Contact HPS for further information. 

 

 

10. Emergency Procedures 

In the event of an emergency involving ionizing radiation, HPS must be notified 

immediately.  If the emergency is life threatening (serious injuries, fire, explosions, gas leak, 

etc.) the Protection Office must be notified immediately at any time by dialing 2400.  The 

Protection Office will then call other emergency services (Emergency Response Team 

(ERT), Fire Department, ambulance, etc.) as needed.  After hours, HPS personnel may be 

contacted through the Protection Office by dialing 2400. 

10.1. Contamination of the Laboratory 

In the event of a spill or accidental release of radioactive materials, immediately notify all 

other personnel in the room or immediate area of the spill, and the location of the spill.  All 

personnel not involved in the spill must vacate the area, but should not walk through the spill 

while leaving and secure the area.  If the release is gaseous or airborne radioactive material, 

hold your breath, vacate the room, and secure the door immediately.  NOTIFY HPS 

IMMEDIATELY. 

Contaminated skin should be washed thoroughly with soap and water.  Refer to Section 10.2 

for procedures.  Emergency showers should be used if necessary.  For spills on clothing, 

carefully remove outer protective clothing at once and place in a plastic bag. 

Notify HPS as soon as possible so that HPS personnel may supervise decontamination of the 

area.  Be prepared to provide the University Radiation Safety Officer with the following 

information: 

 

a) Your name and the name of the person in charge of the laboratory; 

b) The location of the laboratory and the location of the spill within the laboratory; 

c) The radionuclide and the estimated activity involved in the spill, the volume of liquid 

involved, and the chemical form of the labeled compound. 

 



 

Each room where unsealed sources of radioactive materials are used must be posted with a 

written emergency procedure in Arabic and English for all workers to be able to consult in 

case of an emergency. 

If the spill or release is not gaseous or airborne radioactive material and is chemically stable, 

wear protective gloves and control the spread of contamination.   

For liquid spills: 

 

 Set the container straight and stop the spread of liquid by placing disposable absorbent 

materials around the perimeter. 

 Drop absorbent paper on the contained spill to absorb it.   

 DO NOT WIPE FROM SIDE TO SIDE.  You may spread contamination and increase 

hazard.   

 Once the spill is absorbed, place the contaminated absorbent in the dry radioactive waste.   

 If the absorbent is sopping wet, it must be dried on a tray in a fume hood before disposal.   

 Clean the area by misting with detergent solution and then blotting with paper towels to 

remove, not spread, the contamination.   

 When cleaning the area, work from the perimeter of the contamination zone towards the 

center.   

 Monitor with wipe smears for removable contamination and with a survey meter for fixed 

contamination.   

 Repeat the cleaning cycle until the area meets the contamination limits in section 5.4.3.   

 Be very careful not to walk in a contaminated area.  Contamination is easily spread by 

foot, which makes decontamination much more difficult. 

 Report the incident and complete the incident report form. 

Unless otherwise specified by HPS staff, the procedure above shall be carried out by the user. 
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10.2. Contamination of the Staff 

 Notify HPS immediately. 

 Thorough, gentle washing with soap and water is the best general method for 

decontamination of the hands and other parts of the body.  It is most important not to 

harm the integrity of the skin and make the problem worse.   

 If the exact nature of the contamination is known, it may be more effective to immerse 

the hands in a suitable reagent as soon as possible after contamination.  This should be 

followed by a thorough washing with a mild soap and warm water.  Wash gently and be 

careful not to harm the integrity of the skin.   

 Detergents and wetting agents may also be useful; however, the skin may become 

sensitive following repeated applications of detergents to the same area.  In all cases, 

avoid the use of organic solvents that may increase the probability of the radioactive 

materials being absorbed through the skin.   

10.3. Contaminated Wounds 

 When the skin is lacerated by broken glassware or other sharp objects contaminated with 

radioactive materials, immediately wash the wound area thoroughly with large volumes 

of cold water.   

 If bleeding is not too severe, allow bleeding to further cleanse the wound.   



 

 Notify HPS immediately and administer first-aid.   

 Students and staff may contact the Emergency Department at the Medical Center.   

10.4. Ingestion of Radioactive Materials 

Accidental ingestion or swallowing of radioactive materials should be treated by a physician.  

Notify HPS immediately.  Students and staff may contact the Emergency Department at the 

Medical Center. 

10.5. Inhalation of Radioactive Materials 

Accidental inhalation of gaseous or particulate radioactive materials should be treated by 

intentional coughing.  Deep breathing of clean, non-radioactive air may also enhance the 

normal elimination process.  Notify HPS immediately.  Students and staff may contact the 

Emergency Department at the Medical Center. 

10.6. High Radiation Exposure and Treatment 

In the event of an accident involving exposure to a high dose of radiation sufficient to 

produce radiation sickness symptoms, notify HPS immediately. Students and staff may 

contact the Emergency Department at the Medical Center. 

  

11. Radiation Exposure 

Permissible radiation exposures should be interpreted assuming that any radiation exposure, 

except for medical purposes, is undesirable.  There is a certain amount of natural background 

radiation present in our environment which is unavoidable.  The philosophy of radiation 

safety based on present knowledge and assumptions is to reduce all radiation exposure levels 

above background to a level ―As Low As Reasonably Achievable‖ (ALARA).  The 

maximum permissible exposures given below are to be used only as general guides.  It 

should not be considered that these are tolerable exposures, but rather represent the upper 

limits which should be reached only infrequently, if ever. 

11.1. Radiation Exposure Limits 

The limits for maximum permissible external & internal radiation exposures are: 

 

Area Affected Annual Dose (mSievert) Annual Dose (rem) 

Total Effective Dose 

Equivalent 

20 mSv averaged over 5 

years not to exceed 50 

mSv in any single year 

2 rem per year averaged 

over 5 years not to 

exceed 5 rem in any 

single year. 

Eye Dose Equivalent 150 15 

Shallow Dose Equivalent 

(Skin or any extremity) 
500 50 

Individual Organ or Tissue 500 50 

Dose to an embryo/fetus 

(during the pregnancy) 
5 0.5 

 

Internal and external exposure will be summed together to determine the Total Effective 

Dose Equivalent.  Any person likely to receive greater than 10% of the above limits should 



 

be monitored for exposure.  For the more restrictive dose limitations to an embryo/fetus to be 

in effect, the pregnant woman must voluntarily inform HPS in writing, of her pregnancy and 

the estimated date of conception. 

The permissible limits for persons under 18 years of age are 10% of the above limits.  The 

total effective dose equivalent to individual members of the public, from operations at the 

University, must not exceed 1 mSv (0.1 rem) per year. 

For comparison with occupational limits, the radiation exposure from natural background is 

approximately 120 mR per year in Beirut.  There are three primary sources for this natural 

exposure: 

 

 Cosmic radiation from space which varies depending on the thickness of the atmosphere 

providing shielding; In Beirut it is about 30 mR per year.   

 External terrestrial radiation arises from traces of natural uranium and thorium found in 

rocks and soils worldwide, and around Beirut it contributes about 60 to 70 mR/yr.   

 Internally deposited radionuclides such as 
40

K, a naturally occurring isotope of 

potassium, contributes about 20 mR/yr. 

 

11.2. Internal Contamination 

Internal contamination occurs as a result of radioactive materials ingested, inhaled, absorbed 

through the skin or wounds into the human body.  No individual may intentionally be 

exposed to concentrations of radioactive contaminants in air or water in excess of the limits 

specified by the University Radiation Safety Committee or limits equivalent to those 

specified by the U.S. Nuclear Regulatory Commission. 

 

1. Ingestion: Ingestion of radioisotopes may be prevented by not eating or drinking in areas 

where unsealed sources of radioactive materials are used. Pipetting by mouth suction is 

prohibited. 

2. Inhalation: Should the radioactive material used be gaseous or airborne, a fume hood, or a 

glove box or an appropriate respiratory protection device shall be used.  

3. Absorption: Absorption through the skin or through cuts or abrasions may be prevented 

by wearing protective gloves, and by immediately washing the skin whenever 

contamination is suspected.  Frequent changing of protective gloves is recommended. 

 

 

12. Health Physics Services 

In addition to the implementation of the radiation protection program, the Health Physics 

Services Unit of EHSRM, headed by the University Radiation Safety Officer, provides a 

number of services to faculty, staff, patients and students in an effort to maximize the 

usefulness of radioactive materials in research and instructional programs and in clinical use. 

12.1. Procurement of Radioactive Materials 

HPS is available to assist licensed users in procurement of radioactive materials as described 

in Section 5.1.  All receivings of radioactive materials, must take place through HPS. 

Prior to delivery, each RAM package is examined for any possible contamination, logged 

into HPS inventory system, and then delivered to the appropriate laboratory.  The concerned 

department/division will be notified if the contamination was in excess of 1,000 dpm per 100 

cm
2
.  Any package that is contaminated in excess of 10,000 dpm per 100 cm

2
 will not be 

delivered to the department/division. 



 

12.2. Transfers of Radioactive Materials 

HPS is responsible for all transfers of radioactive materials to and from the University, and to 

and from any department/division of the University as described in section 5.1.  Excluding 

certain packages that are specified by HPS, all incoming shipments of radioactive materials 

shall be received at HPS laboratory, leak tested, and delivered to the Purchasing Department.  

Anyone who needs to transfer radioactive materials from one building to another must notify 

HPS.   

12.3. Personnel Monitoring 

Film Badge, TLD Monitors or Finger Rings Service 

Film badges (worn for whole body exposure) and/or TLD or rings monitors are issued to all 

personnel using radioisotopes or radiation producing equipments, except those who work 

only with 
3
H, 

14
C, or 

35
S as the dosimeters are not sensitive to the low energy beta emissions 

from these isotopes.  Films or TLD monitors are changed on a monthly basis.  HPS personnel 

deliver new dosimeters to each department.  Each department must have one person who is 

responsible for the distribution and collection of dosimeters.  All personnel that are issued 

dosimeters must wear their dosimeter during working hours.  HPS sends dose summary 

reports to the head of each department on a monthly and annual basis.  Dosimeters should not 

be taken home where they may be lost or misplaced.  Any person expected to receive greater 

than 10% of the annual limits described in section 11.1 should be provided with a dosimeter.  

Complete radiation exposure records are available upon request.   

HPS  maintains a permanent record of all occupational exposures to radiation.  This includes 

obtaining an exposure history from all previous work places.  In addition, HPS shall annually 

notify each employee of his /her exposure. 
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Urine Bioassay Service 

Personnel working with tritium (
3
H) will be regularly requested to submit urine samples for 

analysis of potential internal contamination.  Urine samples are collected for analysis for 

internal 
3
H contamination using the following guides: 

 

Amount of 
3
H Activity Routinely   Urine Sample 

Used in Single Operations    Frequency  

 

Less than 370 MBq (10 mCi)     Not Required 

Greater than 370 MBq (10 mCi)    Once per Month 

Greater than 3,700 MBq (100 mCi)*    Once per Week 

 

If urine or other bioassays are required for other radioactive materials, they will be written as 

a condition of the individual license as the need arises.  Bioassay services for lower working 

levels, or for special experimental procedures, will be provided upon request. 



 

Thyroid Counts 

Personnel working with a liquid form of 
125

I solutions in excess of 37 MBq (1 mCi) must call 

HPS after each experiment and make an appointment for a thyroid count.  Before the 

research project with radioiodine begins, a baseline or background count of the thyroid 

should be obtained by HPS.  Special equipment is available to detect thyroid uptakes as low 

as 1 nanocurie.  Persons working with smaller amounts of 
125

I solutions should also be 

counted if internal contamination is suspected or possible. 

12.4. Contamination Surveys and Wipe Tests 

In addition to the required contamination surveys performed by the user, routine surveys for 

radioactive contamination will also be conducted by HPS.  The frequency of the surveys is 

typically once per month, depending on the nature of the procedure.  A report of higher-than-

background contamination levels will be sent to the lab supervisor.  Contamination is 

reported as disintegrations per minute per 100 square centimeters of area wiped.  

Decontamination requirements are given in the following guide: 

 

Level of Contamination    Action Required 

 

Less than 100 dpm/100 cm
2
   No action required 

Between 100 & 1,000 dpm/100 cm
2  

Clean-up of area recommended 

Greater than 1,000 dpm/100 cm
2
  Clean-up of area, re-survey 

 

It is impossible for HPS to follow-up on each experiment with a survey.  Therefore, users of 

radioactive materials are required to conduct and record surveys on their own.  Refer to 

Section 5.3 for further information. 

12.5. Freezer Surveys 

Routine surveys for 
3
H contamination of freezers are also conducted by HPS.  These surveys 

are performed on a semiannual basis.  Contamination is reported as disintegrations per 

minute per milliliter of frost melt or per wipe smear for frost-free refrigerators.  Refer to 

Appendix D for more details about the ―Tritium Decontamination of Freezers‖ procedure.  

12.6. Decontaminations 

HPS supervises decontamination of laboratories, equipment, and personnel.  Refer to Chapter 

10 for instructions to be followed in case of contamination.  DO NOT ATTEMPT 

DECONTAMINATION WITHOUT THE APPROVAL OF HPS.  Some contamination 

problems require special procedures and equipment. 

12.7. Leak Tests of Sealed Sources 

Except for the sealed sources used in the Radiation Oncology Department, HPS will perform 

all required sealed source leak tests.  Persons responsible for the sealed sources will be 

informed of test results.  Sealed sources in the Radiation Oncology Department shall be 

tested by the Medical Physicist of the Radiation Oncology department as required by 

NRC/Manufacturer.  These tests shall be supervised by HPS as and when needed. 



 

12.8. Survey Instrument Calibration 

HPS performs survey instrument calibrations annually, with the exception of those requiring 

unusual calibration by the manufacturer. All new ionizing radiation detectors acquired by 

various departments/divisions, must be registered with HPS. 

12.9. Radiation Producing Equipments Surveys, Non-Medical Application 

X-ray equipments are routinely, as per corresponding requirements, surveyed for scattered 

radiation and checked for proper operation.  A report of the survey is sent to the licensed 

user.  The user must notify HPS of any major modifications, so that a re-survey can be 

performed.  As described in section 9.1.4 the user is also required to conduct routine 

radiation surveys of their equipment. 

12.10. Radioactive Waste Disposal 

Radioactive waste will be routinely removed from the laboratories and transferred to HPS 

laboratory for disposal.  HPS provides properly labeled containers for solid radioactive 

waste, lined with plastic bags.  Labeled polyethylene bottles, in 1 and 6 gallon sizes, are 

provided for liquid radioactive waste.  The 6 gallon bottles are supplied in a yellow metal 

can, which serves as a secondary container.  Other radioactive waste containers can be 

provided upon request.  To obtain waste containers, or to request the disposal of radioactive 

waste, call HPS on extension 2360.  Refer to section 5.5 for additional information. 

12.11. Radioactive Materials Inventory 

HPS performs a quarterly inventory of all radioactive materials possessed by the University.  

The inventory is printed and distributed to all licensed users.  The purpose of the inventory is 

to check laboratory possessions against individual license limits.  It also serves the user by 

providing a list of materials available for use and their locations. 

Users of radioactive materials are required to record on the inventory list provided to them 

the extent to which their stock of materials has been consumed.  Inter-laboratory transfers of 

radioactive materials must be authorized in advance by HPS, and then recorded on the 

inventory list when the actual transfer occurs.  The inventory list will be updated on a 

quarterly basis and reprinted for the convenience of the user. 

12.12. Radiation Safety Education and Training 

HPS provides education and training to all AUB staff working with ionizing radiation. 

Several sessions are conducted annually and concentrate on the nature of ionizing radiation 

work of the attendees. 

The head of the department/division shall ensure that all staff who fall under his/her 

jurisdiction are certified by HPS to work with ionizing radiation, and are attending the yearly 

refresher sessions.  

The head of the department/division shall inform HPS about any new staff member who will 

start working with ionizing radiation, so that a training session for him/her will be scheduled. 

 

12.13. Radiation Safety Inspections 

HPS personnel inspect each department/division where sources of ionizing radiation are used 

for compliance with the University Radiation Safety Regulations on a monthly basis.  



 

A compliance checklist is filled and non-compliances reported to the principal authorized 

user and to the chairperson of the University Radiation Safety Committee. A follow up visit 

will then be scheduled. 

If during the follow up visit the same non-compliance was observed, the department head 

will be notified and the chairperson of the University Radiation Safety Committee will advise 

the principal authorized user of sanctions that may include suspension of ionizing radiation 

sources purchasing privileges, or outright suspension of the license, based on the URSC 

decision. 
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Appendix A 

 

Glossary of Radiation Units and Terms 

 

Absorbed Dose: The energy imparted to matter by ionizing radiation per unit mass of 

irradiated material at the place of interest.  The units of absorbed dose are the ―Gray‖ (one 

Gray (Gy) equals one joule per kilogram) and the ―rad‖ (one rad equals 100 ergs per gram). 

The Gray in the new SI unit while the rad is the old conventional unit. 1 Gy = 100 rad. 

 

Absorption: The process by which radiation imparts some or all of its energy to any material 

through which it passes.  Self-absorption occurs when the emitting material absorbs some or 

all of its own radiation. 

 

Activity: The number of nuclear transformations occurring in a given quantity of material per 

unit time.  (See Becquerel or Curie) 

 

Alpha Particle: A charged particle (two protons and two neutrons) emitted from the nucleus 

of an atom.  

 

Area Monitoring: Routine monitoring of the radiation level or contamination of a particular 

area, building, room, or equipment. 

 

Artificial Radioactivity: Man-made radioactivity produced by particle bombardment or 

electromagnetic radiation, as opposed to natural radioactivity. 

 

Attenuation: The process by which a beam of radiation is reduced in intensity when passing 

through some material.  It is the combination of absorption and scattering processes and leads 

to a decrease in flux density of the beam when projected through matter. 

 

Background Radiation: Radiation arising from radioactive material other than the one 

directly under consideration.  Background radiation due to cosmic rays and natural 

radioactivity is always present.  There may also be background radiation due to the presence 

of radioactive substances in other parts of the building, in the building material itself, etc.  

See Natural Radioactivity. 

 

Becquerel (Bq): A unit, in the International System of Units (SI), of measurement of 

radioactivity equal to one transformation per second. 

 

Beta Particle: Charged particle emitted from the nucleus of an atom with a mass and charge 

equal to that of the electron. 

 

Bioassay: The collection and analysis of human hair, tissue, nasal smears, urine or fecal 

samples to determine the amount of radioactive material that might have been ingested by the 

body. 

 

Bremsstrahlung: Secondary photon radiation produced by deceleration of charged particles 

passing through matter. 

 

Calibration: The check or correction of the accuracy of a measuring instrument to assure 

proper operational characteristics. 

 



 

Contamination, Radioactive: Deposition of radioactive material in any place where it is not 

desired,. 

 

Controlled Area: A defined area in which the occupational exposure of personnel to 

radiation is under the supervision of the Radiation Protection Supervisor.  Also called a 

restricted area. 

 

Cosmic Rays: High energy particulate and electromagnetic radiations which originate 

outside the earth‘s atmosphere. 

 

Count (Radiation Measurements): The external indication of a device designed to 

enumerate ionizing events.  It may refer to a single detected event or to the total number 

registered in a given period of time.  The term is often erroneously used to designate a 

disintegration, ionizing event, or voltage pulse. 

 

Curie (Ci): A unit of activity.  One curie equals 3.7 x 10
10 

nuclear transformations per 

second.   

 

Daughter: Synonym for decay product. 

 

Decay, Radioactive: Disintegration of the nucleus of an unstable nuclide by spontaneous 

emission of charged particles and/or photons. 

 

Decay Product: A nuclide resulting from the radioactive disintegration of a radionuclide 

formed either directly or as the result of successive transformations in a radioactive series.  A 

decay product may be either radioactive or stable. 

 

Decontamination: The removal of contaminating radioactive material from a structure, area, 

object, or person. 

 

Detector, Radiation: A material or device that is sensitive to radiation and can produce a 

response signal suitable for measurement or analysis. 

 

Disintegration, Nuclear: A spontaneous nuclear transformation (radioactivity) characterized 

by the emission of energy and/or mass from the nucleus.  When large numbers of nuclei are 

involved, the process is characterized by a definite half-life. 

 

Dose: A general form denoting the quantity of radiation or energy absorbed. 

 

Dose Equivalent: A quantity used in radiation protection. It expresses all types of radiations 

on a common scale for calculating the effective absorbed dose.  It is defined as the product of 

the absorbed dose and the quality factor.  The units of dose equivalent are the Sievert (Sv) 

and the rem (1 Sv = 100 rem). The Sv is the new SI unit while the rem is the conventional 

unit. 

 

Dose Rate: Absorbed dose delivered per unit time. 

 

Dosimeter: Instrument to detect and measure accumulated radiation exposure.  Film badges, 

TLD finger rings, and pocket ionization chambers are commonly used dosimeters. 

 



 

Electron: An elementary particle with a unit negative charge and a mass 1/1837 that of the 

proton.  Electrons surround the positively charged nucleus and determine the chemical 

properties of the atom. 

 

Exposure: A measure of the ionization in air by x or gamma radiation.  It is the sum of the 

electrical charges on all ions of one sign produced in air when all electrons liberated by 

photons in a volume element of air are completely stopped in air, divided by the mass of the 

air in the volume element.  One roentgen (R) = 2.58 x 10
04

 coulombs per kilogram.  In 

reference to biological exposures, Acute Exposure is that received in a short period of time 

and Chronic Exposure is that received over a long period of time. 

 

External Radiation: Radiation from a source outside the body – the radiation must penetrate 

the skin. 

 

Film Badge: A pack of photographic film wrapped in a light-tight cover, which is used to 

measure cumulative radiation exposures for personnel monitoring.  The badge may contain 

several films and filters to shield parts of the film from certain types of radioactivity.  A film 

badge provides no protection against radiation. 

 

Fission, Nuclear: A nuclear transformation characterized by the splitting of a nucleus into at 

least two other nuclei and the release of a relatively large amount of energy. 

 

Fusion, Nuclear: Act of coalescing two or more atomic nuclei. 

 

Gamma Radiation: Short wavelength electromagnetic radiation emitted from the nucleus. 

 

Geiger-Mueller Counter: Highly sensitive, gas filled radiation measuring device.  It 

operates at voltages sufficiently high to produce avalanche ionization. 

 

Genetic Effect of Radiation: Inheritable change, chiefly mutations, produced by the 

absorption of ionizing radiation. 

 

Gray (Gy): A unit, in the International System of Units (SI), of absorbed dose which is equal 

to one joule per kilogram.  1Gy = 100 RADS 

 

Half-Life, Biological: The time required for the body to eliminate one-half of an 

administered dosage of any substance by regular processes of elimination.   

 

Half-Life, Radioactive: Time required for a radioactive substance to lose 50% of its activity 

by decay.  Each radionuclide has a unique half-life. 

 

Half Value Layer: The thickness of a specified absorber which, when introduced into the 

path of a given beam of radiation, reduces the exposure rate by one-half. 

 

Interlock: A safety device, usually electrical and/or mechanical, to prevent activation of a 

control until a preliminary condition has been met, or prevent hazardous operations. 

 

Internal Radiation: Radiation from a source within the body (as a result of deposition of 

radionuclides in body tissue. 

 



 

Ion: Atomic particle, atom, or chemical radical bearing an electrical charge, either positive or 

negative. 

 

Ionization: The process by which a neutral atom or molecule acquires a positive or negative 

charge. 

 

Ionization Chamber: An instrument designed to measure a quantity of ionizing radiation in 

terms of the charge of electricity associated with ions produced within a defined volume. 

 

Ionizing Radiation: Any electromagnetic or particulate radiation capable of producing ions, 

directly or indirectly, in its passage through matter. 

 

Isotopes: Nuclides having the same number of protons in their nuclei, and hence the same 

atomic number, but differing in the number of neutrons, and therefore in the mass number.  

Almost identical chemical properties exist between isotopes of a particular element.  Some 

isotopes are radioactive while other isotopes are stable. 

 

Labeled Compound: A compound consisting, in part, of radioactively labeled molecules.  

By observations of radioactivity or isotopic composition, this compound or its fragments may 

be followed through physical, chemical, or biological processes. 

 

LMP:?? 

 

Moderator: Material used to moderate or slow down neutrons from the high energies at 

which they are released. 

 

Monitoring: Periodic or continuous determination of the amount of ionizing radiation or 

radioactive contamination present in an occupied region. 

 

Natural Radioactivity: The property of radioactivity exhibited by more than 50 naturally 

occurring radionuclides.  For comparison, the radiation exposure from natural background is 

approximately 220 mR per year in Colorado.  This is about double the natural exposure at a 

typical sea level location, such as Beirut.  There are three primary sources for this natural 

exposure.  Cosmic radiation from space varies depending on the thickness of the atmosphere 

providing shielding, and around Denver it contributes about 60 mR per year.  External 

terrestrial radiation arises from traces of natural uranium and thorium found in rock and soils 

worldwide, and around Denver it contributes about 140 mR/yr.  Internally deposited 

radionuclides such as 
40

K, a naturally occurring isotope present in all potassium, contributes 

about 20 mR/yr. 

Neutron: An uncharged elementary particle with a mass slightly greater than that of the 

proton, and found in the nucleus of every atom heavier than hydrogen. 

 

Nuclide: A species of atom characterized by the constitution of its nucleus.  The nuclear 

constitution is specified by the number of protons (Z), number of neutrons (N), and energy 

content; or alternatively, by the atomic number (Z), mass number (A = N + Z), and atomic 

mass. 

 

Personnel Monitoring: Monitoring any part of an individual, the breath, or excretions, or 

any part of the clothing. 

 



 

Plated Source: A source of radioactive material plated permanently onto a sturdy backing to 

prevent dispersal.  Similar to a Sealed Source, but plated instead of encapsulated to allow 

emission of less penetrating emissions such as alpha or beta particles. 

 

Proportional Counter: Gas-filled radiation detection device; the pulse produced is 

proportional to the number of ions formed in the gas by the primary ionizing particle. 

 

Proton: Elementary nuclear particle with a positive electrical charge equal numerically to the 

charge of the electron and a mass of 1.007277 mass units. 

 

Quality Factor (QF): The linear-energy-transfer dependent factor by which absorbed doses 

are multiplied to obtain (for radiation protection purposes) a quantity that expresses – on a 

common scale for all ionizing radiations – the effectiveness of the absorbed dose. 

 

Rad: A unit of absorbed dose of radiation of 100 ergs of energy per gram of absorbing 

material.  1 Rad = 0.01 Gy 

 

Radiation: The emission and propagation of energy (or the energy propagated) through 

space or through a material medium in the form of waves. 

 

Radiation Producing Machines: Machines that can emit ionizing or non-ionizing radiation.  

This includes but is not limited to; linear accelerators, Cobalt teletherapy machines, 

fluoroscopic machines, etc.  

 

Radioactivity: The property of certain nuclides of spontaneously emitting particles or 

gamma radiation or emitting x radiation following orbital electron capture or of undergoing 

spontaneous fission. 

 

Radiosensitivity: Relative susceptibility of cells, tissues, organs, organisms, or any living 

substance to the injurious action of radiation. 

 

Radon Gas: A naturally occurring decay product of natural uranium and thorium in soils and 

rock worldwide. 

 

Rem: A special unit of dose equivalent numerically equal to the absorbed dose in rads 

multiplied by the Quality Factor.  1 Rem = 0.01 Sv. 

 

Roentgen (R): Unit of exposure defined as 2.58 x 10
-04

 coulombs per kilogram. 

 

Scintillation Counter: The combination of phosphor, photomultiplier tube, and associated 

circuits for counting light emissions produced in the phosphors by radiation. 

 

Sealed Source: A radioactive source sealed in an impervious container which has sufficient 

mechanical strength to prevent contact with and dispersion of the radioactive material under 

the conditions of use and wear for which it was designed. 

 

Sievert (Sv): A unit, in the International System of Units (SI), of dose equivalent which is 

equal to one joule per kilogram.  1 Sv = 100 Rads. 

 

Shield: A body of material used to prevent or reduce the passage of particles or radiation.  A 

shield may be designated according to what it is intended to absorb (as a gamma shield or 



 

neutron shield), or according to the kind of protection it is intended to give (as a background, 

biological, or thermal shield). 

 

Sickness, Radiation: The syndrome characterized by nausea, vomiting, diarrhea, and psychic 

depression, following exposure to intense acute doses of ionizing radiation, particularly to the 

abdominal region. 

 

Specific Activity: Total activity of a given nuclide per gram of a compound, element, or 

radioactive nuclide. 

 

Survey, Radiological: Evaluation of the radiation hazards incident to the production, use, or 

existence of radioactive materials or other sources of radiation under specific conditions.  

Such evaluation customarily includes a physical survey of the disposition of materials and 

equipment, measurements or estimates of the levels or radiation that may be involved, and 

sufficient knowledge of processes using or affecting these materials to predict hazards 

resulting from expected or possible changes in materials or equipment. 

 

Thermoluminescent Dosimeter (TLD): A class of inorganic crystals which stores radiation 

energy through a process involving trapped electrons or holes.  The stored energy can later be 

released as light through a heating process, the amount of light corresponding to the original 

absorbed radiation.  Commonly used in personnel dosimeters such as finger rings, etc. 

 

Waste, Radioactive: Solid, liquid, and gaseous materials from nuclear operations that are 

radioactive or become radioactive and for which there is no further use. 

 

Wipe Smear: A sample made for the purpose of determining the presence of removable 

radioactive contamination on a surface.  It is done by wiping, with slight pressure, a piece of 

soft filter paper over a representative type of surface area. 

 

X-rays: Penetrating electromagnetic radiations emitted from the extra-nuclear part of the 

atom whose wavelengths are shorter than visible light. 
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Appendix B 

 

Summary of Radiation Health Risks 

 

Exposure to radiation may be classified according to the quantity of exposure per unit time.  

Acute exposure is characterized by relatively high exposure of short duration, and may result 

in radiation sickness (symptoms: nausea, vomiting, diarrhea, hair loss, bruising, and psychic 

depression).  Chronic exposure arises from relatively low exposures over months or years.  A 

principal difference between a large acute exposure and low chronic exposure is that chronic 

exposure allows the body time to repair biological damage. 

 

Much of the data on acute exposure has been obtained from nuclear weapons survivors from 

Hiroshima and Nagasaki.  The expected biological effects of acute whole-body doses for 

healthy adults are briefly summarized as follows: 

 

10 to 100 rads & 

0.1Gy to 1 Gy 

 

No obvious effect, except possible minor blood changes. 

100 to 250 rads & 

1 Gy to 2.5 Gy 

 

Vomiting after 4 hours, lasting for several hours, fatigue. 

250 to 400 rads & 

2.5 Gy to 4 Gy 

 

Vomiting within 1 hour, lasting for a day.  Moderate lethargy. Skin 

reddening in a week and hair loss in 2 weeks.  Death likely for 

20% of exposed group.  Survivors convalescent for several months. 

 

400 to 600 rads & 

4 Gy to 6 Gy 

 

Vomiting within 1 hour, lasting for a day, fever, skin reddening, 

and loss of hair.  Severe lethargy.  Bruising at 3 weeks.  Death 

likely for most of exposed group within a month. 

 

600 to 1,000 rads & 

6 Gy to 10 Gy 

 

Vomiting within 1 hour.  Explosive diarrhea.  Skin reddening. 

Fever.  Death likely within a week. 

 

> 1,000 rads 

> 10 Gy 

 

Severe radiation sickness, incapacitated almost immediately. Death 

within a few days at most. 

 

The severe biological effects from large acute doses of radiation are unlikely to be 

encountered at the University due to the small amounts of radiation typically used.  Of greater 

interest to the researcher would probably be any risks associated with chronic exposure to 

low levels of radiation. 

 

Chronic exposures will typically be less than the 20 mSv (2 rem) annual limit (refer to Unit 

11) of the Nuclear Regulatory Commission (NRC).  For most University researchers, a dose 

equivalent of 1 mSv (0.1 rem) might be acquired during a year of work.  At this time, there 

have been no studies which have been able to determine the effects of human exposures this 

low with reasonable certainty.  This is not due to lack of interest, in fact, radiation is probably 

the most studied of all toxic agents.  Because the effects of low doses are small and difficult 

to distinguish from the effects of all other harmful agents in our lives, a scientific study 

requires data from large groups of exposed and un-exposed people.  The committee that 

studies the Biological Effects of Ionizing Radiation (BEIR) has estimated that a statistically 



 

significant study of the effects of a 1 mSv (100 mrem) dose equivalent would require 

1,000,000,000 people. 

 

The populations of the exposed groups and the control groups of the bomb survivors were 

large enough that the risks of radiation doses as low as 10 rads or 0.1 Gy per person can be 

predicted for sizable populations with relative certainty.  Below 10 rads exposure there is 

very little human data and radiation effects at lower levels must either be projected downward 

from human data or predicted from studies with animals.  Both extrapolation and the 

application of animal data to humans introduce uncertainty into the predicted effects. 

 

To extrapolate downward several orders of magnitude one must make assumptions about 

fitting a line to the data.  For radiation protection it is conservatively assumed the dose 

response curve is linear in shape and that any radiation exposure, no matter how small, 

presents some risk.  This assumption, although seemingly common sense, has not been 

proven by scientific studies and may not be correct.  It is common for many substances to be 

toxic at high levels, but to exhibit a low level threshold below which they are harmless or 

even beneficial to life, i.e., salt, some vitamins, trace elements, water, etc..  For this and 

several other reasons the scientific community considers the linear, non-threshold 

assumptions for extrapolation of data to be conservative for the purpose of radiation 

protection. 

 

The end product of studies of several bodies of data from human and animal research using 

conservative extrapolation to lower doses can be expressed in terms of genetic risk and 

carcinogenic risk.  10 mSv (1 rem) per person before conception is expected to produce 5-75 

additional genetic disorders per 1 million live births for the first generation.  This is small in 

relationship to the usual incidence of serious genetic disorder of about 10% of live-born off-

spring (90,000 per 1 million live-births).  The risk estimates for cancer are only slightly 

larger.  For 10 mSv (1 rem) per person per lifetime, it is estimated that about 100 additional 

fatal cancers may occur in a population of 1 million.  This is small in relationship to the usual 

incidence of approximately 160,000 fatal cancers per 1 million people. 

 

According to accident reports and other data for various occupations, the risk for radiation 

workers is generally less than that for practically any other occupation.  This is based on an 

average annual dose of 6.5 mSv/year (0.65 rem/year) for 30 years.  Since the average annual 

dose at the University is less than 1 mSv/year (0.1 rem/year), the risk from radiation exposure 

should be even lower.  This does not mean that safety precautions should be ignored.  

Instead, precautions should be followed to keep exposures As Low As Reasonably 

Achievable (ALARA) in order to minimize any additional risk, just as one would for any 

other type of risk.  The worker, after all, has the first line responsibility of protecting himself 

from radiation hazards. 
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Appendix C 

 

Required List of Supplies to be Present in the Laboratory 

 

The following supplies and equipment shall be ordered and shall be available for safe 

handling of radioisotopes: 

 

 Absorbent paper – tray lining, bench top covering, fume hood lining 

 Decontamination soap 

 Disposable pipettes, syringes, and test tubes 

 Forceps – various sizes 

 Gloves – disposable polyethylene and latex (small, medium and large sizes) 

 Lab coats – various sizes 

 Pipette fillers and safety bulbs 

 Safety glasses and goggles 

 Tongs (crucible) – at Chem. Stockroom ONLY 

 Warning Tape – ―Caution – Radioactive Materials‖ 

 Warning Tape – ―Radioactive‖ 

 

Some additional supplies shall be stocked in limited quantities by HPS and are listed below: 

 

 Counter cover – ribbed plastic sheet 

 Shoe covers – vinyl, disposable 

 Survey smears – numbered paper disc for room surveys 

 Trays – plastic 

 Warning labels – for posting the use of Radioactive Materials 

 Lead shielding 

 

For additional information, including vendors of radiation detectors, plastic shielding, etc., 

call extension 2360. 
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Appendix D 

 

Tritium Contamination of Freezers 

 

The accumulation of tritiated water (HTO) in the frost of freezers in which tritiated 

compounds are stored has been a problem of much concern to both the Health Physics 

Laboratory and to the researchers who use these compounds.  In order to answer the most 

common questions concerning this problem, the following points should be noted: 

 

1) Radioactive HTO exchanges with the stable hydrogen in water, or oxidizes to tritiated 

water vapor almost immediately upon escape from decomposing labeled compounds.  

Contamination accumulates in frosted freezers up to a concentration roughly proportional 

to the total activity stored in the freezer. 

 

2) Confinement of HTO is extremely difficult.  The only adequate container is a sealed glass 

ampoule.  HTO will readily escape from other containers, such as screw-cap vials, multi-

dose vials, and corked or para-film sealed vials. 

 

3) The accumulation rate depends upon the type of containers used for storage, and the 

frequency with which they are opened.  In an active lab that uses a moderate amount of 

HTO and stores samples in para-film sealed vials, contamination of the freezer frost can 

equilibrate in about a month.  Due to tritium‘s long half-life (12.3 yrs) contamination may 

be present long after the labeled compounds are removed. 

 

4) Containers stored in a frosted freezer will also develop frost on their exterior surfaces.  

They should be handled with disposable gloves, defrosted, and decontaminated before 

use.  Frost on containers can often lead to cross contamination of solutions and 

contamination of lab surfaces. 

 

5) For those research labs with frost-free freezers, precautions should still be observed.  

While HTO will not accumulate to the levels possible in a frosted freezer, there can be a 

film of frost buildup on the freezer walls.  This film should be treated as would frost in a 

frosted freezer.  Wipe smears of the freezer surfaces, especially around the vents should 

be taken every six months to insure a contamination free environment. 

 

6) In response to questions concerning what actions should be taken for various levels of 

contamination, the following recommendations have been made: 

A. 0-1,000 dpm/ml – Defrosting or cleaning is probably not needed, but it is wise to 

note the presence of contamination, and the possibility that the contamination 

could become more severe. 

B. 1,000 – 10,000 dpm/ml – Defrosting, or cleaning in the case of frost free freezers, 

is recommended.  If only small quantities (a few millicuries) of HTO are being 

stored, it will be possible to reduce the level to less than 1,000 dpm/ml.  If large 

quantities are in use, this may be the best that can be achieved.  If requested, HPS 

will follow up your defrosting and decontamination procedures with a re-survey 

of the contaminated freezer. 

C. 10,000 – 100,000 dpm/ml – Defrosting and decontamination is required.  If there 

are specific items of high activity or long-term storage, they should be put in 

desiccators.  HPS will follow up your defrosting and decontamination procedures 

with a re-survey of the contaminated freezer. 



 

D. 100,000 dpm/ml or greater – There has probably been a spill in the freezer.  Call 

HPS.  Defrost and decontaminate.  Attempt to locate the source of the 

contamination. 

 

7) When defrosting a freezer, the frost melt must be handled as liquid radioactive waste.  A 

heavily frosted freezer could contain several millicuries of HTO in the frost.  The 

recommended procedure is as follows: 

A. Open the door and switch to DEFROST. 

B. When chunks of ice begin to loosen, put on disposable gloves and remove the 

larger pieces of ice.  Change gloves frequently. 

C. Place the ice in large beakers and let thaw in an adequately ventilated fume hood.  

Absorbent paper with a waterproof backing should be used to cover the bottom of 

the hood. 

D. Blot up frost melt with disposable paper towels and place the towels in the hood to 

dry. 

E. Place liquid frost melt in liquid radioactive waste containers.  Place the dry paper 

towels in solid radioactive waste containers. 

F. After all ice and residual liquid is removed, wash down the interior surfaces with a 

decontamination solution and disposable paper towels.  Rinse and dry.  Dispose of 

paper towels as in D and E above. 

 

8) While it is recognized that an active user of tritiated compounds cannot expect a 

contamination-free freezer, there are some measures which can be taken to reduce the 

hazard to a minimum. 

A. Don‘t store large amounts of tritium that you don‘t need.  In this regard, it is 

worthwhile to note that the stability of tritiated compounds varies widely.  Many 

lose a significant fraction of their radioactivity over a period of months through 

exchange and decomposition.  Compounds a year more old often are useless for 

research, but contribute to contamination hazards. 

B. Properly store the tritium you do need.  For large quantities of tritiated 

compounds (1850 MBq (50 mCi) or more) or for HTO that is used infrequently, 

storage in a desiccator is recommended.  The desiccator should be defrosted 

frequently.  The desiccant should be discarded in the solid radioactive waste, and 

replaced.  If the desiccator is not sealed well after each opening, it will be 

ineffective in controlling contamination.  For long-term storage of relatively 

stable tritiated compounds, such as tritiated water, sealed glass ampoules are 

recommended. 

C. Check frost contamination levels frequently.  If there is reason to believe that a 

hazard exists, or if you are just curious about it, survey it.  A quick check requires 

only a milliliter of frost melt, a counting solution suitable for aqueous samples, 

and access to a liquid scintillation counter. 

 

9) All refrigerators and freezers should be checked for residual contamination before 

being released for service or disposal.  Call HPS at x2360 for a survey.  

1 becquerel (Bq) = 2.703 x 10-11 curies 

1 becquerel (Bq) = 2.703 x 10
-8

 millicuries 
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Appendix E 

 

Conversion Factors 

 

1 becquerel (Bq) = 2.703 x 10
-5

 microcuries 

1 becquerel (Bq) = 2.703 x 10
-2

 nanocuries 

1 becquerel (Bq) = 2.703 x 10
+1

 picocuries 

1 becquerel (Bq) = 1 disintegration per second (dps) 

1 curie (Ci) = 3.7 x 10
10 

dps = 2.22 x 10
12 

dis/min. (dpm) 

1 millicurie (mCi) = 3.7 x 10
7
 dps = 2.22 x 10

9
 dis/min. (dpm) 

1 microcurie (µCi) = 3.7 x 10
4
 dps = 2.22 x 10

6
 dis/min. (dpm) 

1 nanocurie (pCi) = 3.7 x 10
1
 dps = 2.22 x 10

3
 dis/min. (dpm) 

1 picocurie (pCi) = 3.7 x 10
-2

 dps = 2.22 dis/min. (dpm) 

1 pCi/liter = 37 Bq/m
3
 

1 Bq/m
3
 = 2.7 x 10

-11
 µCi/cm

3
 

1 µCi/cm
3
 = 1 µCi/ml = 2.22 x 10

12
 dpm/ m

3
 = 2.22 x 10

6
 dpm/ml 

1 roentgen (R) = 2.58 x 10
-4

 coulomb/kg 

1 rad = 0.01 joule/kg 

1 rad = 0.01 gray (Gy) = 10 mGy 

1 mrad = 0.01 mGy = 10 µGy 

1 gray (Gy) = 1 J/kg = 100 rad 

1 mGy = 0.1 rad = 100 mrad 

1 rem = 0.01 sievert (Sv) = 10 mSv 

1 mrem = 0.01 mSv = 10 µSv 

1 sievert (Sv) = 100 rem 

1 mSv = 0.1 rem = 100 mrem 
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Appendix F 

 

Low-Level Radioactive Waste Disposal 

 

Low-Level Radioactive Waste Disposal: 

The disposal of low-level radioactive waste is regulated by the University Radiation Safety 

Committee.  Ensuring compliance with these regulations is one of HPS duties.  Low-level 

radioactive waste can be separated into three broad classes; liquid, solid, and scintillation 

vials.  There are a number of distinct sub-classes of these waste types that will be discussed 

below. 

 

HPS will supply all of the containers necessary for proper disposal of radioactive waste 

materials.  If you are just beginning work with radioactive materials, or your protocols are 

changing, please contact HPS for proper waste containers. 

 

A. Liquid Waste: 

 

HPS can supply containers to match the volume of liquid waste you expect to generate.  Any 

liquids which are suspected of containing radioactive materials should be included in these 

containers.  This would include the first wash of ―hot‖ lab ware.  HPS has a strict policy that 

no radioactive liquids may be poured down the drain. 

 

To ensure compliance with the regulation we ask each lab to supply us with a list of all the 

chemicals that comprise their liquid radioactive waste.  If you are just beginning work at 

AUB please supply a list of these chemicals to HPS.  If you are currently working with 

radioactive materials please check your records for a copy of this list, check it for accuracy 

and forward a copy to HPL.  If anything has changed, please update your list and forward a 

copy to HPS. 

 

It is imperative that no restricted chemicals are placed into the liquid waste containers.  

The following is a very abbreviated list of some restricted wastes: 

 

Methanol – Toluene – Formaldehyde – Acetone – Ethylether – Xylene – Isobutanol – 

Trichloroethylene – Metals (cadmium, lead, silver, chormium, etc.) 

 

If you determine that any of these chemicals are essential to your experiments, we will work 

with you to locate acceptable substitutes or ensure proper disposal of your waste. 

 

As a specific example, many labs were using Methanol in staining procedures.  We have 

discovered that Ethanol or Isopropanol (both non-restricted wastes) are acceptable substitutes 

for methanol in these procedures. 

 

Some frequent problems with liquid waste include: a) Overfilled containers, b) Liquid spilled 

into the outer container (trash can), c) Foreign materials, such as pipettes, syringes, etc. in 

containers. 

 

 

 

 



 

B. Solid Waste: 

 

This would include paper, plastic, and glass.  HPS can supply a variety of containers for the 

disposal of solid waste, again depending on the volume of waste your lab will generate.  

Containers range in size from 20 gallon trash cans to five gallon buckets, to quart size, 

shielded bench-top containers. 

 

As a general rule items that should not be placed into the solid waste containers include: 

sharps, lead pigs, excessive amounts of liquid, i.e. containers holding more than 10 ml of 

liquid, or large numbers of smaller liquid containers, scintillation vials, animals, blood.  For 

example, centrifuge tubes holding more than 10ml of liquid must be emptied into the 

appropriate carboy and then placed into the solid waste. 

 

For economic reasons, HPS will ask many labs to separate particular isotopes into distinct, 

clearly marked, containers.  An example would be the separation of 
32

P contaminated 

materials from solid waste contaminated with any other isotope or combination of isotopes.  

This waste is held for decay and subsequently disposed at a cost significantly below the low-

level radioactive waste disposal rate.  We shall provide containers, specially marked, for this 

purpose.  Their size varies depending on the volume of waste generated by the lab.  No other 

isotopes may be included within those containers marked for 
32

P only.  Containers for 

―mixed‖ isotope disposal are so marked on the waste disposal tag. 

 

Some solid materials contain significantly larger amounts of activity than what is generated 

in a ―normal‖ experiment.  HPS may provide shielded waste containers for this highly active 

waste.  For example, if you are working with amounts in excess of 185 MBq (5.0 mCi) of 
32

P 

per experiment, and most of this activity will end up in the waste, please use shielded 

containers, for your safety and ours. 

 

The following items are often mistakenly placed into solid waste containers.  HPS has 

provided separate containers for the disposal of these types of waste. 

 

Sharps: Any item that could cause an injury to AUB personnel should be disposed of 

properly.  These items include, but are not limited to: razor blades, scalpels, syringe needles, 

and pasteur pipettes.  HPS will supply small color marked containers designed specifically 

for the proper disposal of sharps.  All of the above mentioned items, when they are 

contaminated by radioactive materials, should be placed into these containers.  Sharps that 

are not contaminated by radioactive materials should be placed in an appropriate container 

for disposal.  Keeping in mind that the current procedure for solid waste disposal places HPS 

personnel in close contact with your waste, it is especially important to dispose of sharps in 

the proper container. 

 

C. Scintillation Vials: 

 

HPS will supply containers for scintillation vials.  All vials used for scintillation counting, 

regardless of size, should be placed in these containers.  No other materials may be placed in 

these containers.  Remember to use only biodegradable non toxic scintillation cocktails. 

 

HPS has asked the labs to separate vials containing 
3
H & or 

14
C from those vials containing 

any other isotopes.  The vial containers are clearly marked for this purpose.  This separation 

allows the University to dispose of these vials at considerably reduced costs.  Since 
3
H and 



 

14
C are considered to be of low toxicity to humans and since they do not present a significant 

external radiation hazard, waste disposal of these segregated isotopes will be less costly to the 

University. 

 

For example; if your experiment involves a dual labeled sample of 
32

P + 
35

S these vials 

should be placed in the mixed vial container.  If your experiment involves triple labeled 

samples of 
3
H + 

32
P + 

125
I, these vials should be placed in the mixed vial container.  However, 

if your experiments involve 
3
H or 

14
C, separately or in combination, these vials should be 

placed in the vial container so marked. 

 

If you have any questions about these procedures please feel free to contact HPS at ext. 2360.  

Thank you for your time and assistance. 
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Appendix G 

 

Notes to New Licensees 

 

LICENSING – An application for a license must be submitted to HPS and approved by the 

University Radiation Safety Committee before radioactive material may be ordered and work 

begins.  This also applies to the use of radiation machines.  In some cases, a request 

concerning a license may require amending the University‘s license with the University 

Radiation Safety Committee.  This amendment process usually takes about three months. 

 

RADIATION SAFETY ORIENTATION – All radiation users must attend the radiation 

safety orientation and/or achieve a passing score on the radiation safety quiz.  Sessions are 

offered a few times each year. 

 

ORDERING RADIOACTIVE MATERIALS (RAM) – The request for a Purchase Order 

(PO) or Standing Purchase Order (SPO) must be approved and signed by HPS before it is 

sent to Purchasing Department.  All material must be shipped directly to HPS.  HPS will 

enter the new item into inventory, test for leakage, and deliver the package to the requesting 

laboratory. 

 

LAB WORK AREA – HPS recommends that work with RAM be confined to a designated 

area of the lab and marked accordingly.  If a sink is to be used for washing contaminated 

glassware, it should be labeled with a ―Caution Radioactive Material‖ sign.  Workbench liner 

paper, disposable gloves, trays, eye protection, lab coats, work shields, radiation detectors, 

etc. shall be used.  All RAM material (vials, test tubes, etc.) must be labeled ―radioactive‖ 

with the radionuclide and activity included. 

 

SIGNS AND LABELS – HPS will provide signs and labels for posting the lab and storage 

area (probably the refrigerator).  These signs and labels are required by University Radiation 

Safety Committee Regulations and shall not be removed or obscured. 

 

MONITORING AND RECORDING – All radiation users must monitor their work area 

and record the results in the Survey Log provided by HPS.  This log must be available for 

review at all times.  All spills of radioactive material should be reported to HPS.  If 

necessary, HPS will supervise decontamination.  HPS also performs monthly surveys, but 

this does not in any way relieve users from their monitoring requirements.  For sealed source 

or radiation machine users, external radiation must be checked with a suitable radiation 

detection instrument. 

 

STORAGE AND INVENTORY – RAM should be stored in one place in the lab.  This will 

usually be a refrigerator/freezer for most biochemical work.  An inventory sheet will be 

posted and should be updated periodically as substantial amounts of the RAM stock are 

depleted.  If H-3 is stored, it will tend to contaminate the moisture or frost.  HPS will check 

for contamination each 6 months.  If levels exceed 10,000 dpm/ml, the appliance must be 

defrosted and decontaminated (see appendix D of the Radiation Protection Handbook). 

 

RADIATION DETECTION METERS – All labs using radionuclides with detectable 

energies (
32

P, 
35

S, 
125

I, 
33

P, etc.) and in sufficient quantities should purchase their own survey 

meter.  HPS will calibrate the survey meter annually.  Repair of these instruments can be 

accomplished at the Biomedical Engineering electronics shop. 

 



 

DOSIMETERS – Each individual expected to receive in excess of 10% of the maximum 

permissible dose limit will be provided with a dosimeter.  Film badges or TLD dosimeters are 

available for monitoring whole body exposure.  These are personal monitors and should not 

be shared with anyone else.  Contact HPS for an application. 

 

SEALED SOURCES – Sealed sources of appropriate activity will be checked by HPS for 

leakage at 6 month intervals.  Gas chromatographs contain sealed sources, if your lab owns a 

GC or intend to purchase one, please contact HPS prior to use of this instrument. 

 

TRANSFER OF RAM OR RADIATION PRODUCING MACHINES – All transfers of 

RAM, whether across the University or across the country, must be made through HPS.  

Notification must be given at least 2 weeks in advance so that licensing and regulations may 

be considered. 

 

RADIOACTIVE WASTE – Waste must conform to University Radiation Safety Committee 

regulations.  HPS will provide containers for waste disposal.  Waste must be segregated 

according to the following: 

 

1. DRY SOLIDS – paper, plastic, glass (no hypo needles or capillary tubes) 

2. 32
P DRY SOLIDS – If your experiments involve this single isotope, we ask that you 

separate solid materials solely contaminated with 
32

P into the containers marked for 

such material. 

3. AQUEOUS LIQUIDS – primary and secondary rinses.  A complete and exhaustive 

list of all the chemical components of your liquid waste must be supplied to HPS 

before any waste will be picked up at your lab. 

4. SCINTILLATION VIALS – Vials containing 
3
H and 

14
C are to be kept separate form 

vials containing all other radionuclides.  Vials should be tightly capped. 

5. BIOLOGICALLY HAZARDOUS MATERIALS (contaminated with radioactive 

materials) – These materials must be rendered non-hazardous or inert prior to 

inclusion in radioactive waste.  Some indication must be visible, incubator tape, etc. 

6. SHARPS – Razor blades, syringes, scalpel blades, pasteur pipettes, etc. must be 

placed in the containers specially provided for these materials. 

7. Non-AQUEOUS LIQUIDS – Please contact HPS if it is absolutely necessary for your 

lab to produce these types of liquids.  Separate containers will be provided for these 

materials. 

 

Call 2360 a day in advance to request a pickup.  Pickups are made on call basis.  Please allow 

two weeks before a pick can be affected.  
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Appendix H 

 

Survey Criteria and Procedure 

 

A. SURVEY CRITERIA/PROCEDURES 

a. Frequency/Result of Surveys 

    

Laboratory surveys of all potentially contaminated surfaces should be performed by the user 

at the end of each workday or after each procedure, whichever is more frequent.  Such 

surveys are REQUIRED monthly and after the use of open containers of significant quantities 

of radioactive materials.  For some common radionuclides, significant quantities mean: 

 

                   Greater than 185 MBq (5 mCi) for 
3
H, 

14
C, 

35
S, 

51
Cr, 

99
Tc 

                   Greater than 18.5 MBq (0.5 mCi) for 
22

Na, 
28

Mg, 
32

P, 
36

Cl, 
45

Ca, 
86

Rb, 
125

I, 
131

I 

 

These values are for a single experiment or a series of experiment that add up to the specified 

values.  Results of mandatory laboratory surveys must be recorded on a radioisotope facility 

survey form and kept for a period of 3 years.  These results should be kept in a loose-leaf 

binder in a central area so that they will be available for inspection.  Survey forms for specific 

laboratories may be obtained from HPS.  

b. Locations to Be Surveyed 

 

All areas where radioisotopes are used, stored or disposed and the floors adjacent to those 

areas must be monitored.  Special attention must be given to areas that have high potential for 

contamination, such as: work benches, fume hoods, pipettes, syringes, centrifuges, door 

handles, refrigerators/freezers handles, drawers handles, chair edges, telephones, sink faucets, 

soap/towel dispensers, equipment handles and keyboards, etc. 

c. Meter Survey Technique 

 

For Beta emitters such as 
14

C, 
32

P, use a Pancake or a thin end window GM detector.  For low 

energy Gamma emitters such as 
121

I, use LEG.  For medium and high energy Gamma 

emitters such as 
131

I and 
51

Cr, use HEG, Pancake or GM. 

 

 Wear protective clothing such as lab coat, disposable gloves and safety glasses. 

 Turn meter on. 

- Check the batteries by turning the selector switch to the BAT position. 

- Check the detector response by placing the detector window over a check source.  

The indicated response must be within ± 20 to 30% of that given on the 

calibration certificate. 

- Place the meter readout on the count per minutes (cpm) scale. 

 Determine background count rate. 

- Stand clear off any radiation source (outside of the lab). 

- Set the scale multiplier to its lowest possible setting and the response button to 

fast.  Turn the Audio on, if available. 

- While standing still, read background for approximately 1 minute.  For a thin end 

window GM detector, normal background reading is between 20-40 cpm, while 

for a LEG is between 150-200 cpm. 



 

 Begin surveying. 

- Hold the window of the probe within 1 cm of the surface to be monitored.  In 

order to prevent the possible contamination of the probe, do not allow it to come 

in direct contact with the surface. 

- Move the probe at a rate of 2 cm per second, while listening to the speaker.  For 

meters without a speaker, observe the readout needle for rapid movement. Note 

that jerking of the probe may result in an erroneous count due to the electronic 

noise that is generated in the cable. 

- Any location where a count is registered (audio sound and/or needle movement), 

must be examined.  Place the window of the probe steadily over the location and 

observe the corresponding count rate.  If the count rate is greater than three times 

the background, mark the contaminated area and proceed to decontaminate (refer 

to the decontamination section). 

- Adjust the scale selector as needed.  If the dial needle goes off scale due to the 

radiation level, switch the scale multiplier to the next higher level and press the 

reset button.  This must be repeated as needed. 

 Record results on a survey form, if required. 

d. Wipe Survey Technique 

 

Ideal for beta emitters, and may also be used for detecting low energy gamma emitters such 

as 
125

I and 
51

Cr, which also emits Auger electrons. 

 Wear protective clothing such as lab coat, disposable gloves and safety glasses. 

 Identify locations where contamination may be likely. 

- Key these locations with letters or numbers on the survey diagram. 

- Key each wipe to the identified location on the survey diagram.  This can be done 

by labeling the cap of the vial into which the wipe will be placed. 

 At each identified location, wipe an area of 100 cm
2
. 

- Wipe the entire 100 cm
2
 surface by moving the wipe as shown in order to 

cover the whole area. 

- In order to avoid cross contamination between wipes, place each wipe 

into its appropriate vial, tube or planchet. 

 For Liquid Scintillation Counting: 

- Add 5 to 10 ml of liquid scintillation cocktail into each vial.  Secure caps on vials. 

- Include a background sample.  A background sample is a vial that contains a 

clean wipe and liquid scintillation cocktail. 

- Place all vials, including the background vial into a counting tray. 

- The counter windows should be set according to the radioisotopes.  One window 

should cover the entire energy range in order to detect the presence of unexpected 

radioisotopes. 

 Record results on a survey form, if required. 

B. Decontamination Criteria/Procedure 

 

Radioisotope work surface areas and instruments with contamination levels greater than 3 

times the background when surveyed with an appropriate survey meter must be 

decontaminated. When using a liquid scintillation counter (LSC), work surface areas with 

contamination levels between 100 & 1000 dmp/100 cm
2
 should be decontaminated.  For 

contamination levels greater than 1000 dpm/100 cm
2
, HPS must be notified (2360) and 

decontamination is required.  When a survey meter and LSC is used, then the stricter criteria 



 

apply.  Other areas such as floors, desks, telephones, computer keyboards, doorknobs, etc 

must be contaminated free at all times. 

 

Two personnel should perform the decontamination procedure.  One should do the actual 

cleaning while the second should perform the monitoring.  

 

 Wear personal protective equipment such as lab coat, disposable gloves and safety 

glasses. 

 Mark the contaminated area. 

 Spray the contaminated surface with detergent such as "Count-Off" or "Isoclean", allow 

the detergent to settle for several minutes.  Do not allow the detergent to drip onto other 

surfaces as it may result in cross contamination.   

 Wipe only the affected area with paper towel, place it in plastic bag and dispose off as 

radioactive waste.  Exercise care not to cross contaminates other surfaces. 

 Survey the disposable gloves and change them as appropriate. 

 Survey the contaminated area as appropriate.   

 Continue decontaminating and resurveying until the above stated criteria is met. 

 If after repeated decontamination, the contamination levels did not meet the acceptable 

criteria, label the contaminated surface with a radiation sign and contact HPS for further 

instructions. 

 Monitor all personnel involved in the decontamination procedure before leaving the area. 
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Appendix I 

 

Radiation Safety Policy Pertaining To Iodine Therapy 

 

A. ENDOCRINOLOGY PERSONNEL / HEALTH PHYSICS SERVICES 

 All personnel who are involved with iodine therapy must attend a radiation safety training 

session that is provided by the Health Physics Services (HPS) before they are allowed to 

participate in the iodine procedure. 

 

 Patient cooperation is extremely important in minimizing unnecessary incidents and 

exposure to personnel, relatives, and other members of the general public.  It is 

therefore essential that the patient is given a careful explanation by his/her physician 

as to the nature of the treatment and the procedures involved. 

 

 It is the responsibility of the physician in charge to see that radiation safety guidelines 

are carefully followed. 

 

 Before iodine is administered to a patient, the patient's doctor must provide verbal and 

written instruction (Instruction to Patients Receiving Iodine-131 pamphlet) to the 

patient.  These instructions will help to reduce contamination and to keep radiation 

dose to household members and the public as low as reasonably achievable 

(ALARA). 

 

 Patient receiving iodine treatment shall be quartered alone in a private room.   

 

 Only qualified endocrinology personnel, who have received radiation safety training, 

shall perform the administration of iodine.  All personnel who are involved in the 

administration or preparation of iodine must wear a film badge and a TLD ring and 

must report to HPS within 24 to 72 hours after the administering of iodine for a 

thyroid bioassay. 

 

 All doses greater than or equal to 1110 MBq (30 mCi) must be administered in the 

patient's room.  The vial containing the iodine capsule must be vented in a fume hood 

before being transported to the patient room.  Endocrinology personnel must transfer 

the iodine capsule in a lead-shielded container to the patient's room.  The most direct 

route with the least occupied areas should be used.  Personnel who are involved with 

the transport of the iodine must wear a film badge and a TLD ring. 

 

 Prior to iodine administration, the activity of the iodine must be measured by the use 

of a dose calibrator.  If the measured dose differs from the prescribed dose by more 

than 10 percent, contact the patient physician and HPS for further instruction.  

Records of these measurements must be maintained for a period of three years and 

must contain the following information: 

- Name of radiopharmaceutical. 

- Patient's name. 

- Prescribed dosage and activity of the dosage at the time of measurement. 

- Date and time of measurement. 

- Initials of the individual who made the record. 

 



 

 The administration of iodine capsule must be performed as follow: 

- Remove the lead container from the transport box and put it on the table close 

to the patient, then stand at least 2 meters away.  

- Have the patient remove the vial from the lead container and take the capsule. 

- After the administration of the capsule, the patient should take a hot drink. 

 

 The door of the patient's room must be posted with a removable sign that consists of 

the radiation symbol and the following text in English and Arabic: "Caution 

Radioactive Materials", "No Visitors Allowed".  

 

 For patients receiving 1110 MBq (30 mCi) or more, immediately after the 

administration of iodine, the dose rate must be measured at 1 and 2 meters from the 

patient, and at the adjacent areas as specified in the Iodine Therapy Survey Form, with 

the results of the survey recorded in the form.  The exposure level at one meter from 

the patient must also be measured daily with the result entered into the form, until the 

measured dose rate is less than 5 mR/h.  

 

 Radiation levels outside of the iodine patient room shall be maintained less than 2 

mR/h in the corridor and less than 0.6 mR/h in adjacent occupied rooms.   

 

 Iodine patient shall not be discharged unless the patient contain less than 1110 MBq 

(30 mCi) of iodine-131 or the dose rate at one meter from the patient is less than 50 

µSv/hr (5 mrem/h). 

 

 After patient's discharge, the patient's room must be surveyed for contamination.  

Prior the release of the room for another iodine patient, removable contamination 

must be less than 2,000 dpm per 100 cm
2
 and fix contamination less than 10,000 dpm 

per 100 cm
2
. 

 

B. NURSING STAFF 

 

a. Educational Requirements 

 

All personnel caring for patients undergoing iodine therapy must attend on annual basis the 

radiation safety instructional session that is provided by Health Physics Services (HPS).  

These personnel shall be familiar with all of the information provided in this guideline.   A 

copy of this guideline shall be kept at the nurse's station.  Additional lectures may be 

provided by HPS upon request. 

 

b. Instructions 

 

Radioactive iodine will appear in the urine, saliva, perspiration, tears, and other body fluids, 

so without compromising patient care, the following instructions must be strictly adhered to: 

 

 Personnel are encouraged to consult HPS for any questions that pertain to 

radiation safety. 

 Nurses should review the "Radiation Safety Policy Pertaining to Iodine Therapy" 

before radioactive iodine is administered to the patient. 



 

 The patient must be admitted to room 845 and confined to his/her room except for 

special medical or nursing purposes approved by his/her doctor and HPS. 

 All personnel caring for patients undergoing iodine therapy must wear a 

dosimeter. 

 Personnel that are pregnant or under the age of 18 shall not enter the patient room. 

 All personnel entering the room must wear impermeable gloves and shoe covers.  

Disposable gloves and shoe covers must be positioned outside of the patient room 

and a designated waste container is to be positioned inside the room, next to the 

door.  The gloves and shoe covers must be removed and disposed of in the 

designated waste container before leaving the room.  Shoe covers should be 

removed first while still wearing the gloves.  After removing the gloves and 

leaving the room, hands must be washed.  

 Disposable items must be used in the care of iodine patients.  Leftover food and 

eating utensils must be placed in a closed plastic bag.   No item is to be removed 

from the patient's room before the approval of HPS. 

 The patient should be encouraged to drink plenty of fluids to promote urination 

and to flush the toilet 3 times after each use.  Patients should also be instructed to 

wash their hands in plenty of warm, soapy water after each use of the toilet.  Male 

patients must be instructed to sit-down when urinating in order to avoid splashing. 

 For routine nursing care, only the minimum required time should be spent near the 

patient.  The distance between personnel and the patient should be maximized but 

to a point where it still allows the appropriate care to be given.  Lead shields 

should be used whenever it is possible. 

 If a nurse, attendant, or anyone else knows or suspects that his/her skin or 

clothing, including shoes, is contaminated, HPS should be notified immediately.  

This person should remain in an area adjacent to the patient‘s room and should not 

walk about the hospital.  If hands become contaminated, they must be washed 

immediately. 

 If urine from a patient is to be collected, HPS should be contacted first.  The 

patient should collect his/her own urine.  If the patient is bedridden, a separate 

urinal or bedpan should be provided.  The urinal or bedpan must be flushed 

several times with hot soapy water after each use.  Utmost precautions must be 

taken to see that no urine or vomit is spilled on the floor or bed. 

 Surgical dressings should be changed only as directed by the physician and in the 

presence of HPS.  These dressings must remain in the room until they are 

monitored by a radiation survey meter for contamination.  These dressings should 

be handled only with tongs or tweezers. 

 Bed baths shall not be given. 

 All bed linens and clothes used by the patient shall be placed in a plastic bag and 

checked with a radiation survey meter before being removed from the patient's 

room. 

 Housekeeping must not enter the room unless under the direct supervision of the 

HPS. 

 Visitors are not allowed. 

 

 

 

 

 

 



 

EMERGENCIES 

 

c. Medical Emergencies 

 

Notify immediately the attending physician and HPS if the patient has any medical 

emergencies.   Life-saving procedures should be initiated immediately without concern for 

radiation exposure while attempting to take precautions against the spread of contamination.  

Direct contact with the patient‘s mouth should be avoided and all members of the emergency 

team must wear impermeable protective gloves.  Body fluids collected from the patient must 

be labeled ―Radioactive‖ and the receiving laboratory must be notified.  For emergencies that 

are not immediately life threatening, the advice of HPS must be sought on methods of 

reducing radiation exposures.   

 

d. Aggravated/Uncooperative Patient 

 

Contact the patient's attending physician and HPS if consistent patient behavior results in 

having the nursing staff repeatedly attend and calm the patient or to keep him/her from 

leaving the room, resulting in unnecessary exposure to personnel. 

 

e. Spillage of Radioiodine or Body Fluids 

 

Spillage of an iodine patient body fluid (vomitus, incontinence, excessive sweating) will 

result in contamination of the area.  If such contamination occurs while attending to the 

patient, the following steps must be followed. 

 

 Keep calm and cover the spill with absorbent pads to contain the liquid. 

 For all personnel in the room, excluding the patient, go to the door and take off 

your shoe cover.  Close the door after leaving the room and remain by the door. 

 Call the nursing station for assistance.  If no one can hear, one person only should 

walk no further than is necessary to find someone to call HPS. 

 Remove immediately any contaminated clothing and place it in a large plastic bag. 

 Wash any contaminated skin with a mild soap and plenty of water; do not use a 

hard brush, or abrasive soap.   

 Wait for the arrival of HPS personnel.  

 

f. Emergencies Contacts 

 

In case of an emergency, contact only one of the listed personnel.  Start by contacting the first 

listed name.  If not reachable, contact the second one, and so on. 

 

- Mr. Mohamad Houssam Tamim, University Radiation Safety Officer, ext. 2378, pager: 

0038, phone number: 03-909-113. 

- Ms. Safa‘a Mourad, Radiation Protection Specialist, ext. 2367, pager: 0065. 

- Mr. Mohamad Haidar, Radiation Protection Specialist, ext. 2363, pager: 0037.  

 

 

 

 

 

 

 



 

INSTRUCTIONS TO PATIENTS RECEIVING IODINE-131 

 

 

IF YOU HAVE ANY QUESTIONS, PLEASE ASK YOUR PHYSICIAN 

 

YOUR DOCTOR WILL BE PLEASED TO REFER YOU TO RADIATION 

SAFETY PERSONNEL IF NECESSARY.  FOR THE SAFETY OF OTHERS, 

PLEASE FOLLOW THE GIVEN INSTRUCTIONS AND ANY OTHER 

INSTRUCTIONS GIVEN BY YOUR DOCTOR. 

 

 

Precaution 

 

 

How Long After Discharge From The Hospital? 

 

 

<  259 MBq (7 mCi) of 

I-131 

 

 

>  259 MBq (7 mCi) of      

I-131 

Try to keep the time you 

spend in close contact with 

others to a minimum. Sleep 

alone. Avoid kissing and 

sexual contact of any kind. 

4 days 8 days 

Try particularly to minimize 

time spent with pregnant 

women and young children. 

4 days 8 days 

Drink plenty of liquids. 1 day 1 day 

Use good hygiene habits.  

Wash your hands thoroughly 

after each toilet use.  Males 

should sit when urinating, to 

avoid splashing.  Flush the 

toilet 2 to 3 times after each 

use. 

2 weeks 2 weeks 

Use separate eating utensils. 

Avoid sharing food, glasses, 

bottles, cans of soda, etc. 

1 week 1 week 

Use separate towels and 

washcloths. Wash bath-

towels, bed sheets and 

underwear separately. 

1 week 1 week 

Cease breast-feeding. Complete cessation for this infant or child 

Discuss how long you should 

wait before starting a 

pregnancy after your 

treatment. 

6 months for females 

2 months for males 

 

 

 

 

 

 

 



 

 131إزشـاداخ ىيمسضـى اىمؼاىجٍه تاىٍىد 

 

طبيبك اسـأل سـؤال، أي لديك إذا  

 هري اتثاع وسجى اَخسٌه، ىعالمح. األشؼح مه اىعالمح اختصاصً ىمقاتيح اىطثٍة ٌسشدك ظىف األمس ىصً إذا
.اىطثٍة إزشاداخ إىى تاإلضافح اإلزشاداخ  

 االحتراس

 المستشفى؟ مغادرة بعد مدة ألي

 MBq (7 mCi) 259أكثر من 

 131من اليود 

 MBq (7mCi) 259أقل من 

 131من اليود 

 اَخسٌه ػه تؼٍدا تثقى أن حاوه

 تحاشى. مىفسدا واً. اإلمنان قدز

 أي مه اىجىعً واالتصاه اىتقثٍو

.وىع  

أٌاً 8 أٌاً 4   

 اىحىامو تجاىط أن تحاشى

.واألطفاه  

أٌاً 8 أٌاً 4   

.اشسب اىنثٍس مه اىعىائو  ٌىً ٌىً 

 اغعو. جٍدا اىصحٍح اىؼاداخ اتثغ

 اظتؼماه تؼد جٍدا ٌدٌل

 اىجيىض اىرمىز ػيى. اىمسحاض

. اىثىه تىاثس ىمىغ اىتثىه أثىاء

 ثالثح أو مستٍه اىمسحاض شغو

.االظتؼماه تؼد  

 أظثىػٍه أظثىػٍه

 ىتىاوه تل خاصح أدواخ اظتؼمو

 اَخسٌه مشازمح تجىة. اىطؼاً

واىقىاوً واألقداح اىطؼاً … 

عأظثى  أظثىع 

 تل خاصح مىاشف اظتؼمو

 شساشفل مىاشفل، واغعو

 ػه مىفصيح اىداخيٍح ومالتعل

.اَخسٌه غعٍو  

 أظثىع أظثىع

. امتىؼً ػه اإلزضاع اىحاىً اىطفو إزضاع ػه وهائٍا االمتىاع   

 اىالشمح اىمدج ػه طثٍثل اظأه

 تؼد اىحمو تدء قثو الوتظاز

.اىمؼاىجح  

أشهس ىإلواث 6  

 شهسٌه ىيرمىز
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Appendix J 

 

Irradiation of Blood Component: Quality Assurance & Standard Operating Procedure 

 

I. Quality Assurance 
 

The blood irradiation system must be safe and effective and prevent, detect and correct 

deficiencies that may compromise blood quality. 

 

A. Process Validation 

 

i. Absorbed-Dose Mapping 

For each blood product treated, there is a minimum dose to achieve the desired effect and a 

maximum dose that the blood product can tolerate without degradation in quality.  Absorbed-

Dose Mapping is used to determine the magnitude and locations of the maximum and 

minimum absorbed dose for a given set of loading configuration.  This information is then 

used, with other data, to determine the required irradiation time to give an absorbed dose of 

25 Gray (2500 rad) to the central portion of the container, a maximum and a minimum dose 

of 50 Gray (5000 rad) and 15 Gray (1500 rad) to any other points. HPS performs Dose 

Mapping annually; additionally, after repair to turntable system and/or when the irradiation is 

relocated. 

 

ii. Dosage Time / Adjust for Decay 

The reduction of source intensity with time due to radioactive decay of the Cesium-137 

source and hence the corresponding increase in the required irradiation time is performed 

annually by HPS.  The timer setting is increased by 1.02% annually and a label indicating the 

required irradiation time is affixed on the irradiator by HPS. 

 

iii. Radiation Sensitive Indicators 

Radiation Sensitive Indicator is a material that may be affixed to the blood product and 

which undergo a visual change when exposed to ionizing radiation.  In order to assure that 

each blood product has received the minimum required irradiation, an indicator must be used 

with each blood product. 

 

iv. Blood Temperature 

Blood products that have spent time out of the controlled storage environment during the 

irradiation procedure for over 20 minutes must be monitored to prevent the warming of the 

red cell products above 10
0
C and platelet products to remain in the range of 20 to 24 

0
C. 

 

v. Shelf Life 

The Self-life is the maximum allowable storage time for a blood component held under 

acceptable storage temperatures and conditions.  The shelf life for red blood cell products 

may not be more than the original outdate (expiry date from the time of collection) or 28 

days from date of irradiation, whichever is sooner.  The shelf life for Irradiated platelets is 

same as for the non-irradiated platelets.  On each blood unit, the shelf life to the unit must be 

clearly indicated.  

 

 

 

 



 

B. Quality Control 

 

Equipment used in the production of irradiated blood components must have routine quality 

control testing. 

 

i. Timer & Turntable 

 

The irradiator timer and the turntable must be checked at the beginning of each 

day of use. 

 

a. Set the timer to the specified irradiation time. 

b. Open the irradiator door, rotate the sample chamber by hand until the sample can cutout 

is accessible.  Place the sample canister, with its lid on, in the center of the chamber.   

c. Close the irradiator door and lock it by turning the door handle fully counter clockwise. 

d. Get ready the stopwatch and press the IRRADIATE Bottom.  Start the stopwatch when 

the IRRADIATE light is illuminated. 

e. Stop the stopwatch when the IRRADIATE light is turned off. 

f. Record the results in the ―Irradiator Daily Usage Log Form‖.  If the measured irradiation 

time differs from the preset timer by more than 4 seconds, call HPS immediately. 

 

ii. Leak Test 

 

As with any other sealed source of radioactive materials, the irradiator must be checked for 

radiation leakage.  Leak tests are performed by HPS staff every six months in accordance 

with the manufacturer recommendations.  Documentation of the leak test is kept with HPS 

and a copy at the Blood Bank. 

 

iii. Radiation Sensitive Indicators 

 

Exposure of radiation sensitive indicators to unfavorable environmental conditions such as 

heat, daylight, ultraviolet radiation and gases may result in false positive or negative 

observations.  For this reason, indicators must be stored in proper conditions as listed below 

and in accordance to the manufacturer‘s direction. 

 

a. When a new lot of indicators are received, check the Temperature Indicator Card and 

whether the word ―NOT‖ is clearly visible in the window of each indicator, and record 

the results in the ―Radiation Sensitive Indicators Log Form‖.  If the Temperature 

Indicator is not acceptable, or if the word ―NOT‖ is not clearly visible, do not use the 

Radiation Sensitive Indicators, inform your supervisor and HPS immediately. 

b. Return the Temperature Indicator Card to the box and keep it with its lot of indicators. 

c. Always keep the unused indicators in their original box.  Keep the box lid closed in order 

to avoid prolonged exposure to light. 

d. Store the indicators at a temperature between 0
0
C and 6

0
C and away from gases, heat and 

radiation sources.  

 

Documentation is to be kept in the ―Radiation Sensitive Indicators Log Form‖. 

 

C. Record Keeping 

 

Records that document the significant steps in the irradiation of each component including 

identification numbers must be maintained.  These records will be reviewed by HPS.  For 



 

each batch of blood component, the following information shall be recorded in the ―Irradiator 

Daily Usage Log Form‖: 

 

i. The serial number of the blood unit. 

ii. The Patient name. 

iii. The referring physician and the institution. 

iv. The irradiation dose and time. 

v. The identity of the person performing the irradiation. 

vi. The date and time of the irradiation. 

vii. Length of time the blood component was out of controlled storage. 

 

Note:  If the blood unit is latter not transfused to the patient, indicate so on the form. 

 

  

References: 

FDA: Gamma Irradiation of Blood and Blood Components, A Pilot Program For Licensing. 

ASTM:  Standard Practice for Blood Irradiation Dosimetry 

USNRC: 10CFR35 

RAD-SURE: Blood Irradiation Indicator Use Instructions. 

JL Shepherd & Associates: Model 143 Cesium Laboratory Irradiators. 

 

 

II. Standard Operating Procedure For Irradiation of Blood Components 

 

A. Purpose 

The procedure listed below is to be used in the licensing, training and use of the self-

contained, self-shielded, Gamma Irradiator for the irradiation of blood components. 

 

B. Authorization 

The Gamma Irradiator is to be used only by properly trained blood bank personnel who in the 

addition of their departmental training, have been trained by HPS in the proper operation and 

safety procedures. 

 

C. Irradiation of Blood Components Procedure 

a. Set the timer to the irradiation time specified on the calibration label affixed to the 

irradiator.  

 

b. Remove a sheet of the Radiation Sensitive Indicators from the box.  Look for the word 

―NOT‖ in the window of each indicator.  If the word ―NOT‖ is not clearly visible, do not 

use the indicator. 

 

c. Check the expiration date of the indicator, if expired do not use. 

 

d. Enter the date and operator‘s initials in the spaces provided on the indicator. 

 

e. Peel the indicator from its backing by bending the sheet.  Avoid touching the adhesive 

layer with rubber gloves. 

 

f. Apply the indicator firmly to the middle of the blood unit.  The location where the 

indicator is applied must be clean and dry. 

 



 

g. Place the blood unit upright in the center of the stainless steel canister.  Make sure that no 

part of the blood unit extends outside of the canister.  Close the canister with its 

designated lid. 

 

h. If two blood units are to be irradiated at the same time, place both units upright, back to 

back.  A maximum of two units may be irradiated at any one time. 

 

i. Return any remaining indicators to their box, close the lid and return the box to its 

storage place. 

 

j. Open the irradiator door and rotate the sample chamber by hand until the sample can 

cutout is accessible.  Place the sample canister in the center of the chamber, making sure 

that no part of the canister or any part or appendage of the blood unit extends beyond the 

chamber opening in the drawer. 

 

k. Close the irradiator door, lock it by turning the door handle fully counter clockwise and 

start the irradiation by pressing the ―IRRADIATE‖ button. 

 

l. After irradiation is complete, the Buzzer will sound.  Press the reset button, open the 

irradiator door and remove the canister. 

 

m. Check the indicator to verify that the window is black and the word ―NOT‖ is obscured.  

If the word ―NOT‖ remains visible, notify your supervisor immediately.  In this case, the 

supervisor must follow the following steps: 

i. Set the irradiator timer to 1 minute. 

ii. Put back the sample in the canister as described above and irradiates it for an 

additional minute ONLY. 

iii. After irradiation, check the indicator; if the word ―NOT‖ remains visible notify HPS 

immediately. 

 

n. Record the results in the ―Irradiator Daily Usage Log Form‖ form.  Make sure that all of 

the following information is entered correctly: The serial number of the blood unit, the 

Patient name, the referring physician and the institution, the irradiation time and dose, the 

identity of the person performing the irradiation, and, the date and time of the irradiation. 

 

o. Return the RBC unit to the refrigerator (if the blood unit was outside of the refrigerator 

for over 20 minutes check and record its temperature).  

 

p. Return the platelet unit to the environmental chamber. 

 

q. The indicator must remain affixed on the blood unit at all times.  If for some reason the 

indicator is removed, another label must be placed on the unit or clearly indicate on the 

unit that it has been irradiated. 

 

r. Note that the maximum dating period for red blood cell products may not be more than 

the original outdate or 28 days from date of irradiation, whichever is sooner.  Irradiated 

platelets will have the same expiration date as non-irradiated platelets.  

 

Note that the indicators must be stored as per the manufacturer recommendations. 

 

 



 

References:  

JL Shepherd & Associates: Model 143 Cesium Laboratory Irradiators. 

FDA: Gamma Irradiation of Blood and Blood Components, A Pilot Program For Licensing. 

RAD-SURE: Blood Irradiation Indicator Use Instructions. 
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Appendix K 

 

Radioactive Material Receipt Procedure 

 

1. Wear lab coat and disposable gloves. 

 

2. Inspect the package for signs of damage (crushed, wet, discoloration).  If damage is 

noted, stop the procedure and notify the Health Physics Services (HPS). 

 

3. Place package on an absorbent paper with plastic backing. 

 

4. For volatile radioactive material, place package in vented hood on absorbent paper 

with plastic backing before opening. 

 

5. Measure the exposure rate at 1 meter and at the surface.  Record the results on the 

Radioactive Material Receipt Form.  If the exposure rates are higher than those listed 

below, stop the procedure and notify HPS. 

  

Package 

Label 

Exposure Rate at 

Surface 

(mR/hr) 

Transportation 

Index 

(mR/hr at 1 m) 

White I 0.5 NA 

Yellow II 0.5 to 50 TI < 1 

Yellow III 50 to 200 1 < TI < 10 

 

6. Wipe the external surface of the shipping container.  Take at least 3 wipes with each 

wipe covering 100 cm
2
.  Count the wipes with an appropriate counting system (for 

isotopes that do not emit a low energy beta, you may use a hand held detector, 

however if contamination is found, the contamination must be quantified by the use of 

an appropriate counting system).  Document the wipe results.  If the removable 

contamination is greater than 2,200 dpm for a gamma or beta emitting nuclides or 220 

dpm for alpha emitters, stop the procedure and notify HPS. 

 

7. Remove the packing slip and open the outer package following the supplier‘s 

instructions, if provided, and remove the inner package that contains the radioisotope. 

 

a. For all isotopes excluding 
3
H, move the outer package to an area with a low 

background radiation level and carefully monitor the interior and the exterior 

of the package with an appropriate survey meter.  If no contamination is 

detected, remove or obliterate any radiation labels before discarding it in the 

normal trash.  If contamination is detected, handle as radioactive waste. 

b. For 
3
H labeled compounds, wipe the package locations where it is most likely 

that contamination may occur.  Read the wipe with a LSC.  After receiving the 

wipe results, handle the packaging material as appropriate. 

 

8. Wipe the outside of the inner package and read with an appropriate instrument.  

Record the results.  If the removable contamination is greater than 2200 dpm for a 

gamma or beta emitting nuclides or 220 dpm for alpha emitters, stop the procedure 

and notify HPS. 

 

9. Open the inner package and verify that the contents agree with the packing slip. 



 

 

10. Check the integrity of the final source container.  Look for broken seals or vials, 

condensation, or discoloration of the packing material.  If things are as they should be, 

place the final source container in the inner package, close the inner package, and then 

fill the appropriate form. 

 

11. Notify and arrange with the final user a delivery time. 

 

12. Record results on the Radioactive Material Receipt Form. 
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Appendix L 

 

Radioactive Material Transfer Procedure 

 

1. Wear lab coat and disposable gloves. 

 

2. Inspect the radioactive material source (or device) for signs of damage.  If damage is 

noted, stop the procedure and notify the Health Physics Services (HPS). 

 

3. Place the source on an absorbent paper with plastic backing. 

 

4. Leak tests the source as per the NRC/manufacturer recommendations and record the 

results on the ―Radioactive Sealed Source Transfer Form‖. 

 

5. If the leakage test reveals the presence of 0.005 microcurie or more of removable 

contamination contact HPS immediately.  

 

6. If the leakage results were less than 0.005 microcurie, place the source in its shipping 

container.  Use the original shipping container and follow the supplier‘s instructions if 

available.  

 

7. Measure the exposure rate at 1 meter and at the surface of the shipping container.  

Record the results on the ―Radioactive Sealed Source Transfer Form‖.  Make sure that 

the shipping container is labeled as listed below. 

  

Package 

Label 

Exposure Rate at Surface 

(mR/hr) 

Transportation 

Index 

(mR/hr at 1 m) 

White I 0.5 NA 

Yellow II 0.5 to 50 TI < 1 

Yellow III 50 to 200 1 < TI < 10 

 

8. Wipe the external surface of the shipping container.  Take at least 3 wipes with each 

wipe covering 100 cm
2
.  Count the wipes with an appropriate counting system (for 

isotopes that do not emit a low energy beta, you may use a hand held detector, 

however if contamination is found, the contamination must be quantified by the use of 

an appropriate counting system).  Document the wipe results.  If the removable 

contamination is greater than 2,200 dpm for a gamma or beta emitting nuclides or 220 

dpm for alpha emitters, stop the procedure and notify HPS. 

 

9. Contact and inform HPS of your intentions to return the sealed source to its supplier 

at least 48 hours in advance.  

 

10. Prior the receipt of the source by the supplier, the supplier must sign the ―Transfer of 

Custody Form‖ in the presence of HPS personnel. 
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Appendix M 

 

The 10-Day Rule for Potentially Pregnant Patients  

 

Ask and Document the LMP of the Patient 

 

The date of 

the imaging 

procedure 

falls within 

ten days 

from the first 

day of 

menstruation 

 

The date of the imaging procedure does not fall within ten days from 

the first day of menstruation 

       

Proceed with 

the 

Procedure 

 

Ask the patient if there is any possibility of pregnancy 

       

  If Yes  If No 

       

 

 
Consult with the 

radiologist 
 

Ask the patient 

how can she be 

sure 

       

 

 Record the decision of 

the radiologist and 

his/her signature on the 

request form 

 

Record the 

patient‘s 

justification on the 

record form 

       

 

 The 

procedure 

will not be 

undertaken 

 

The 

procedure 

will be 

undertaken 

 

Obtain her 

signature near the 

justification she has 

given 

       

 

 

Reschedule 

the 

procedure 

 

Explain to 

the patient 

the risks of 

radiation 

exposure to 

the fetus 

 
Proceed with the 

procedure 

       

 

 

  

Ask the 

patient to 

sign the 

consent 

form  

  

 
  

 
    



 

 

 

  

Cover the 

abdomen of 

the patient 

if possible 

with a lead 

apron 

  

       

 
 

  
Proceed with the 

procedure 
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Foreword 

 

The American University of Beirut is committed to providing its patients, students, 

employees and visitors with environmental health, safety and risk management services that 

support the university‘s mission of rendering education, research, patient care and public 

services.   

The Risk Management Chapter of the Environmental Health, Safety & Risk Management 

(EHSRM), Vice President Office for Facilities, is responsible for implementing the 

University‘s Policy on environmental health, safety and risk management by ensuring that the 

University‘s operations comply with Lebanese and/or US regulations, requirements, and 

standards.   

The purpose of this manual is to prescribe minimum requirements necessary to establish a 

reasonable level of safety and protection from the hazards facing the University. The manual 

is partially comprised of limited text references extracted from different sources in an effort 

to bring together information useful to the AUB community. 

Moreover, the Risk Management Chapter coordinates with all other Chapters of EHSRM and 

provides the necessary information that is related to the nature of their work and to risk 

management in specific.  This document and other pertinent Risk Management information 

and training materials may be obtained from the Environmental Health, Safety & Risk 

Management Office. 

 

1. Administration and Enforcement 

1.1. Mission 

Risk Management is a service and support unit within the Environmental, Safety, and Risk 

Management Department (EHSRM) of the Vice President Office for Facilities. Its mission is 

to minimize the adverse effects of loss due to accidents or other unforeseen events, which 

may be inflicted upon the physical and human assets of the American University of Beirut. 

EHSRM is charged by the University policy 

(http://pnp.aub.edu.lb/departmental/ehsc/ehsc/179195010.html) with the responsibility for the 

preservation of assets, both human and physical. This is accomplished by identifying, 

evaluating, and controlling loss exposures that the University may face.  

 

1.2. Commitment to Service 

The success of Risk Management in fulfilling its responsibilities requires close coordination 

with, and cooperation from, the University Community at large for identification of potential 

risks and prompt notification of losses sustained. EHSRM strives to provide financial 

protection and support services to all staff, faculty, students, patients, visitors, and the 

environment.  

 

1.3. Responsibilities 

Risk Management is responsible for managing organizational activities, which affect the risk 

of loss to the University. The major duties of Risk Management are: 

Identify and measure all exposures to loss. 
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Identify and conduct analysis of risk and assessment of potential losses by obtaining 

information from various sources within the University.  

Implement the appropriate loss control and prevention activities by determining the possible 

losses and what protections need to be put in place. 

Develop and implement loss funding and risk financing mechanisms. Helps evaluating the 

cost, which would be incurred in order to provide restoration for damages sustained and 

funding options, and ensure availability of funds.  

Analyze and select the best risk financing method for the institution. 

Work with departments to implement loss prevention and safety programs, other mechanisms 

for risk avoidance, or ways in which risk can be eliminated, minimized, or transferred to 

other parties.  

Manage the claims process. Report and manage litigation, which may arise. Control costs by 

obtaining restitution from legally responsible persons.  

Provide restoration alternatives once damages have been sustained, in a cost effective 

manner. 

Administer the Risk Management and Insurance program records and data. 

 

1.4. Services Provided 

In order to minimize the adverse effects of unpredictable events, a number of processes and 

tools are utilized. 

Risk Assessment: Risk Management assesses University exposures and ensures that adequate 

protection exists for the various risks such as risks of teaching and research programs, risks 

on Campus, Hospital, and Farm, housing and dining facilities, broad ranging recreational 

programs, and major spectator events held on campus. The University has over 6,000 

students, 3,000 employees and hundreds of patients and visitors from all over the world.  

Loss Control: Risk Management conducts a variety of activities to reduce risks of loss by 

interacting with departments and personnel to reduce the potential and impact of losses for 

day to day operations. Risk Management goal is to be pro-active in mitigating exposures 

before they occur. To that end, contracts and projects are reviewed and loss data analyzed 

from a variety of sources. Facility users can be provided with special event liability insurance 

as needed.  

Claims Administration: Risk Management administers all insurance claims for the University 

including property, general liability, medical malpractice, motor vehicle, workers‘ 

compensation, travel insurance, etc. This administration includes the various activities 

involved in investigation and negotiation (including settlement recommendations), with 

claimants, insurance companies and their representatives. 

 

1.5. Claims Standards 

The University‘s claims handling standards serve as guidelines to ensure that claims handlers 

provide claimants with timely and appropriate claim management in all aspects of the claim 

handling process. Standards and procedures are followed in handling different types of 

claims. They reflect the power and authority of individuals to arbitrate, compromise, settle, 

defend, and pay all claims and claims expenses for entities covered by the University 

insurance programs and the University Insurance fund. These standards are designed to: 



 

Consider and comply with all aspects of governmental immunity, liability, and pertinent 

regulations in the decision making process.  

Comply with University policies and procedures.  

Identify and aggressively resist fraudulent and merit less claims. Unfair or deceptive acts or 

practices include:  

Misrepresenting pertinent facts  

Failing to acknowledge and act reasonably promptly upon communication  

Refusing to pay claims without conducting a reasonable investigation based upon all 

available information  

Failing to affirm or deny coverage of claims within a reasonable time  

Not attempting in good faith to effectuate prompt, fair, and equitable settlements of claims in 

which liability has become reasonably clear  

Failing to promptly settle claims, where liability has become reasonably clear, under one 

portion of the insurance policy coverage in order to influence settlements under other 

portions of the insurance policy coverage  

Failing to promptly provide a reasonable explanation of the basis of a denial or offer of 

compromise settlement  
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1.6. Litigation 

When claimants are represented by attorneys, all contact with that claimant must be through 

the claimant‘s attorney on any claim matters. When claimant contact through employment 

cannot be avoided, circumstances surrounding the claim itself cannot be discussed. It is 

important not to: 

Make commitments to claimants.  

Ask claimants to obtain estimates of their damages.  

Contact claimants directly if they are represented by an attorney.  

Act judiciously when taking photographs in liability claims -they may end up as evidence.  

Consider the assignment of experts depending on the situation.  

 

1.7. Subrogation 

If it appears there may be potential subrogation against another party, Risk Management 

investigates and documents the involvement of that third party and potential liability. 

Examples may include: 

Locating and inspecting loss locations.  

Identifying and locating witnesses.  

Investigating past loss history.  

 

 



 

1.8. Settlement 

All settlement authority is granted based on University settlement authority guidelines & 

procedures.  Make no settlement offers without prior settlement authority.  

 

1.9. Confidentiality 

Confidential matters shall not be discussed in any place where unauthorized individuals can 

hear the conversation. It is a violation of University policy to disclose confidential 

information or permit its disclosure to third parties.  

Security and confidentiality of claim records is a matter of concern for all employees who 

have access to files owned by Risk Management. Persons working with the system hold a 

position of trust and must recognize the responsibility of preserving the security and 

confidentiality of the information. They are expected to: 

Protect claimant‘s right to privacy and confidentiality.  

Deny information to individuals who have no legitimate interest in claimant records.  

Never make or permit unauthorized use of any information in the files.  

Never seek personal benefit or permit others to benefit personally by any confidential 

information which has come to them through their work assignment.  

Never exhibit or divulge the contents of any record or report to any person except in the 

conduct of their regular work assignment.  

Never remove any official record or report (or copy) from the office where it is kept except in 

performance of regular duties or in cases with prior approval.  

Never aid, abet, or act in conspiracy with any other person to violate any part of the 

confidentiality policy.  

Immediately report any violation of this policy to the line manager/supervisor.  

 

1.10. Release of Claim Records 

Maintaining confidentiality in claim records becomes particularly complex when claims 

issues overlap between insurance and liability areas. Depending on the case, the University 

legal counsel and/or insurer may request copies of claim files. Adherence to the following 

procedures shall ensure that files are adequately protected but also provide the information 

needed by legal counsel and/or insurer to evaluate pending cases. Document any request for 

claim file records to indicate when and to whom files are released. 

2. Loss Control/Prevention 

The prevention of claims is the most effective method of controlling claims costs. Risk 

Management can assist in this process by considering the cause of losses during the 

investigation and reporting any potential loss producing conditions to the appropriate 

personnel. Appropriate personnel may include safety officers, maintenance personnel, 

supervisors and managers, or anyone else who may be responsible for addressing the problem 

or condition. The following are examples of conditions that should be considered for 

reporting: 

Frequency of injuries.  

Poor conditions of buildings or grounds (i.e. cracked sidewalks, slippery floors, etc.)  



 

Poor conditions of automobiles (i.e. defective brakes, bald tires, etc.)  

Defective or dangerous equipment or machinery.  

Unusual occupational disease exposure (i.e. poor ergonomics in a data entry department or in 

a manual handling job requirement, etc.)  

Improper use of equipment which may indicate need for additional training, etc.  

Improper use of safety equipment or failure to follow safety procedures which may indicate 

need for additional training on personal protective equipment or need for stricter enforcement 

of safety rules. 

Non-cooperation of employees important to investigation.  

Physical or mental condition of employees who negatively impact ability to perform the job 

which may indicate need to evaluate employee‘s abilities and to reassign to more appropriate 

duties.  

Alcohol or drug abuse.  

Suspicion of fraud.  

Due to the nature of these situations and the potential impact on liability issues, it is 

important to keep such information confidential. Being able to live and work in a safe and 

healthy environment requires that all University community not only be aware of potential 

hazards, but also be committed to identifying and reporting these hazards to management. 

The mission of any risk management and loss avoidance programs is to save lives, prevent 

injuries and protect the health. It has been demonstrated that such programs will also improve 

employee morale and productivity and, at the same time, reduce workers‘ compensation costs 

substantially. The community can greatly help the University in its efforts to prevent and/or 

mitigate losses by identifying and reporting potential hazards, including but not limited to, 

ergonomic issues, improper lifting techniques, and/or general unsafe work conditions. As was 

stated earlier, these reports should be directed to the appropriate line 

management/supervisory personnel who should then forward them to Risk Management.  

In an endeavor to continuously reduce or eliminate risks, the following is followed: 

Retain risk through self insurance. 

Transfer risk to someone else though insurance. 

Obtain proper risk coverage through Captive insurance. 

2.1. Incident Reporting Policy 

It is the policy of the American University of Beirut to report, investigate, reduce, and 

prevent incidents within its premises. The purpose of the incident reporting is to exonerate 

individuals and management, satisfy legal and insurance requirements, initiate the process of 

compensation for the injured worker, and eventually prevent reoccurrence of the same 

incident. 

The process of incident reporting applies to all types of incidents be it personal injury, 

property damage, fires, spills, floods, or other. Moreover, this includes all people involved 

with AUB such as patients, students, faculty, full time staff, casual workers, visitors and 

others. 

For legal, insurance, and administrative requirements, it is mandatory that all incidents be 

reported using the "Incident Report" form for all incidents and near misses occurring at the 

American University of Beirut. 



 

It is the responsibility of the department concerned to investigate the incident. Depending on 

the type and magnitude of the incident, EHSRM personnel will respond to the incident site 

and investigate it.  

Refer to the following Incident Reporting policy for more details: 

(http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/IncidentReportingPolicy/In

cidentReporting.pdf) and 

(https://his.aub.edu.lb/accrm/policies/Safety/AUBMC_Non_Patient_Incident_Reporting_200

810_2nd_Ed.pdf) 

All theft incidences should be reported to the Protection Office using the Theft Report Policy 

and Form available at the following link: 

(http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/LostFoundPolicy/LostFoun

d.pdf) 

Investigation of Accidents 

It is the responsibility of the line manager/supervisor to investigate any incidents of unsafe 

conditions or resulting in personal injury. Depending on the severity of the incident, other 

personnel may be involved.  

EHSRM, in cooperation with the supervisor and his/her staff, will conduct the necessary 

investigation of accidents. The goal of the investigation is the prevention of similar accidents 

as well as obtaining information concerning the circumstances and number of employees who 

have been involved in or exposed. In addition, EHSRM, in consultation with University 

Health Services might institute further steps to monitor the health of those who may have 

been involved in or exposed to accidents. 

It should be emphasized that the reporting of incidents to the supervisor is the responsibility 

of the employee who sustained the incident. The supervisor must then fill an Incident Report 

Form and report the incident to EHSRM. Incidents that did not result in an exposure (near 

miss) should also be reported to EHSRM.  Evaluation of near miss incidents can lead to 

preventive measures and better work practices such as alternative tasks and implementation 

of engineering controls to minimize future incidents. 

EHSRM shall participate in investigating major and catastrophic incidents and whenever an 

injury involves any potential claim. EHSRM shall perform an investigation to determine if a 

safe practice is available to prevent future occurrences of the injury. If safer work practices 

are available, EHSRM in conjunction with the concerned department must evaluate them.  

Human Factors and Attitudes in Relation to Accidents 

For the purpose of safety, an attitude can be defined as an accumulation of information and 

experience that predisposes an individual to certain behavior. Human factors and attitudes 

result in tendencies on the part of the individual to react in a positive or negative manner to a 

situation, a person or an objective. Supervisors should understand the importance of attitudes 

and human factors in their own efforts to control hazards in their area. Some observations that 

may be of help to supervisors are listed below: 

The lack of accident perception ability is often a significant factor in accidents. 

Inflexibility of work habits, that tend to preclude last minute modification when an accident 

situation is recognized, plays a part in the causation of some accidents. 

Working at an abnormal rate of speed is a significant causal factor. 

Intentional violations of regulations are a frequent cause of accidents. This is termed 

excessive risk taking. 

http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/IncidentReportingPolicy/IncidentReporting.pdf
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The performance of routine procedures is the most frequent task being performed at the time 

of accidents. 

Working when one is very tired is more likely to create a higher potential for accidents. 

Working at a well-organized and uncrowded workplace will help in the prevention of 

accidents. 

Each employee must be consistently aware of the importance of the proper attitude in 

preventing accidents. 

Employer and Employee Responsibilities 

An employer's commitment to a safe and healthful environment is essential in the reduction 

of workplace injury and illness. This commitment can be demonstrated through personal 

concern for employee safety and health, by the priority placed on safety and health issues, 

and by setting good examples for workplace safety and health. Employers should also take 

any necessary corrective action after an inspection or accident. They should assure that 

appropriate channels of communication exist to allow information and feedback on safety and 

health concerns and performance. In addition, regular self inspections of the workplace will 

further help prevent hazards by assuring that established safe work practices are being 

followed and that unsafe conditions or procedures are identified and corrected properly. 

These inspections are in addition to the everyday safety and health checks that are part of the 

routine duties of supervisors. 

 

Since workers are also accountable for safety and health, it is extremely important that they 

too have a strong commitment to workplace safety and health. Workers should immediately 

inform their supervisor of any hazards that exist in the workplace and of the conditions, 

equipment and procedures that would be potentially hazardous. Workers should also 

understand what the safety and health program is all about, why it is important to them, and 

how it affects their work. 

 

Employers who want help in recognizing and correcting safety and health hazards and in 

improving their safety and health programs can receive assistance from EHSRM well-trained 

professional staff. The service offers advice and help in correcting problems and in 

maintaining continued effective protection. In addition to identifying and correcting specific 

hazards, EHSRM can provide guidance in establishing or improving an effective safety and 

health program and offer training and education for supervisors and employees. Such service 

is a cooperative approach to solving safety and health problems in the workplace.  
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2.2. Work-Related Injuries Policy 

As defined in Legislative Decree No. 136 of September 16, 1983, a work-related injury is a 

sudden bodily injury caused by an external agent at the occasion of, or as a result of, the 

performance of the work contract. If a disability is permanent (partial or total), Risk 

Management will recommend various alternatives to the Worker‘s Compensation Committee 

based on the report of the expert physician specialized in assessing work-related disabilities. 



 

A Receipt and Discharge form shall be signed by the disabled employee if settlement is 

recommended. 

Refer to the following Work-Related Injuries policy for more details: 

(http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/WorkInjuriesPolicy/WorkI

njuries.pdf) 

2.3. Sharps Safety Policy 

In the event of an accidental sharps injury, the injured personnel shall:  

Immediately wash the affected area with soap and water.  

Gently encourage free bleeding of the wound and shall not suck or squeeze the injured site.  

Seek medical help if excessive bleeding occurs or if the wound requires suturing.  

All sharps injuries shall be reported to the immediate supervisor and shall be documented 

using the ―Incident Report‖ Form as per the Non-Patient Incident Reporting Policy (FMS-

SFT-003) and the Management of Accidental Blood or Body Fluid Exposure policy (PCI-

011).  Refer to the following Sharps Safety policy which addresses the proper procedures for 

handling and disposing of sharps: 

(https://his.aub.edu.lb/accrm/policies/Safety/AUBMC_Sharps_Safety_200810_2nd_Ed.pdf) 

 

3. Types of Insurance Policies 

The University holds various types of insurance policies and some are acquired on an as 

needed basis in which financial protection or reimbursement against losses is received from 

the insurance provider(s). The main insurance policies include but are not limited to the 

following:  

Worker‘s Compensation. 

Property Damage. 

Motor Vehicle. 

Public Liability. 

Medical Malpractice. 

When analysis of exposure to risk reveals a potential for loss to the University that 

cannot be reasonably reduced, eliminated or otherwise avoided, it may be necessary in 

such cases for the University to consider purchase of additional insurance coverage for 

such exposures. Any extended coverage is billed directly to the department requesting 

this coverage. Risk Management acquires and maintains all insurance for property and 

casualty exposures of the University. Such documents are strictly confidential. 

3.1. Worker's Compensation 

Workers‘ Compensation is governed by the Lebanese Law of September 16, 1983. In light of 

the Lebanese legislation, the University is legally required to have an insurance policy 

covering the compensation which would be due to an employee in case of a work accident.  

The Workers‘ Compensation insurance covers medical expenses, wage replacement 

payments, and disability benefits for employees injured on the job. Risk Management files 

claims on behalf of employees, monitors status, ensures appropriate distribution of benefits, 

and promotes the following: 

http://www.aub.edu.lb/pnp/fillableforms/Documents/Receipt,Release,andDischarge.pdf
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http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/WorkInjuriesPolicy/WorkInjuries.pdf
http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/WorkInjuriesPolicy/WorkInjuries.pdf


 

Healthy atmosphere for workers.  

Increased work productivity by improving the health of the worker.  

Safety against health hazards encountered in the work environment.  

Full functional capacity of the worker.  

AUB‘s employees are covered by this insurance Plan which according to the Lebanese Labor 

Law provides very limited coverage. For more detailed information, contact EHSRM. 

3.2. Property Damage 

The University secures property coverage for all buildings and their contents on a 

replacement cost basis. This blanket policy carries a deductible requirement. Departments 

desiring specialized coverage or a lower deductible amount for inventoried items should 

contact EHSRM for assistance. Any extended coverage is billed directly to the department 

requesting this coverage. 

Property Damage insurance covers buildings, equipment, and collections from losses such as 

fire, theft, flood, lightning, earthquake, including SRCC, etc. Risk Management provides 

assistance to departments with claim filing, monitoring, and distributing claim proceeds to the 

proper account. 

This policy applies only to University owned real property (buildings) or equipment. 

Coverage is not provided for personally owned items of employees. This includes shipments 

or deliveries of personal items to employees at the workplace. Employees receiving personal 

property at the workplace do so at their own risk. The American University of Beirut will not 

be responsible for any lost/damaged personal items shipped or delivered to employees at the 

workplace. 

Additionally, property leased by the University may also be covered under this insurance. 

Such insurance when required by written contract is specifically requested from Risk 

Management. A copy of the lease contract must be provided and newly acquired properties 

must be reported within 60 days.  

3.3. Motor Vehicle 

All University motor vehicles must be insured for liability to others for bodily injury and 

property damage. Evidence of such insurance should be placed in the vehicle at all times for 

use upon need or demand. Evidence of insurance should be retained in the glove 

compartments of University vehicles. This evidence of insurance is provided by Risk 

Management.  

Updated descriptive information of University vehicles should be sent to Risk Management 

upon any change in the status of the vehicle, i.e. manufacturer‘s name, year and model, and 

plate number. Departments concerned should notify Risk Management immediately of any 

vehicle transactions which have taken place within the University. This will help to lessen 

confusion in tracking down vehicles which may have been involved in certain situations such 

as accidents or insurance renewals, and will also lessen the chance of a noninsured vehicle 

being out on the road. 

In case of injury as a result of any motor vehicle accident, it is imperative to ask the driver for 

the bodily injury insurance of the vehicle and use this insurance to cover any medical 

expenses which may be incurred. 

All vehicles on Campus are required to have third party motor vehicle insurance. In case of 

material damage accident, it is mandatory to contact Risk Management so that insurance 



 

reimbursement can be triggered. The guidelines to follow in case of a motor vehicle accident 

are available at the following link: 

(http://www.aub.edu.lb/VPFF/EHSRM/Pages/MotorVehicle.aspx) 

For vehicle service, please refer to the following Vehicle service policy available at the 

following link: 

(http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/VehicleServicesPolicy/Veh

icleServices.pdf) 

The government has enacted ordinances banning the use of cellular telephones while driving 

and enforcing the use of seat belts. The University expects all drivers to be in compliance 

with safe driving and abiding by the non smoking policy and governmental requirements 

when driving. 

If an accident occurs: 

Make sure all individuals receive medical attention.  

Secure the names and addresses of witnesses, license numbers of other vehicles, and names 

of people involved in the accident.  

Secure the names of the insurance companies for all vehicles involved in the accident.  

Follow the emergency calling procedures.  

Upon returning to campus, complete the necessary incident report form and accident 

declaration forms. Accident reports must be reported to EHSRM as soon as possible.  

3.4. Public Liability 

General liability usually involves non-automobile related injuries/damage and non-employee 

related injuries. These typically include injury or damage claims brought by third parties, 

such as students or visitors. 

The Public Liability insurance policy covers bodily injury and property damage occurring to 

third parties who, as a result of these occurrences, allege negligence against the University or 

its employees and seek reimbursement for such damages.  Since there is no automatic remedy 

by law or insurance coverage for such damages, acceptance and payment of these claims 

occurs only after investigation and resulting in a determination of liability and verification of 

damages. 

Given the size and number of activities at the University there are a lot of people present on 

our premises every day. This may include students, family members and visitors, as well as 

the public at large. The first concern is for the person who just had the accident, to receive 

medical attention. 

Do not automatically accept responsibility for the accident. The fact that someone had an 

accident on University property does not necessarily mean that the University is liable. Risk 

Management will investigate the accident, determine if the University has any liability in 

coordination with legal counsel and parties concerned, and will handle all potential claims.  

AUB Beirut, in conjunction with the New York Office, participates in the Self-Insurance 

Fund and Pool. The program covers major damages to tangible property resulting from 

occurrences in the conduct of the University business and damages arising out of professional 

services. Students while enrolled in a practicum or other training program authorized by AUB 

and while acting within the scope of their duties and University faculty and staff of are 

"covered persons" under this insurance program and are subject to its terms and conditions. 

http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/VehicleServicesPolicy/VehicleServices.pdf
http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/VehicleServicesPolicy/VehicleServices.pdf


 

The coverage of faculty, staff, and students is limited to occurrences or professional services 

which are within the scope of this program. 

3.5. Medical Malpractice 

Professional liability or medical malpractice claims, generally concern allegations of 

negligence regarding the rendering of professional services which result in bodily injury to 

the patient.  

Negligence, in the professional liability setting, is defined as a departure, either by the acts or 

omissions of a health care provider, from the accepted standards of care. 

In the current health care environment, an increasing number of patients who believe they 

have sustained physical or psychological harm as a result of the hospital‘s or a healthcare 

provider‘s negligence bring claims or lawsuits to recover damages. A number of factors can 

contribute to patients‘ decision to sue. Although some patients have legitimate reasons to 

bring a claim or lawsuit, some of the litigation is attributable to our living in a society which 

commonly uses litigation to address any perceived injustice. 

3.6. Travel Insurance 

Risk Management supports the community by providing Travel Insurance policy to 

employees traveling outside Lebanon on business leave. Coverage is strictly limited to 

―medical emergency‖, which is defined as a sudden, unexpected, and unforeseen occurrence 

of condition resulting in an injury.  

Refer to the following Travel Insurance policy for more details: 

(http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/TravelInsurancePolicy/Tra

velInsurance.pdf). 

 

3.7. Special Events 

Organizations or individuals not directly associated with the University but using University-

owned facilities shall either: 

provide to the University a certificate of insurance or  

purchase coverage for the event.  

Protection is provided against negligent acts for which the group or organization may be held 

responsible for property damage or bodily injury. AUB should be named as an additional 

insured. The cost of the coverage is a per-day charge based on the type of event and number 

of people attending the event. Non-University groups may contact EHSRM for cost 

estimates. 

While the University provides no insurance protection covering the sponsor, the sponsoring 

organization or individual has the option to protect themselves by purchasing liability 

coverage for property damage, bodily injury, and/or personal injury associated with an event 

in the University. 
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http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/TravelInsurancePolicy/TravelInsurance.pdf
http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/TravelInsurancePolicy/TravelInsurance.pdf


 

4. University & Student Activities 

Risk Management can assist any University department or student clubs in their activities. 

The process of planning, leading, organizing, and controlling activities aims to: 

Minimize injury or harm to students or event participants. 

Minimize financial losses arising from legal responsibilities and liabilities to the students 

organizers, student clubs, participants, and the University. 

The University has a public liability insurance that can be extended to cover such activities. 

Those activities will be referred to the insurer on a case by case basis to secure 

proper coverage and to communicate back in case of any reservation.  

For any event involving the University as a member/participant, Risk management shall 

review the related insurance policy before hand in order to make sure that it is adequate. It is 

also required that participants make provision for personal medical insurance. 

For any event involving the University as an organizer/sponsor, Risk Management shall be 

informed ahead of time in order to secure proper coverage and to advise on preventive 

measures. 

Food served, games and activities during such events should not have any potential for 

harming or injuring people e.g. fishing rods and hooks or using real darts; dangerous and 

hazardous activities are generally excluded from any insurance coverage. 

All activity organizers shall: 

Inform Risk Management at least one week of the planned activity date. 

Send Risk Management a listing of games or activities that will be carried out during the 

event. 

Send Risk Management a list of the food providers who will be serving food. 

Receive a confirmation that University Public Liability insurance policy is extended to cover 

activities and/or if there are any reservations.  

 

In the event of an incident, the primary event organizer will fill out an ―Incident Report‖ and 

forward a copy to the person next in authority, Student Affairs, and to Risk Management as 

soon as possible. In the event of a serious injury or death, it is essential that this notification 

be made immediately.  For more details, please refer to the following link:  

(http://www.aub.edu.lb/VPFF/EHSRM/Pages/StudentActivites.aspx). 

 

4.1. Field Trips and Other Similar Events 

University employees, as part of their official capacities, must at times arrange for various 

types of off-campus activities such as instructional related trips, field and demonstration trips, 

recreational, and athletic trips. 

University employees acting as sponsors or instructors of the field activity must be 

designated and authorized by the University to perform such roles in order to assure 

appropriate liability protection for their acts. Additional coverage of Personal Accidents can 

be obtained at an additional premium, provided that names and age of participants are 

provided to Risk Management one week before the event takes place. For activities that are 

http://www.aub.edu.lb/VPFF/EHSRM/Pages/StudentActivites.aspx


 

not sponsored by the University, clear separation should be maintained by the University 

from such activities. Employees should refrain from assuming duties where possible.  

Waivers are often used when the nature of the activity is inherently risky even after plans 

have been made to minimize that risk. By signing a well prepared waiver 

(http://www.aub.edu.lb/vpff/ehsrm/Pages/SafetyRelease.aspx), participants understand the 

risk involved and that they are willing to take that risk. The waiver should also inform the 

participant that organizers are taking reasonable precautions and steps to ensure that the event 

is reasonably safe.   

 

4.2. University Contracts 

It is the policy of the University to prevent any potential accident from occurring. All 

employees, students, contractors, or visitors must be protected from any potential hazard that 

may occur. Where possible, the University will not assume the loss exposures of lessees, 

contractors, other organizations, entities, or individuals by requiring hold harmless 

agreements and appropriate insurance coverage.   

Risk Management reviews Requests for Proposals and contracts to ensure that they do not 

violate terms and conditions of University policies and procedures, they address all possible 

risks, as well as existing or required insurance policies. 

Such a review is dynamic and is dependent on the existing risk elements that can be depicted 

from the review of the overall activity, previous history, problems faced, other similar 

projects, assuring that insurance elements required are according to the risk involved and are 

included in the contract, provide or ask the contractor to provide its own insurance, and 

follow up on the accuracy of the documents received; the review will be viewed in prospect 

of the overall operations of the University. 

A comprehensive risk management review is conducted for contracts & RFPs to identify 

risks, liabilities and insurance requirements as follows:  

Review Requests for Proposals prior to issuance in order to ensure that risks are identified 

and liabilities are attended to depending on the project. 

Review the contract document before it is finalized such as indemnification, insurance 

requirements, etc. and that terms and conditions are according to the RFP issued. 

Require insurance coverage which varies depending on the type of contract, the persons 

involved, the period of contract, the limits of liability, history, etc. 

Receive all required document for checking and approval such as bank guarantee and 

insurance documents. 

All contracts shall be reviewed by the legal counsel. 

All contractors appointed by the University should provide a safe and healthy environment 

for the employees and occupants in the area and shall agree to abide by all applicable safety 

regulations and University policies and procedures. 

Contract templates are available at the following link: 

http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/SelectingProfessionalServic

esPolicy/SelectingProfessional.pdf and Appendix VI - Contract Review Checklist 

http://www.aub.edu.lb/pnp/fillableforms/Documents/ContractReviewChecklist.pdf 

Hold harmless and indemnification provisions. When we agree to indemnify and hold 

someone harmless we are agreeing to protect them from liability or loss and not to hold them 

responsible for liability that may arise out of the service. If we agree to indemnify the other 

http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/SelectingProfessionalServicesPolicy/SelectingProfessional.pdf
http://www.aub.edu.lb/pnp/generaluniversitypolicies/Documents/SelectingProfessionalServicesPolicy/SelectingProfessional.pdf
http://www.aub.edu.lb/pnp/fillableforms/Documents/ContractReviewChecklist.pdf


 

party, we should limit the indemnification as much as possible and negotiate the same 

indemnification for the University.  

Types of contracts for review: Any service contract irrespective of dollar amount and any 

purchase contract that involves non regular purchase items or high amount of money. 

 

4.3. Certificates of Insurance 

Occasionally the University needs to provide or receive from another party evidence of 

insurance coverage for liability, property, workers‘ compensation or other specifically 

identified insurance. Such evidence must normally be issued by the insurance carrier, or in 

the case of the University self insurance program, must be issued by the University.  

 

All requests for certificates of insurance should be addressed to Risk Management, allowing 

to review the request and notify the University‘s insurance broker, if appropriate, to issue the 

certificate. The University‘s insurance broker will not issue a certificate of insurance unless 

authorized by Risk Management.  

Issuance of certificates requires specific information regarding the event, function, provision 

of services, or use of facility for which the certificate is to be issued. All such information 

must be submitted in writing to Risk Management by the University faculty or staff member 

needing the certificate. All certificates are issued specific to the intended purpose. There are 

no generic certificates 

 To request a Certificate of Insurance, the following written documentation is required:  

Written request on departmental letterhead that contains a brief statement describing the 

event, function, provision of services, or use of facility the certificate must address. 

The name and address of the party/ies to whom the certificate is to be provided (the original 

of the certificate will be sent directly to the requesting party by the insurer). 

The beginning and ending dates and times of the event, function, provision of services, or use 

of facility. 

The place or site, where the services will occur. 

A complete copy of the contractual agreement applicable to the event, function, provision of 

services or use of facility.  
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Foreword 

 

The American University of Beirut is committed to providing its patients, students, 

employees and visitors with environmental health, safety and risk management services that 

support the University‘s mission of rendering education, research, patient care and public 

services.   

The Sanitation Unit of the Environmental Health, Safety & Risk Management Department 

(EHSRM) is responsible for implementing the University‘s Policy on Environmental Health, 

Safety and Risk Management by ensuring that University operations comply with Lebanese 

and/or US codes, regulations and standards.   

 

1. Administrative 

1.1. Preface 

This manual contains the sanitation operational guidelines that are followed by the EHSRM 

personnel who perform sanitation services for the University. 

Compliance with operational guidelines outlined in this manual will result in uniform 

interpretations as they relate to sanitation services. This manual does not supersede local 

ordinances, policies, and procedures. 

The manual allows for replacement of outdated material. As updated material is circulated, it 

will be noted with the location in the manual where it should be added and any material it 

replaces should be removed. This process will provide for "current" guidelines. 

 

1.2. General Organizational Responsibility 

The organizational structure of the Sanitation Unit recognizes that the public health needs of 

the University customers can best be served at the internal level, with external technical 

assistance on contractual basis in an effort to achieve customer satisfaction. 

Responsibilities of the Sanitation Unit are to: 

1. Develop categorical expertise to provide sanitation needs in the most effective and 

efficient manner. Categorical areas include food safety, water quality, general 

housekeeping, etc. 

2. Draft guidelines to assist in implementing categorical services.                               

3. Monitor contracts through the review of file documentation for appropriate interpretations 

of laws, rules and guidelines, field surveys, and evaluation of information contained in 

reports. 

4. Develop training courses and seminars for group training purposes. 

5. Draft proposed internal legislation as necessary. 

 

1.3. Response to Community Sanitation Complaints 

This activity covers the investigation of complaints involving possible sanitation violations.  

It includes providing recommendations and assistance to individuals making the request in 

accordance with priorities in effect. 



 

Complaints and requests for services received by the Sanitation Unit are handled by the 

Sanitarian. A record should be made of the request and accompanied by recommendations for 

correction. 

Anonymous requests or complaints may be investigated at discretion. 

Investigations are to be initiated within a period as suggested below:  

1. Complaints or requests that involve an imminent sanitation hazard should be 

investigated upon receipt. Those exhibiting a potential sanitation hazard should be 

investigated within five (5) working days of receipt. 

2. Complaints or requests that involve only nuisance conditions should be investigated 

within fifteen (15) working days.   

  

2. Responsibilities 

2.1. Water Quality Control 

Potable Water Monitoring 

All the water at the University is treated potable water. The city potable water to the 

University is received and allowed to sediment in the storage tank where it overflows to a 

second storage tank free from any suspended solids. The water is then chlorinated and 

pumped to the system. 

The Chlorine level in the potable water is monitored on a regular basis. Occasionally a 

comprehensive water testing is done to monitor the quality of the city potable water supply to 

the University. 

Cooling Towers and Service Water Monitoring 

Legionnaires‘ disease is an acute bacterial infection of the lower respiratory tract. Among the 

elderly and persons whose body resistance is weakened by other concurrent illnesses, the 

infection can be fatal. The disease is caused by the inhalation of tiny water droplets 

containing the Legionella bacteria that thrive in poorly maintained cooling towers. Proper 

maintenance of cooling towers with regular mechanical cleaning, and routine treatment with 

biocides is therefore important and necessary. 

To minimize the risk of outbreaks of Legionnaires‘ disease, it shall be the responsibility of 

the Sanitarian to: 

(a) Assess the risk of occurrence of Legionnaires‘ disease arising from cooling towers. 

(b) Help in the set up and management of a program to minimize the risk of an outbreak of 

Legionnaires‘ disease and monitor the effectiveness of the program. 

(c) Help to ensure the safety of operation and maintenance personnel and that they are 

adequately trained. 
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Water Sampling and Bacteriological Monitoring 

A regular testing program for Legionella bacteria shall be carried out to check the efficacy of 

the water treatment regime at the following intervals: 



 

Legionella bacterial count: At least once every year. 

 

The interpretation for various levels of Legionella bacteria contamination and the action to be  

taken shall be as follows: 

 

Legionella 

bacteria count 

(cfu/milliliter) 

Interpretation Action 

 

<10 to 20 

 

 

This is the most 

common result. 

 

Does not require remedial action. 

   

30 to 190 

This is the second 

most common 

result. 

The decision to disinfect the tower or 

system should be made by considering 

the numbers of Legionella, location of 

the tower or system, and the type of 

employee, patient, or visitor 

population.  

   

200 to 1,000, and 

greater than 

1,000 

 

This is the least 

likely test result. 

This result 

represents a public 

health concern. 

 

Disinfection of the tower or system is 

indicated. Obtain another test after 

disinfection. Review the biocide 

treatment program currently in use. 

Obtain another test within a few weeks 

to check for evidence of increases in 

number of Legionella. 

 

Cfu = colony forming unit 

 

2.2. Beach Water Monitoring 

Beach water is tested weekly for contamination to check suitability for swimming. 

Beach water is sampled in five locations representing all used areas. The water is checked for 

the presence of indicators. The indicators used are the total and fecal coliforms. 

The results are recorded and kept. Acceptable limits are considered according to the 

Environmental Protection Agency (EPA) Beach Water Guidelines. 

After obtaining the test results, a beach water suitability sheet (Appendix 1) is filled 

indicating whether the water is suitable for swimming or not, and is posted at the beach 

entrance.  

 



 

Beach Closure 

In the case of a fecal coliform count exceeding the recommended level, the beach water 

suitability sheet will indicate that and the beach is closed for swimming. More sampling and 

testing is performed until the count is below the recommended level, and the beach is re-open 

for swimmers. 

 

2.3. Hostler Swimming Pool 

The Charles Hostler Swimming Pool water is monitored on a weekly basis. Total and free 

chlorine levels in addition to pH level are tested and monitored according to EPA guidelines. 

 

2.4. Housekeeping Activities Monitoring 

General Housekeeping Monitoring 

Routine inspections are performed to monitor the suitability of the work of the housekeeping 

personnel. These inspections check on the general cleanliness conditions, toilets and showers 

state, molds and other growths, etc. 

 

Pesticides, Disinfectants and Cleaning Fluids Control 

The Sanitation Unit provides assistance in pest control activities and recommendations (based 

on MSDS review) regarding pesticides, disinfectants and cleaning fluids selection and use.  

 

2.5. Food Quality Control 

The Sanitation Unit shall coordinate with the various food facilities at the University to 

ensure the compliance to the US Food Code. The Food Code is being explained and 

conveyed to the food managers and food employees through various formal and informal 

training sessions and meetings. 

For information about the Food Code, click the following link:  

http://www.cfsan.fda.gov/~dms/foodcode.html 
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Training Food Employees 

The Sanitation Unit makes sure that employees are trained on the basic hygienic procedures, 

contamination hazards, food borne illnesses and prevention, as well as the basic procedures 

as outlined in the Food Code. 

Food Managers should also undergo proper training successfully to be eligible to run a food 

facility at the University. 

 

Food Facilities Inspection 

Inspection frequency is to be determined by the Sanitarian based on the food facility in 

question. Food facility in the high risk category should be inspected on a more frequent basis 

http://www.cfsan.fda.gov/~dms/foodcode.html


 

than medium risk facilities, which in turn, should be inspected on a more frequent basis than 

low risk facilities. A suggested inspection frequency would be that high risk facilities  be 

inspected twice as often as those classified as medium risk and medium risk facilities be 

inspected twice as often as low risk facilities, which should be inspected at least annually.   

Follow-up inspections are determined by the Sanitarian depending on the violation type and 

number as well as the time given to gain compliance. 

Food Inspection Form is found in Appendix 2. 

Guidelines/Criteria for Closure of Food Establishments 

Prior to issuance of a closing order for a food facility by the Sanitation Unit, one or more of 

the conditions listed below must be met: 

Conditions Warranting Closure of a Food Establishment 

The Sanitation Unit may seek administrative or judicial remedy to achieve compliance with 

the Food Code if a person operating a food facility or an employee of a food facility: 

A) Allows critical items on the Food Inspection Form to remain uncorrected beyond the 

periods established by the Sanitation Unit.  

  

B) Allows repeated non-critical items on Food Inspection Form to remain uncorrected 

beyond the time frames established by the Sanitation Unit.  

 

C) Allows an imminent health hazard to exist within the facility and refuses to close 

voluntarily until the imminent health hazard is abated. 

 

D) Fails to comply with the Sanitation Unit order concerning an employee suspected of 

having a disease transmissible through food handled by the infected person. 

 

E) Fails to detain foods placed under embargo. 

 

F) Is associated with a food borne illness outbreak. 

 

Has not eliminated the cause of food borne illness outbreak from the facility. 

 

Issuing Temporary Food Permits and Events Monitoring 

A public event is one in which any advertising or inducement exists for the community to 

attend. A private event is for University employees or students only, and the food service is 

limited to a known group. 

The student body planning the event should apply for a temporary food permit at the 

Sanitation Unit. The application should reach the Sanitation Unit one week prior to the event 

date. 

 

 



 

 

General Guidelines For Temporary Food Events  

 These guidelines are being implemented to protect the public as well as the University‘s 

interests. Preventing food poisoning is the University‘s aim.  

 Food borne illness does not have to happen. Many cases can be avoided if an event 

coordinator follows simple guidelines and if University employees, students and 

volunteers handle food properly. 

 All stands should be covered from above (stands with no cover will not be allowed to 

start operating unless this requirement is fulfilled). Stands with open fire for example 

―sage‖ should have a thick wood or metal cover. 

 Tables should be cleaned and clear of anything other than the food and tools to be used 

(i.e. no keys, no chains, etc.). 

 Wash hands carefully before working and using gloves, and after working. 

 Latex gloves are prohibited. Use only Polyethylene gloves. 

 Use the gloves only once. 

 Food on the tables (vegetables, pastry, etc.) must be always covered, or individually 

wrapped, and attended to prevent insect access. Wash food (vegetables, fruits, etc.) 

carefully before serving. 

 Food such as meat, chicken, cheese, and milk should stay in the fridge except when 

used. 

 Don‘t mix raw and cooked food. Caterers and clubs who will be serving meat and 

chicken must have separate tools for raw and cooked food. 

 Cook and serve food upon demand (i.e. no mass production).  Ill persons (even with 

sour throats) should not work at the stand and handle food. Also try not to cough or 

sneeze over the food. 

 Eating and working is not allowed. 

 Garbage should be cleared constantly. Garbage containers should be always covered. 

Garbage under tables is not acceptable. 

 Iceboxes should have drains to allow molten water to leak out. 

 Only pre-packaged ice is allowed to be served with drinks. Serving ice with bare hands 

is prohibited. Only individually wrapped straws are permitted. 

 Persons who handle the money shall not serve food unless it is pre-packaged or 

wrapped. 

 No smoking. 

 

2.6. Clean Rooms and HEPA Filters Leak Testing 

The Sanitation Unit is responsible to check for proper design, utilization, and testing of 

isolation/clean rooms in terms of High Efficiency Particulate Air (HEPA) filter leak testing.  

 

 



 

 

2.7. Assisting in Infection Control Activities 

The Sanitation Unit assists in some infection control activities as to the prevention and 

removal of biohazardous agents, testing and recommending solutions, etc. 
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EMERGENCY PHONE NUMBERS & EHSRM CONTACT NUMBERS  
 

Protection Office 2400 (24 hours/day) 

Fire 5555 (24 hours/day) 

University Health Services 3000 (working hours) 

Cardiac Arrest Team (Adult) 6666 (24 hours/day) 

Cardiac Arrest Team (Pediatric) 3333 (24 hours/day) 

NICU Team 7770 (24 hours/day) 

Code Pink (Infant/Child abduction) 9911 (24 hours/day) 

Code D (Levels I or II Disasters) 9999 (24 hours/day) 

Infection Control 

Needle Prick/Biological Exposure 

2222 (24 hours/day) 

Email: icp@aub.edu.lb, Pager 0773 & 0716 

Beirut Fire Brigade 175 (24 hours/day) 

Civil Defense 125 (24 hours/day) 

Red Cross 140 (24 hours/day) 

 

Both supervisors and workers play an important role in ensuring a safe and healthful 

workplace at AUB. Individuals with specific safety questions or concerns are encouraged to 

raise them with their immediate supervisor; however, when this approach is unsuccessful in 

resolving a safety issue, concerns may be raised by direct contact with an EHSRM staff 

member as follows: 

 

Environmental Health, Safety, 

& Risk Management Department: 

2360 (Working Hours); E-mail: ehsc@aub.edu.lb 

http://www.aub.edu.lb/vpff/ehsrm/Pages/index.aspx 

Environment & Safety Engineer 

Dr. Raja Abdallah 

2361 (Working Hours); 03/909112 (24 Hours) 

E-mail: ra08@aub.edu.lb; Pager: 0061 

Health & Safety Technician 

Mr. Mike Rebeiz 

2366 (Working Hours); 03/909117 (24 Hours) 

e-mail: mr07@aub.edu.lb; Pager: 0077 

Senior Fire Protection Engineer 

Mr. Bilal El Iskandarani 

2368 (Working Hours); 03/909115 (24 Hours) 

E-mail: be02@aub.edu.lb; Pager: 0069 

Occupational Safety Officer 

Mr. Salah Bayyoud 

2345 (Working Hours); 03/909116 (24 Hours) 

E-mail: sb51@aub.edu.lb; Pager: 0067 

University Radiation Safety Officer 

Mr. Mohamad Tamim 

2378 (Working Hours); 03/909113 (24 Hours) 

E-mail: mt22@aub.edu.lb; Pager: 0038 

Radiation Protection Specialist 

Ms. Safaa Mourad 
2367 (Working Hours) 

E-mail: sm38@aub.edu.lb; Pager: 0065 

Radiation Protection Specialist 

Mr. Mohamad Haidar 
2363 (Working Hours) 

E-mail: mh94@aub.edu.lb; Pager: 0037 

Senior Risk Manager 

Ms. Aline Assaf Bassil  

2369 (Working Hours); 03/988678 (24 Hours) 

E-mail: aa08@aub.edu.lb; Pager: 0082 

Sanitarian & Biosafety Officer 

Mr. Talal Abou Mjahed 

2362 (Working Hours); 71/180108 (24 Hours) 

E-mail: ta29@aub.edu.lb; Pager: 0062 

Assistant Sanitarian & Biosafety Officer 

Ms. Souha Arzouni 

2379 (Working Hours)  

E-mail: sa56@aub.edu.lb; Pager: 0078 
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