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Foreword

The purpose of this document is to educate research investigators about consensus standards of good laboratory practice, and to promote conformance with the Laboratory Safety Standard R 325-70100 and the Michigan Occupational Safety and Health Act (MIOSHA) Act 154 of 1974.

Most research labs at UM are covered by this safety standard.  According to the regulation, a Chemical Hygiene Plan (CHP) applies to all employers engaged in the laboratory use of hazardous chemicals.  A “laboratory” is defined as a facility where the laboratory use of hazardous chemicals occurs.  A “hazardous chemical” is defined as a chemical for which there is evidence that acute or chronic health effects may occur in exposed employees.  Such chemicals include carcinogens, toxic agents, irritants, and agents which damage the lungs, skin, eyes or mucous membranes.  “Laboratory use of hazardous chemicals” is defined as handling or use of such chemicals in which all of the following conditions are met:

1.
Chemical manipulations are carried out on a “laboratory scale”, or work with substances in which the containers used are designed to be easily and safely manipulated by one person;
2.
Multiple chemical procedures or chemicals are used;
3.
The procedures involved are not part of a production process, nor in any way simulate a production process;
4.
“Protective laboratory equipment” is available and in common use to minimize the potential for employee exposure to hazardous chemicals.

The intent of the CHP is to protect employees from health hazards associated with hazardous chemicals in laboratories and to keep exposures below specified limits.  The CHP includes information to ensure that employees have working knowledge about the hazardous chemicals they use.  It is also intended to provide guidance on safety and compliance with additional regulations dealing with chemical, biological, radiological, and other hazards. 

It is to be used and supplemented, as needed, by each Principal Investigator (PI) or lab-related research at the University of Michigan.  It is the responsibility of the PI to review this general CHP and to use it in the development of a complete plan specific to their laboratories.  Each PI is responsible for the implementation and documentation of his or her own Chemical Hygiene Plan and for providing safety information and training to their employees.
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Chapter 1 – Introduction

1.1  Planning Safe Research

SAFETY AND ENVIRONMENTAL EXPECTATIONS FOR RESEARCH AT THE UNIVERSITY OF MICHIGAN 

Safety and environmental stewardship are the responsibility of every student, faculty, staff, and visitor to the University of Michigan.  This summary clarifies the responsibilities of Deans, Directors, Department Heads, and Principal Investigators (PI) for the planning and conduct of research involving physical, chemical or other hazards at the University of Michigan. Actual cases of damage and injury are outlined and analyzed for root causes.

EXPECTATIONS  

Principal Investigators are expected to be fully aware of the risks posed by their research materials/methods and effectively communicate this awareness to their students.  The expected method for instilling this awareness is through written standard operating procedures (SOP), used to instruct the students and identify necessary precautions to avoid injury, equipment damage, or release. Written records of this instruction must be maintained by the lab involved.  Equally important to communication is direct involvement of the PI in observing the behavior of their students, and enforcing safety procedures.  Research equipment safety features such as exhausted enclosures, sensor/alarm systems, power-interlocked guards and shields, system pressure gauges, and other measures must be installed to reduce exposure risks and monitor system performance. 

The management aspects of meeting these expectations is sometimes difficult for Principal Investigator, so the task may be assigned to a laboratory manager or other designated responsible person.  The absence of such a lab manager leaves the Principal Investigator responsible for the safety of day-to-day activities and resulting incidents. 

RESOURCES

The University of Michigan provides health, safety, and environmental resources to the research community through the Department of Occupational Safety and Environmental Health (OSEH). Technical assistance regarding research material risks, method refinement, equipment specifications and training, hazard containment, protective equipment, and hazardous waste disposal is available from OSEH. The OSEH web page (http://www.oseh.umich.edu/) is a readily available resource for initial query into these areas.

Templates for SOP, safety plans, and recommended methods are all easily accessible from this on-line system. OSEH representatives for the research campuses are a phone call away and will provide personalized service for specific research challenges. 

CASE STUDIES 

The following four case studies highlight the critical need for planning safe research.  These cases are just a few of the lab incidents seen at the University of Michigan.  Although some of these incidents seem minor, it should be easy to see the potential for catastrophic loss and understand that planning for the safety of experiments is far better than dealing with the employee injury, equipment damage, work stoppage, or environmental damage, which result from a lab incident.

FLUORINE GAS INHALATION INJURY

A graduate student, working alone in a laser lab, was using fluorine gas in a delivery system to fill the laser. The gas bottle and delivery system were not enclosed or vented, and no sensors or alarms were in place to detect leakage. The copper line delivery system was hanging out and unsecured.

As the student attempted to fill the laser with 5% fluorine, the delivery system failed at an unexpected location, allowing leakage to the laboratory. Odor of gas was apparent, but the student continued the fill attempt. Another 45-minutes passed before she gave up the unsuccessful fill attempt and summoned assistance from another student, who immediately implemented the posted emergency response plan for fluorine gas leaks.
The student suffered pulmonary edema that produced serious symptoms over the course of a week. Medical specialty treatment was necessary after several emergency room visits. Root cause analysis of the circumstances of the exposure revealed small fluorine leaks to be a fairly common occurrence in the lab. Students were left to differentiate high hazard leaks from low hazard leaks based solely on odor levels. In this case, the student misjudged. Suggested corrective actions included: revision of fluorine filling procedures and a review with laboratory staff;  installation of a vented gas box for the fluorine, with sensors to alarm in the event of a leak. 

DRYING OVEN EXPLOSION AND FIRE 

A post-doctoral researcher was processing several polymer samples, dissolved in ethanol. The process required evaporating the ethanol from open beakers to leave the polymer residue. This was usually done at room temperature in the chemical fume hood. Late in the afternoon, he was in a hurry to have the experiment completed, so he decided to accelerate the ethanol evaporation by using a drying oven. There was no written SOP for the procedure. An hour into the evaporation, and with the lab empty, the ethanol vapors found an ignition source in the thermostatic switch for the oven, creating an explosion and fire.

The oven was clearly labeled as not being suitable for use with flammable solvents.  With no SOP, specific instructions on drying were not available from the PI - employees were left to their own devices to carry out the experiment. Also, the post-doctoral researcher was confused about flash points. He claimed that the flash point of his ethanol solution was 70°C when in fact it was 70°F.  Running the oven at 60°C equated to 140°F, well above the flash point for the solution. Corrective actions included re-education of the laboratory staff on flammability risks of solvents and the development of written SOP for their methods utilizing flammable solvents. 

PYROPHORIC GAS RELEASE, FIRE, ALARM AND BUILDING EVACUATION 

A graduate student, working with a post-doctoral researcher, was attempting to change the oil in a turbo pump used for a Molecular Beam Epitaxy (MBE) tool. This research involves solid state electronics production. The hydride gas had not been adequately purged from the system prior to cracking open the pump. Hydride gas escape produced a moderate fire and sensors set the building into alarm. Students were unable to extinguish the fire for some minutes, facing  potential exposure during that time.

This was the second such incident in two years. The gas exhaust system had no reliable gauges to indicate failure, so the researcher had no positive indications that the purge had been unsuccessful. Pump placement, in an awkward position, was another complicating factor. Later, it was found that purge pressure gauges were inadequate to indicate system blockage. An SOP was not in place for most of the lab procedures. An emergency response plan was not in place. Equipment maintenance was non-existent. Two years of continuous use lead to exhaust system blockage.

Corrective actions have been undertaken to relocate pumps to more serviceable positions. Interlocked pressure gauges have been installed for system shutdown in the event of flow failure. An SOP has been developed for each experimental procedure. A mandatory prior approval system is in place for MBE runs. Students have been retrained on all procedures. Equipment maintenance schedules have been developed. Necessary equipment upgrades are on a 6-month plan. 

LASER EYE INJURY 

A student, working alone with a Class 4 laser, wished to align the laser but chose not to use eye protection. The student removed a shield, meant to guard against accidental eye exposure and injury, and received an exposure from the laser off the edge of the optical lens. The laser guard was not interlocked with the power, which would have prevented laser operation when the guard was removed. Corrective actions included retraining of the research lab staff on SOP for safe laser use, and interlocking laser power to the guard mechanism. 

EXPECTATIONS – THE BASICS 

PLAN FOR SAFETY

It is the goal of the PI to have an experimental design deliver useful data in an efficient and timely manner, without delays or incident. Some of the first considerations for an experiment design or method change are the potentially hazardous chemicals to be used, potentially dangerous equipment to be purchased, and the potential injury they may cause. One rule-of-thumb is to assume that incidents, e.g., chemical spills, fires, etc., will happen and plan accordingly. This will drive decisions to: minimize experimental quantities; mandate protective equipment; enclose processes in fume hoods or provide other ventilation; place guards, screens, or barriers between the hazard and the researcher; and other prudent practices. 

OSEH is a resource for this planning process and can help identify points of consideration. Be fully aware of the risks – a good working knowledge about the hazards of any chemicals used in the research and the potential dangers of any equipment is critical. Read and understand the product safety warnings on research equipment and hazardous chemical labels. Thoroughly review Material Safety Data Sheets for chemicals the staff is expected to use, so they can be briefed on any specific hazards. Consider how to train the staff to assure they retain the knowledge. Think about the response and performance expected from the staff if an incident occurs.

COMMUNICATE AWARENESS 

Staff and students must be knowledgeable about the hazards of their work and what action to take in the event something goes wrong. Make absolutely sure that students and staff who are working with hazardous materials and equipment have been fully briefed on the risks they are exposed to and what to do when things go wrong (assume they will).  Provide them with written emergency procedures and training to handle laboratory emergencies and personal injuries. 

WRITE STANDARD OPERATING PROCEDURES (SOP)

Experimental protocol must be followed closely and without deviation.  When writing methods, include precautions and warnings that address protective equipment, chemical storage, fume hood use, and chemical waste disposal.  Write these precautionary instructions into the protocol at points where the risks appear. 

USE SOP FOR INSTRUCTION

Staff and students must be familiar with and follow prepared and approved SOP.  Use the SOP to provide employees instruction in the lab about expectations for performance and safety.  A written SOP lends an element of consistency to instruction, so one person is not over-trained while another is under-trained.  Continuity is also important, so the instructions are not distorted or weakened over time and by staff turn-over. 

OBSERVE THE BEHAVIOR OF THE STAFF

The PI’s instructions must be followed in practice, on a daily basis.  The PI is responsible for personally verifying that approved methods and precautions are being followed.  Regular presence of the PI in the research lab, observing the experimental methods, indicates a serious approach to safety.

ENFORCE SAFETY PROCEDURES  

The PI must know about and correct those who do not follow instructions. In the event employees are not following standard safety precautions, or flagrantly ignoring good lab practices, firm action must be taken to clarify safety expectations to the employee and others in the lab.

DESIGNATE A RESPONSIBLE PERSON  

A management structure must be in place to maintain the quality of operations when the PI is away. Long-term management of a research project is best accomplished with the aid of experienced and empowered laboratory managers. Such lab managers can efficiently instruct new staff, maintain the quality of practices, and offer ideas for improvements. 

ASSURE EQUIPMENT SAFETY FEATURES  

Hazardous equipment must have features that prevent injury, even if the user intentionally tries to defeat the guards and shields. Many modern scientific instruments contain features that reduce or eliminate the potential for accidental exposure and injury to the user. These features are present to reduce product liability, based on past injury experience. For thousands of older instruments that contain few or no safety features, the PI is responsible for identifying critical hazard points and guarding them with shields or power interlocks. 

PLANNED OBSOLESCENCE

Scientific equipment (or a sophisticated facility) needs to function safely for a long period of time. Nothing man-made lasts forever, and most equipment requires expensive maintenance to operate past 5-years. At 10-years, most equipment is obsolete and parts are hard to find. At this point the equipment may become unsafe. Planning for maintenance costs and eventual replacement costs for critical equipment and specialty facility infrastructure should be undertaken as a lab management function. Too often, the day comes for replacement and no funding is available. 

UM-OSEH provides consultation and technical support for all of the above responsibility areas and can be reached by calling 763-6973.
1.2  Regulatory Introduction

In January 1991, the Occupational Safety and Health Administration (OSHA) promulgated a final rule for occupational exposure to hazardous chemicals in laboratories (29 CFR 1910.1450).  Included in the standard is the requirement that all employees covered by the standard must carry out the provisions of a Chemical Hygiene Plan (CHP).

A CHP is a written program which sets forth policies and procedures for protecting employees from the health hazards presented by potentially hazardous chemicals (and other agents) used in workplaces.  Components of a laboratory-specific CHP must include:

1.
Designation of personnel responsible for implementation of the CHP, including the assignment of a Chemical Hygiene Officer (CHO).

2.
Standard Operating Procedures (SOP) relevant to safety and health to be followed 
whenever laboratory work includes the use of hazardous chemicals and other agents.

3.
Provisions for employee information and training to be provided before the assignments to work areas where hazardous chemicals are present and prior to assignments involving new exposure situations.  Information to be provided includes:
· Contents of Standard 29 CFR 1910.1450,

· Location of Principal Investigator’s (PI’s) CHP,

· Inventory of laboratory chemicals, and

· Methods and means to evaluate potential hazards, including discussion of permissible exposure limits.

4.
Employee training including, as a minimum:

· Physical and health hazards associated with the hazardous chemicals in the work area,

· Measures employees can take to protect themselves from these hazards,

· Methods and observations to help detect the presence or release of hazardous chemicals, and

· Signs and symptoms associated with overexposures to hazardous materials used in the laboratory.

5.
Determination  and implementation of control measures to reduce employee exposures to hazardous chemicals by using:

· Engineering controls,

· Personal protective equipment (PPE), and

· Safe work practices and personal hygiene.

6.
Requirements that fume hoods and other protective equipment are functioning properly and for maintaining adequate performance of such equipment.

7.
Availability of Material Safety Data Sheets (MSDS) and other sources of information, to describe potential hazards and safety precautions for specific chemicals.

8.
Provisions, as may be needed, for additional employee protection for work involving particularly hazardous substances and conditions, including situations which may require special approval from the PI prior to implementation.

1.3  The Chemical Hygiene Plan (CHP)

The Department of Occupational Safety and Environmental Health’s Chemical Hygiene Plan includes sections dealing with Chemical, Biological, and Radiation Safety, and other safety issues.  It consists of three main parts:

1. The CHP, which describes general policies and procedures and encourages the development of laboratory-specific safety activities.

2. The CHP Notebook, which is intended to facilitate the development and maintenance of laboratory-specific documents and records for safety compliance.

3. The CHP Reference File, which contains various sources of supplementary information to support the CHP.

The purpose of the CHP Notebook is to facilitate the maintenance of written records.  Written records are necessary for effective implementation of the safety program and/or to confirm compliance with regulations.  Records should be maintained in the appropriate sections of the CHP Notebook:


Section 1
Safety Program Key Personnel

Section 2
Laboratory Room Assignments


Section 3
Laboratory-Specific Information


Section 4
Emergency Phone Numbers & Procedures


Section 5
Chemical Hazard Assessment (List)


Section 6
Material Safety Data Sheets


Section 7
Laboratory-Specific Standard Operating Procedures


Section 8
Employee Training (General Lab Safety, PPE, Lab Specific)

Section 9
Inspections and Exposure Monitoring


Section 10
Incidents, Injuries, and Corrective Actions


Section 11
Disposal of Waste Materials


Section 12
Radiological Hazards


Section 13
Biological Hazards


Section 14
Laboratory Animals


Section 15
Safety Program Correspondence


Section 16
Lab and Building Specific Evacuation Information

Section 17
Housekeeping and Maintenance Inspections


Section 18
Personal Protective Equipment (PPE) Assessment


Section 19
Hazard Assessment Information and PPE Selection Information

Each section begins with a cover sheet that provides guidelines on the type of records to be maintained in each section.  However, given the broad range of regulatory requirements for recordkeeping, it will be necessary for each laboratory to carefully determine its own needs and requirements.  Some laboratories may not need to maintain certain types of records, in which case it is advised that “Not Applicable” be written on the section cover sheets.

The CHP Reference File is a repository for various documents useful for implementation of the CHP.  It contains documents from OSHA, MIOSHA, OSEH and some additional sources. Principal Investigators are encouraged to add any other materials which they feel are important to the CHP.
Reasons to Have and Use a CHP

· A Chemical Hygiene Plan is essentially a quality assurance document and represents consensus standards from the “research” industry.  The lab standard is based on good lab practices which have been established by funding agencies.

· A Chemical Hygiene Plan is required by Federal law (29 CFR 1910.1450) and by State law (MIOSHA Part 431, Rule 325.70101) in any laboratory where employees use hazardous chemicals.

· Any faculty member/Principal Investigator may be held liable for any fines levied as a result of a governmental inspection of his/her laboratories.

· A faculty member/Principal Investigator may be held liable for injuries or illnesses resulting from  noncompliance with Federal or State statutes. 

· It is anticipated that in the future, governmental agencies, such as the NIH, may require proof of compliance with Federal statutes before making grants. 

· Being officially cited as not in compliance with Federal or State statutes may also make it more difficult to obtain funding for research.

· Practicing and teaching safety is a vital part of any laboratory curriculum.  In a school of diverse backgrounds, it cannot be assumed that safe practices will always be known or  automatically be followed.
· Development and implementation of a CHP will result in greater safety in our laboratories.


CHAPTER 2 – GUIDELINES, PERSONNEL and FACILITIES

2.1  The University of Michigan Safety Guidelines

The University of Michigan has provided, and will continue to provide, safe and healthful working conditions for all faculty, staff, and students.  OSEH will work with the Principal Investigators to prevent incidents and achieve compliance with safety regulations.

The goal of laboratory safety follows the established line of supervision from the Dean to all Principal Investigators, to staff and students who work in these laboratories.  Each individual has the responsibility to participate actively in the achievement of an effective safety program.

Each Principal Investigator (PI) has a responsibility to protect their personnel from occupational hazards. This responsibility is of great importance and cannot be delegated.

Each individual should understand the hazards associated with his or her work before starting, and should feel comfortable with the safeguards employed to ensure their safety.  No work is so important that it can be undertaken in an unsafe manner.  Any work that may be potentially unsafe or harmful should be questioned.  Everyone has to be involved in a responsible manner to help assure safety.

Laboratory safety requirements include, at a minimum:

· Becoming acquainted with the Chemical Hygiene Plan.  This general plan may be used to develop more specific plans for different research groups.

· Designating a Chemical Hygiene Officer (CHO) within each research group.  The CHO should be responsible for developing, implementing, and documenting specific portions of the Chemical Hygiene Plan, performing routine safety inspections, arranging appropriate training, maintaining safety equipment, posting appropriate signs and labels, and maintaining records.  Principal Investigators are a CHO by default unless another qualified individual is designated and supervised effectively.

· Developing general and lab-specific written Standard Operating Procedures (SOP).  These become essential parts of the CHP and serve as the basis for training employees in safe work practices.

· Training employees on the contents of the CHP, the MIOSHA Laboratory Safety Standard, its appendices, and other important safety matters.  This includes mandatory basic training offered by the University of Michigan Department of Occupational Safety and Environmental Health (OSEH).  It also includes training and guidance in laboratory-specific safety issues and procedures.

· Enforcing safe work practices and adherence to Standard Operating Procedures. 

· Maintaining appropriate records in the CHP Notebook of the Chemical Hygiene Plan.  Some of these sections may not be applicable to all groups.  If so, simply write “Not Applicable” on the appropriate page.

2.2  Safety Responsibilities

Everyone working at the University of Michigan has the right to expect safety and the responsibility to help assure safety for themselves and others.  Everyone has an important role in safety.  The following illustrate areas of responsibility for safety at the University of Michigan.

· The UM President and Regents are responsible for providing safe research facilities and for directing resources as needed to support necessary facility improvements and administrative functions of safety management at UM.


· The Departmental Unit has similar responsibilities to support safety in departmental laboratories and off-site research, and to help provide resources as needed to assure student, staff, and faculty safety.


· The Principal Investigators are responsible for determining, implementing, and documenting appropriate safety policies and procedures in accordance with the Chemical Hygiene Plan.  This includes the following activities:

· List safety program personnel.

· Complete and update chemical inventories annually.

· Write a Lab-Specific SOP for each hazardous chemical or laboratory process that is not already included in the general Chemical Hygiene Plan.

· Maintain SOP documentation and use it to train employees.

· Perform routine periodic inspections of their research operations.  Promptly correct problem areas and document all inspections and follow-up actions.

· Discuss safety issues during regular research group meetings.  Notes from these meetings can be used to document safety awareness and action.

· Track safety related correspondence.


· The Chemical Hygiene Officers (CHO) for each laboratory research group are the group’s Principal Investigator, or a qualified person designated by the Principal Investigator who is sufficiently familiar with safety procedures and the operations and materials used in the lab.



· Supervisory Laboratory Staff are responsible for assisting in the development and enforcement of safe policies and procedures in the laboratories.


· All Personnel in Laboratories and in potentially hazardous situations outside of laboratories, are responsible for learning and following safe work practices.


· The UM Department of Occupational Safety and Environmental Health (OSEH) is responsible for providing training, inspections, and exposure monitoring as needed, for certification of laboratory fume hoods and biosafety cabinets and to otherwise assist in implementation of the Chemical Hygiene Plan.


· The OSEH Representative is responsible for advising and assisting the faculty and research staffs in matters of safety.

· The UM Department of Public Safety (DPS) is responsible for emergency efforts within the University, including campus police and security, ambulances, and fire fighting personnel, and for maintaining fire safety equipment. 

2.3  Laboratory Rooms

All Chemical Hygiene Plans should contain a current listing of all laboratory personnel, their laboratory room numbers and related phone numbers.  These rooms include laboratories and other types of rooms such as temperature-controlled rooms, storage rooms (containing hazardous chemicals), storage closets (containing hazardous chemicals), and animal research facilities that are subject to the laboratory standard.  For “common” rooms that are shared by different research groups, each group should list all the rooms they use and indicate a plan for assignment of primary responsibility for safety and compliance in the “common” rooms.

The CHP room listing is to be updated yearly and kept on record in the CHP Notebook.  This list is mandated by 29 CFR 1910.1450 and also serves as a readily available reference in emergency situations.

2.4  Laboratory Decommissioning

It is the policy of the University of Michigan and the Department of  Occupational Safety and Environmental Health that formal decommissioning is conducted prior to the transfer of “ownership” of laboratory space. Upon notification of the departure or relocation within the University of a researcher, OSEH Biological Laboratory Safety personnel will visit the laboratory space(s).  The researcher/department is provided with a summary of decommissioning activities (chemical removal, cleaning, etc.) that must be performed prior to vacating the premises including a close out evaluation by OSEH.  The following materials and services are available:

· Biohazardous (Medical) Waste Disposal Guideline

· Biological Safety Cabinets Guideline

· Relocating Laboratory Hazardous Materials Guideline

If the lab uses radioactive materials, OSEH’s Radiation Safety Services must also be contacted for a radiation decommission survey.  Building Services will not service or clean rooms that have not been decommissioned by OSEH.  (See OSEH’s Laboratory Decommissioning Guideline: http://www.oseh.umich.edu/lab_Decommissioning.pdf.)  
2.5  Office Safety

Office personnel at the University of Michigan are not covered by or required to maintain Chemical Hygiene Plans.  However, the safety of personnel in non-laboratory situations is equally important to that for lab situations.  All personnel are encouraged to communicate any safety concerns to administration and/or the Safety Coordinator.

CHAPTER 3 – EMERGENCY PROCEDURES

3.1  Requirements
This chapter describes procedures to be followed in emergency situations.  In order to be in compliance with this chapter of your CHP the following items must be completed:

· Post the Emergency Response Guide.




· Design an emergency egress map. 








· Make a list of emergency contact names and numbers and post by phone.


· Affix the yellow and blue emergency DPS 9-1-1 label on all phones.



· Create and post a “Caution” or other informational door sign, as applicable, on the outside of each laboratory entrance. 


· Develop and document lab-specific emergency procedures.




Supplemental information on the handling of emergencies may be found in other documents in the CHP Reference file.  Additional emergency procedures are discussed below.

3.2  Notification

In the event of an emergency or a disaster, the University of Michigan Department of Public Safety has primary responsibility for immediate response, and shall cooperate and coordinate with official emergency response authorities and University administration in accordance with established policies and procedures.  If DPS is not on the scene, OSEH becomes responsible.  The Local Fire Department may choose to exercise its authority (Act 207, PA of 1941 as amended) and take command of the incident.

The Director of OSEH, or designee, functions as the Site Safety and Health Officer.  The OSEH staff necessary is determined by the type of hazardous material involved in the incident:

· Radioactive Materials – Radiation Safety Officer,

· Biohazardous Materials – Biological Safety Officer,

· Chemicals or other Hazardous Materials – Hazardous Waste Coordinator,

· Environmental Program Coordinator, or Industrial Hygiene and Safety Coordinator or their respective designees.

3.3  Important Phone Numbers

This list is provided as a quick reference to program areas where you can obtain additional information or assistance.

DPS




General
763-1131

Emergency
9-1-1*

(from a campus phone)

OSEH 


General
647-1143

Director
764-5185

Emergency – Contact DPS
9-1-1*

(from a campus phone)

Biological & Laboratory Safety
763-6973

Diving Safety
936-2019

Environmental Lab
763-4568

Environmental Management
936-1920

Environmental Stewardship
647-3120

Hazardous Materials & Remediation Services
763-4568

Industrial Hygiene & Safety
647-1142

Operational Safety & Community Health
647-1142

Radiation Safety Service
764-4420

*
If using an off-campus phone or a cell phone, ask to be transferred to UM’s DPS (9-1-1).


EMERGENCY PROCEDURES

UM – Emergency Phone 9-1-1

Non-Emergency DPS call 763-1131

Non-Emergency OSEH call 647-1143

EMERGENCY PREPAREDNESS AT THE UNIVERSITY OF MICHIGAN

Emergencies, disasters, incidents, injuries, and crimes can occur without warning at any time. Being physically and psychologically prepared to handle unexpected emergencies is an individual as well as an organizational responsibility.  This Emergency Response information has been developed to assist in minimizing the negative effects from such events. Please read this guide thoroughly before an emergency occurs and become acquainted with the contents.  Once you are familiar with the information enclosed, you will be better prepared to protect yourself and your co-workers.  If you have any questions concerning a unique situation not covered in this reference, need additional emergency information, or would like to schedule a training course, please contact the University of Michigan Department of Public Safety (DPS) at 763-3434 or Department of Occupational Safety & Environmental Health (OSEH) at 647-1143.

WHAT YOU CAN DO TO PREPARE:

· Keep emergency supplies in your office or lab, e.g., first aid kit, flashlights, comfortable shoes, bottled water, batteries, a portable radio, etc.

· Post an Emergency Procedures Guide flipchart in a visible location in your office/lab.  Available from OSEH at 647-1143.

· Become familiar with the quickest exit routes from your building.

· Locate the nearest fire extinguisher and fire alarm pull station, and schedule a fire extinguisher training course.

· Schedule crime prevention or other safety courses with DPS or OSEH.

3.4  Evacuation

In advance of an emergency, prepare an evacuation plan and have it available at all times. If you do not have one prepared, contact DPS, your Community Policing Officer, or refer to the model evacuation plan proposed by OSEH (http://www.oseh.umich.edu/, click on Guidelines and select “Building Emergency Action Plan”) to assist you in preparing one.  The following should be included in the evacuation plan:
· Primary and secondary evacuation routes.

· Procedures for the evacuation of persons with disabilities.

· Designated person(s) familiar with the building and its evacuation plan responsible for meeting with the responding officers.

· Pre-arranged meeting point 150-feet away from the building.

REMEMBER!

· Walk, do not run to nearest exit.

· Do not use elevators.

· Assist people with special needs.

· If you cannot return to your building, wait for instructions from DPS or other organization in charge.

· Do not re-enter until advised to do so by DPS or OSEH.

If you are unable to evacuate the building during an emergency due to fire or building damage, call 9-1-1 (from a campus phone)  and inform the DPS Dispatcher of your location and status.

3.5  Flooding

IN CASE OF IMMINENT OR ACTUAL FLOODING:

· If you can safely do so,

· Secure vital equipment, records, and hazardous materials (chemical, biological, and/or radioactive). 

· Move to higher, safer ground.

· Shut off all electrical equipment. 

· Secure all laboratory experiments.

· Wait for instructions from DPS for immediate action.

· Do not return to your building until you have been instructed to do so by someone from on-site incident command, DPS, or OSEH.

· If assisting in cleanup, report to OSEH any oil, chemical, or radioactive materials suspected of mixing with the floodwaters.

· Contact OSEH for approval of all flood water disposal procedures.  Minor or area flooding of campus could be a result of major multiple rainstorms, a water main break, or loss of power to sump pumps. In case of imminent, weather-related flooding, DPS will monitor the National Weather Service and other emergency advisories to determine necessary action.

3.6  Power Outages

In the event of a major, campus-wide power outage, the University of Michigan has emergency generators that will restore power to some areas of campus. If there is a minor power outage in campus areas other than residence halls, call Plant Department at 647-2059 or DPS.  Keep a flashlight and batteries in key locations throughout your work areas.

IN CASE OF A MAJOR, CAMPUS-WIDE POWER OUTAGE:

· Remain calm.

· Follow directions from DPS for immediate action.

· If evacuation of a building is required, seek out persons with special needs and provide assistance.  If needed, the telephone number for Services for Students with Disabilities is 763-3000.

· Do not light candles or other types of flames for lighting.

· Unplug all electrical equipment (including computers) and turn off the light switches.

LOSS OF POWER IN THE LAB

Laboratory personnel should secure all experiments, unplug electrical equipment, and shut off research gases prior to evacuating. All chemicals should be stored in their original locations.  Fully open fume hoods.  If this is not possible or natural ventilation is inadequate, evacuate the laboratory until the power is returned. Plan ahead to provide for cool down of diffusion pumps and the like, should cooling water pumps shut down.  Carefully vent vacuum pumps, if possible.  Carefully shut down all chemical operations.  Leave cooling water circulating in condensers.  Cap all chemicals.  Do not resume operations until the electrical system is stabilized.   Report the incident to the Principal Investigator and Facility Director.

IF PEOPLE ARE TRAPPED IN AN ELEVATOR:

· Tell passengers to stay calm and that you are getting help.

· Call 9-1-1 and provide information.

· Stay near the passengers until police or other assistance arrives, provided it is safe to stay in the building.

3.7  Tornado Safety Rules

A TORNADO WATCH means one or more tornadoes could potentially develop and a TORNADO WARNING means a tornado has actually been sighted.
TO REPORT A TORNADO: Call the DPS at 9-1-1 (from a campus phone).

SEEK SHELTER/SAFETY IN THE FOLLOWING AREAS:

· Basement, underground excavation, and lower floor of interior hallway or corridor (preferably a steel-framed or reinforced concrete building).

· If no basement is available, seek shelter under a sturdy workbench or heavy furniture, i.e., table or desk).

· In open country, move away from the tornado path at a right angle.

· If there is no time to escape, lie flat in the nearest depression, i.e., ditch or ravine.

AVOID THE FOLLOWING:

· Top floors of buildings.

· Areas with glass windows or doors.

· Auditoriums, gymnasiums, cafeterias or other areas with large, free span roofs.

· Automobiles.

DURING A TORNADO, KEEP THE FOLLOWING ITEMS WITH YOU:

· Flashlight

· Radio

· Portable or Cellular Telephone

LISTEN FOR:

· Radio reports and the City of Ann Arbor siren/public address and announcements.

3.8  Civil Disturbance

Civil disturbances include riots, demonstrations, threatening individuals, or assemblies that have become significantly disruptive.

IN CASE OF CIVIL DISTURBANCE:

· Call DPS at 9-1-1.

· Contact your Facilities Management Office, if one is available.
· Avoid provoking or obstructing demonstrators.

· Secure your area (lock doors, safes, files, vital records, and expensive equipment).

· Avoid area of disturbance.

· Continue with normal routines as much as possible.

· If the disturbance is outside, stay away from doors or windows. STAY INSIDE!!!

3.9  Suspicious Package / Object

If you receive or discover a suspicious package or foreign device, DO NOT TOUCH IT, TAMPER WITH IT, OR MOVE IT!!!  IMMEDIATELY DIAL 9-1-1 TO REPORT IT TO DPS. 

LETTER AND PARCEL BOMB RECOGNITION CHECKLIST

BE CAUTIOUS OF:

· Foreign mail, airmail, and special deliveries

· Restrictive markings such as “confidential” or “personal”

· Excessive postage

· Handwritten or poorly typed address

· Incorrect titles

· Misspellings of common words

· Oily stains or discolorations on package

· Excessive weight

· Rigid, lopsided, or uneven envelopes

· Protruding wires or tinfoil

· Excessive tape or string

· Visual distractions

· No return address

IF YOU ARE SUSPICIOUS OF A MAILING AND ARE UNABLE TO VERIFY THE CONTENTS WITH THE ADDRESSEE OR SENDER:

· Do not touch or move the article.

· Do not open the article.

· Isolate the mailing and evacuate the immediate area.

· Do not put in water or a confined space such as a desk drawer or a filing cabinet.

· If possible, open windows in the immediate area to assist in venting potential explosive gases.

· If you have any reason to believe a letter or parcel is suspicious, do not take a chance or worry about possible embarrassment if the item turns out to be innocent. Contact DPS at 9-1-1 for assistance.

SEE APPENDIX C – UNIVERSITY OF MICHIGAN PUBLIC SAFETY BOMB THREAT DATA SHEET
3.10  Radioactive Spill

Notes and Precautions: Emergencies will typically be in the form of spills, fires or explosions. As a result, radioactive materials may be spread around a facility. Radioactive contamination can be spread beyond the immediate spill area by the movement of personnel involved in the actual spill or cleanup effort. Prevent the spread of contamination by confining the movement of personnel until a qualified person has monitored them and found them to be free of radioactive contamination.

RADIOACTIVE SPILLS (In addition, see specific sections on spills elsewhere in this CHP.)
· Don’t panic! Get control of the situation.

· Attend to personnel injuries or emergencies first. Injuries take precedence over radioactive contamination.

· WARN OTHERS and request radiological assistance from others.


Direct potentially contaminated personnel to stay in a CONTROLLED AREA of the laboratory until they have been monitored and shown to be free of contamination.

· ISOLATE & CONTAIN the spill to a localized area of the laboratory. Post or tape off the affected area and establish an entry “control point” into the area.

· DO NOT SPREAD CONTAMINATION beyond the immediate area. Leave contaminated shoes in the affected area.

· DO NOT allow others into the contaminated area.

· MONITOR YOURSELF and the affected area to identify the extent of the contamination. Use smears/swipes or an appropriate radiation survey meter. [REMEMBER: Radiation survey meters cannot detect tritium (H-3)!]

· Contact OSEH Radiation Safety (764-4420) or the UM Department of Public Safety (763-1131 or 9-1-1) as soon as possible for assistance.


PROVIDE: Building name, room number, radionuclide involved, brief description of radiological incident, contact person’s name and phone number at spill site.

· Initiate decontamination of any contaminated skin (soap & warm water).

· Wear appropriate protective clothing: long-sleeve lab coat, disposable gloves, shoe covers or booties, and safety goggles.

· Cover WET SPILLS with paper towels or absorbent pads. Discard contaminated absorbent materials into a solid radioactive waste drum or plastic bag.

· Cover DRY SPILLS with slightly dampened paper towels or absorbent pads.

· Assist Radiation Safety Service personnel with decontamination or smear/swipe counting.

PROCEDURES FOR RADIATION SPILL ON BODY

· Remove contaminated clothing at once and rinse exposed area thoroughly with water.

· Obtain immediate medical attention.

· Report the incident to the Radiation Safety Officer, OSEH 764-4420, and to the Lab Director.

· See other sections of the CHP for guidelines on handling spills.
3.11  Chemical Spill (In addition, see specific sections on spills elsewhere in this CHP.)
Notes and Precautions: The range and quantity of hazardous substances used in laboratories require pre-planning to respond safely to chemical spills. The cleanup of a chemical spill should only be done by knowledgeable and experienced personnel who have received appropriate training. Spill kits with instructions, absorbents, reactants, and protective equipment should be available to clean up minor spills. A minor chemical spill is one that the laboratory staff is capable of handling safely without the assistance of safety and emergency personnel. A major chemical spill requires active assistance from emergency personnel.

MINOR CHEMICAL SPILL

· Alert people in immediate area of spill.

· Wear protective equipment, including safety goggles, gloves, and long-sleeve lab coat.

· Avoid breathing vapors from spill.

· Confine spill to small area.

· Do not wash spill down the drain.

· Use appropriate kit to neutralize and absorb inorganic acids and bases. Collect residue, place in container, and dispose as chemical waste.

· For other chemicals, use appropriate kit or absorb spill with vermiculite, dry sand, or diatomaceous earth.  Collect residue, place in container and dispose as chemical waste.

· Clean spill area with water.

MAJOR CHEMICAL SPILL

· Attend to injured or contaminated persons and remove them from exposure.

· Alert people in the laboratory to evacuate.

· If spilled material is flammable, turn off ignition and heat sources. Don’t light Bunsen burners or turn on other switches.

· Contact DPS at 9-1-1 as soon as possible for assistance.

· Close doors to affected area.

· Have person knowledgeable of incident and laboratory assist emergency personnel.
PROCEDURES FOR CHEMICAL SPILL ON BODY

· Remove contaminated clothing at once and flood exposed area with running water from faucet or safety shower for at least 15-minutes.

· Make sure the chemical has not accumulated inside shoes.

· Obtain immediate medical attention.

· Report the incident to the Principal Investigator.

· See other sections of the CHP for guidelines on handling spills.

PROCEDURE FOR HAZARDOUS MATERIAL SPLASHED IN EYE

· Immediately rinse eyeball and inner surface of eyelid with water continuously for at least 15-minutes.

· Forcibly hold your eye open to ensure effective washing behind the eyelids.  In case glass or other foreign objects enter the eye, do not rub the eye.

· Obtain immediate medical attention.

· Report the incident to the Principal Investigator.

3.12  Biological Spill (In addition, see specific sections on spills elsewhere in this CHP.)

Notes and Precautions: Biological spills outside biological safety cabinets could generate aerosols that can be dispersed in the air throughout the laboratory. These spills are to be taken seriously if they involve microorganisms that require Biosafety Level (BL) 2 or 3 containment, since these agents may have the potential for transmitting disease by infectious aerosols.  To reduce the risk of inhalation exposure in such an incident, occupants should leave the laboratory immediately.  The laboratory should not be re-entered to decontaminate and clean up the spill for at least 30-minutes. During this time, the aerosol will be removed from the laboratory by the exhaust air ventilation system. Appropriate protective equipment is particularly important in cleaning up spills involving microorganisms that require either BL2 or BL3 containment. This equipment includes lab coat with long sleeves, back-fastening gown or jumpsuit, disposable gloves, disposable shoe covers, and safety goggles and mask or full face shield. Use of this equipment will prevent contact with contaminated surfaces, and protect eyes and mucous membranes from exposure to splattered materials.

SPILL INVOLVING A MICROORGANISM REQUIRING BL1 CONTAINMENT

· Wear disposable gloves.

· Soak paper towels in disinfectant and place over spill area.

· Place towels in plastic bag for disposal.

· Clean spill area with fresh towels soaked in disinfectant.

SPILL INVOLVING A MICROORGANISM REQUIRING BL2 CONTAINMENT

· Alert people in immediate area of spill.

· Put on protective equipment.

· Cover spill with paper towels or other absorbent materials.

· Carefully pour a freshly prepared 1:10 dilution of household bleach/water around the edges of the spill and then into the spill. Avoid splashing.

· Allow a 20-minute contact period.

· Use paper towels to wipe up the spill, working from the edges to the center.

· Clean spill area with fresh towels soaked in disinfectant.

· Place towels in a plastic bag and decontaminate in an autoclave.

SPILL INVOLVING A MICROORGANISM REQUIRING BL3 CONTAINMENT

· Attend to injured or contaminated persons and remove them from exposure.

· Alert people in the laboratory to evacuate.

· Close doors to affected area.

· Call DPS at 9-1-1.

· Have person knowledgeable of incident and laboratory assist emergency personnel.
PROCEDURES FOR BIOLOGICAL SPILL ON BODY

· Remove contaminated clothing and vigorously wash exposed area with soap and water for 3-minutes.

· Obtain immediate medical attention.

· Report the incident to the Principal Investigator.

· See other sections of the CHP for guidelines on handling spills.
3.13  Fire or Explosion

Small fires (those confined to a specific, small area or piece of equipment where flames cannot easily reach other combustibles) can be extinguished without evacuation.  However, an immediate readiness to evacuate is essential in the event the fire cannot be controlled.  Fire extinguishers should be used only by trained personnel.  All lab workers should be trained in the use of fire extinguishers.  Call DPS to set up a fire extinguisher training program. 
SEE “EVACUATION” SECTION FOR MORE INFORMATION.


BASIC FIRE SAFETY RULES

· Never enter a room that is smoke filled.

· Never enter a room containing a fire without a backup person.

· Never enter a room if the top half of the door is warm to touch.

· Report any problems with fire alarms, fire extinguishers, or other fire protection devices to the Facility Director.

IF YOU DISCOVER FIRE ON YOUR FLOOR:

· Manually activate the fire alarm system, if available.
· Immediately exit the building, closing doors behind you (DO NOT USE ELEVATORS).

· Call 9-1-1.

ONCE FIRE ALARM IS ACTIVATED:

· Walk to the nearest exit (DO NOT USE ELEVATORS).

· Assist persons with special needs.

· Notify fire personnel if you suspect someone is trapped inside the building.
· Gather outside at a designated assembly area, and do not attempt to re-enter the building until instructed to do so by DPS or OSEH.
PROCEDURES FOR SMALL FIRES

· Alert people in the lab and, if there is any chance you may not be able to put out the fire, activate alarm or call 9-1-1 and report the fire.

· Smother the fire or use the correct fire extinguisher (Only if you are trained and it can be done without risk to safety and health):

· Carbon dioxide for type B (flammable liquids) or type C (electrical) fires.

· Dry powder – ABC for type A (ordinary combustibles), type B (flammable liquids), or type C (electrical) fires.

· Water for type A (ordinary combustibles) fires.

· Dry powder – D for type D (burning metals) fires.
· If it is an electrical fire, first turn the power off at the main electrical panel.

· Always maintain an accessible exit.

· Avoid smoke and fumes.

· Report the fire to the Principal Investigator.

PROCEDURES FOR MAJOR FIRES OR EXPLOSIONS

· Alert people in the area to evacuate.

· Activate nearest fire alarm.  Call 9-1-1 and report the fire.  Give exact location and extent of fire and any special circumstances that could be hazardous, such as chemicals or faulty equipment.  If unsafe to call from lab, go elsewhere to call.

· Assist any who need help to evacuate, if it can be done safely.  If someone’s clothing is on fire, roll the person around on the floor or drench the person in a safety shower.

· Close doors to confine the fire.

· Evacuate to a safe area or exit the building through a stairwell; do not use elevator.  Pre-plan your evacuation route, plus an alternate.  If your immediate evacuation would result in a hazardous situation and if you are not in immediate danger from the incident, stay just long enough to put your area in a safe condition.

· Have a person knowledgeable of the incident and lab assist emergency personnel.

· Account for each person in your work area.  Report anyone who is missing to fire or police personnel.

· Do not reenter the building (even if the fire alarm bell/horns stop) until you are advised to do so by the DPS, OSEH, or Facility Director.

· If the authorities, members of the press, or others approach you with questions, please refer them to the University Fire Marshall or the Facility Director for answers.

· If the fire or explosion is in a halon protected room, leave the room immediately, closing all windows and doors.
· Report the fire to the Principal Investigator and the Facility Director.
IF TRAPPED IN A ROOM:

· Wet and place cloth material around and under the door to prevent smoke from entering the room.

· Close as many doors as possible between you and the fire.

· Be prepared to signal someone outside, but DO NOT BREAK GLASS until absolutely necessary (outside smoke may be drawn into the room).

IF CAUGHT IN SMOKE:

· Drop to hands and knees and crawl toward exit.

· Stay low, as smoke will rise to ceiling level.

· Breathe shallowly through nose and use a filter such as a shirt or towel.

IF FORCED TO ADVANCE THROUGH FLAMES (which should be a last resort):

· Hold your breath.

· Move quickly.

· Cover your head and hair with a blanket or large coat.

· Keep your head down and your eyes closed as much as possible.

USING A FIRE EXTINGUISHER:

If you have been trained and it is safe to do so, you may fight small fires with a fire extinguisher. 
Fire extinguisher instructions:  Use the “PASS” method.
Pull safety pin from handle.

Aim at base of fire.

Squeeze the trigger handle.

Sweep from side to side at base.

PROCEDURES FOR CLOTHING ON FIRE:

· Roll the person around on the floor to smother the flames, or drench the person with water if a safety shower is immediately available.

· Obtain immediate medical attention.

· Report the incident to the Principal Investigator.

3.14  Medical Emergencies

DON’T SECOND GUESS - ALWAYS CALL 9-1-1 !!!

If you suspect a head or spinal injury, Do Not Move the victim unless there is an immediate life threatening emergency.
Only individuals that are properly trained should attempt to perform any of the following First Aid or CPR procedures.

All University personnel are encouraged to learn first aid and CPR.  Call the Washtenaw area Red Cross at 734-971-5300 for more information.

FOR MAJOR INJURIES:

· Call 9-1-1 and request medical assistance or emergency response by paramedics. 

· Do not move the injured person, unless the person is in further danger.  

· Begin providing first aid only if you are trained.

FOR MINOR INJURIES:

· Provide first aid if trained.  

· All injuries, even those considered minor, should be checked by a physician and a University of Michigan Injury and Illness Report Form (http://www.umich.edu/%7Econnect/pdf/iirf.pdf) must be completed.

· Students should be transported to UM Health Service for medical attention.  If Health Service is closed, go to UMH Emergency Services.

· All campus employees must report to the UM occupational medical provider, MWorks (734-998-8788).

TO START RESCUE BREATHING: (VICTIM IS NOT BREATHING BUT HAS A PULSE)

· Call 9-1-1.

· With victim’s head tilted back and chin lifted, pinch the nose shut.

· Give 2-slow breaths. Breathe into victim until chest gently rises.

· Check for a pulse (on neck).

· If there is a pulse but victim is still not breathing, give one slow breath every 5-seconds (12-times).

· Re-check pulse and breathing every minute. Continue rescue breathing as long as victim is not breathing, or until medical assistance arrives.

TO GIVE CPR: (VICTIM IS NOT BREATHING AND HAS NO PULSE)

· Call 9-1-1.

· Find the notch where the lower ribs meet the breastbone. Place the heel of your hand on the breastbone.  Place your other hand on top of the first.

· Position your shoulders over your hands. Compress 15-times using a smooth, even rhythm.

· Give 2-slow breaths (see above for details).

· Do three more sets of 15-compressions and 2-breaths.

· Re-check pulse and breathing for about 5-seconds.

· If there is no pulse, continue sets of 15-compressions and 2-breaths.

· Continue until medical assistance arrives, or until victim starts breathing and has a pulse.

TO STOP BLEEDING:

· Apply pressure directly onto the wound with a sterile gauze, clean handkerchief or protected hand.

· Maintain a steady pressure for 5 to 10-minutes.

· If victim is bleeding from an arm or a leg, elevate it.

· Stay with victim until help arrives.

ELECTRICAL BURNS AND CHEMICAL BURNS:

· Remove the victim from the source of the burn only if it is safe for you to do so. If a chemical is involved, wear gloves or other protective gear.

· Cool the burn by flushing with large amounts of water. Use water close to room temperature. For chemical burns, also remove any contaminated clothing.

· Loosely cover the burn with a dry, clean or sterile dressing.

· For electrical burns, make sure the power source is off before making contact with the victim. If victim is unconscious, do not move unless there is an immediate danger. Loosely cover the burns with a dry sterile dressing.

ABDOMINAL THRUSTS FOR CHOKING VICTIM:

· Get behind the victim. Wrap your arms around the person’s waist, just above their navel.

· Clasp your hands together in a double fist. PRESS IN AND UP IN QUICK THRUSTS.

· Be careful not to exert pressure against the victim’s rib cage.

· Repeat procedure until choking stops.

PROCEDURES FOR MINOR CUTS AND PUNCTURE WOUNDS

· Vigorously wash the injury with soap and water for several minutes.

· Obtain immediate medical attention.

· Report the incident to the Principal Investigator.

PROCEDURES FOR THERMAL BURNS

· Any burn covering an area larger than the palm of a hand or any burn on the face or head should be treated as a major injury.

· For burns with no open blisters, flush with lots of cool running water.  Apply moist, sterile dressings and bandage loosely.

· For burns with open blisters, apply dry, sterile dressings and bandage loosely.  Do not use water as it increases the risk of shock.

· Obtain immediate medical attention.

· Report the incident to the Principal Investigator.
PROCEDURES FOR MAJOR INJURY FROM EXPLOSION, FALL, ETC. (including minor injuries that cause shock or unconsciousness)
· Call 9-1-1 for Medical Emergency Response, giving name of the injured (if known), exact location, and description of the problem.

· Initiate lifesaving measures if required. For severe bleeding, apply direct pressure.

· Do not remove the injured person unless there is danger of further harm.

· Maintain the injured person’s body temperature, adding covers if needed.

· If the injured person stops breathing, immediately obtain assistance of someone who knows CPR.

· Remain with the injured person until medical help arrives.

· Report the incident to the Principal Investigator and Facility Director.

PROCEDURES FOR MAJOR MEDICAL EMERGENCIES DUE TO STROKE, HEART ATTACK, UNCONSCIOUSNESS, ETC.
· Call 9-1-1 for Medical Emergency Response, giving the name of the person (if known), exact location, and description of the problem.

· Initiate lifesaving measures if required. If you do not know how to respond, ask bystanders for help.

· Do not remove the person unless there is danger of further harm.

· Maintain the person’s body temperature.

· If the injured person stops breathing, immediately obtain assistance of someone who knows CPR.

· Remain with the injured person until medical help arrives.

· Report the incident to the Principal Investigator and Facility Director.

3.15  Procedures for Other Building Emergencies

This chapter covers other building emergencies such as, but not limited to:  water leaks and floods, gas leaks, electrical or lighting problems, tripping hazards, problems with building components (drop ceilings, partitions, windows, doors, or walls), and problems with the following systems:  liquid nitrogen, gaseous nitrogen, deionized water, fresh air flow, heating / air conditioning, exhaust air including fume hoods, and plumbing.

· Report all maintenance items to Plant Operations at 647-2059.

· Report all emergency items to the Facility Director.

· If after normal working hours, report all emergency items to DPS, 9-1-1 or  763-1131.

· Always give the following information: your name, exact location of the problem, and a description of the problem.

· If the problem is an immediate hazard to life or health:

· evacuate the area

· close doors and prevent entrance into affected area

· call DPS, at 9-1-1 immediately, giving your name and exact location and description of the problem

· have a person knowledgeable of the incident and area assist emergency personnel

· Report the problem to the Principal Investigator.

3.16  Procedures for Theft

The University is not responsible for loss, damage, or theft of personal property.  To prevent theft, make sure that doors are shut and locked behind you whenever you leave, regardless of the time of day. Valuable personal property should be kept on your person or in locked drawers or cabinets.  Minimize the amount of valuable personal property kept in University buildings.  Always carry your University of Michigan ID card with you when you are in University buildings as a means of positive identification.  Immediately report all lost or stolen keys and all problems with locks or keys to the Facility Director.  If you notice any suspicious activity, call DPS, at 763-1131.

· If you see a theft in progress, do not attempt to stop it.

· Call DPS, at 9-1-1, immediately.  Report the following information: your name and location, what was taken, from where, how long you think it has been missing, and identification of the thief (if known).

· Do not disturb the area of the theft until DPS and other authorities are finished with their investigation in the area.

· Report the theft to the Principal Investigator and Facility Director.

Chapter 4 – CHEMICAL HAZARD MANAGEMENT

4.1  Requirements

In order to be in compliance with this chapter of your CHP the following items must be completed.

· Post MSDS Location Poster in an accessible area. 

· Maintain MSDS for laboratory .

· Document laboratory specific training, in Section 8 of CHP Notebook. 

· Develop a Chemical Hazard Assessment (List).

4.2  Hazardous Work in Laboratories Standard

The State of Michigan Hazardous Work in Laboratories Standard (Act 154 Michigan Occupational Safety and Health Act (MIOSHA), Part 431, Rule 325.70101) applies to all employers who have employees involved in the laboratory use of hazardous chemicals as defined by the standard.  The purpose of this standard is to protect employees from health hazards that are associated with hazardous chemical use in laboratories.  The requirements of this standard include: a written Chemical Hygiene Plan, employee information and training, medical surveillance, hazard identification, and recordkeeping.

4.3  Hazard Identification

A hazardous chemical is a chemical that can cause acute or chronic health effects in exposed employees.  The following sources of information may be helpful for identifying hazardous chemicals:

· Labels

Hazardous Chemicals – All chemical containers will have a primary or secondary label identifying the contents and hazards.  Many chemical containers are also labeled with either a National Fire Protection Association (NFPA) colored, diamond-shaped label or a Hazardous Material Information System (HMIS) label with colored bars.

Hazardous Waste – All hazardous chemical waste containers must be labeled with a hazardous waste label which can be obtained from the OSEH Hazardous Materials office (763-4568).  Before utilizing the container for hazardous waste, all the information must be filled out on the label.  (See Waste Packaging Instructions for pick-up: http://www.oseh.umich.edu/wastdis.html.)

· Material Safety Data Sheets (MSDS)

MSDS copies can be obtained from chemical suppliers.  OSEH provides a list of websites to obtain MSDS at: http://www.oseh.umich.edu/.  A MSDS location poster must be posted in the laboratory and may be obtained from OSEH.

· 29 Code of Federal Regulations (CFR) 1910.1000 Subpart Z

Subpart Z contains a list of permissible exposure limits (PEL) for hazardous chemicals.

· “Threshold Limit Values (TLV) for Chemical Substances,” distributed by the American Conference of Governmental Industrial Hygienists (ACGIH).

· “Pocket Guide to Hazardous Chemicals,” distributed by the National Institute of Occupational Safety and Health (NIOSH).

4.4  Chemical Hazard Assessment (List)

Each Chemical Hygiene Officer (CHO) or Principal Investigator is required to maintain a current inventory of all potentially hazardous chemicals stored, used, or produced within each laboratory that is under their responsibility.  The Chemical List should be updated on an annual basis, or more often if warranted.  It is suggested that a notebook of MSDS for the most frequently used or highly toxic/dangerous chemicals also be maintained by the Principal Investigator or the CHO, and be kept in a convenient location in the lab.

A Chemical List should have a clear title and heading, which includes the following information:

· Room number and building name,

· Department,

· Name of person taking inventory, and

· Date of inventory.

There is no specific required format for the information provided in the Chemical List.  Principal Investigators should also consider their own needs for chemical management.  The inventory should strive to identify the following:

· Chemical name,

· Location,

· Basic hazard information or classification,

· Approximate quantity,

· If chemical is reordered, and

· If quantity changes significantly.

OSEH recommends the following column headings for the Chemical List:

Quantity / Chemical Name / Hazard Class / Location / Date Received / Date Removed

The Hazard Classifications (possibly more then one per chemical) can be identified with notations.  For example, the following notations are suggested by OSEH:



A
Compressed Gas


G
Corrosive



B
Severe Poison



H
Radioactive



C
Moderate Poison


I
Biohazard



D
Water Reactive


J
Carcinogenic



E
Oxidizer



K
Non-Hazardous



F
Flammable



L
“Other” notations

It is the responsibility of the Principal Investigator to determine if chemicals in use or in storage present a potential hazard which must be identified on the Chemical List.

Firefighting or other emergency personnel may not enter a laboratory without knowledge of the risks within (unless human lives are in danger).  It may also be advisable for additional copies to be kept by persons (e.g., Principal Investigator or CHO) who may be called upon to advise emergency responders.

Principal Investigators should consider chemicals as potentially hazardous if they are used in large quantities, such as large amounts of nitrogen for which an accidental release within a small enclosed space may present an asphyxiation risk for an employee working in such an area.  Chemicals should also be considered dangerous if their reactivity with other chemicals in the process can cause a hazardous situation to develop.  Chemicals that are not categorized as toxic may still present hazardous situations based on explosive properties, flammability, oxidation capabilities, oxygen displacement or skin/eye irritations.

4.5  Chemical Storage

Consult MSDS, labels, CHP, supervisors, or OSEH if you are unsure of proper storage of chemicals.  (See Chemical Compatibility Chart.)

· Flammable Liquids – Flammable liquids are required to be stored in flammable liquid storage cabinets approved by the National Fire Protection Association (NFPA) or flammable liquid storage rooms meeting OSHA requirements in 29 CFR 1910.106.  OSHA's requirements include ventilation, dikes, explosion proof lighting, intrinsically safe wiring, grounding and bonding.  Oxidizers, acids and other incompatible chemicals are prohibited from being stored in these areas.  Do not permit sources of ignition in or near storage areas.

· Corrosives – Corrosives can be acidic or basic.  Acids and bases should never be stored together.  Corrosives should not be stored with flammable or combustible materials.  Spill trays should be used to contain leaks.

· Oxidizers – Store in an isolated area away from flammable or combustible materials.  These agents may react at room temperature producing fire or explosions.  Do not mix strong oxidizers with combustible materials.  Some are even explosive on contact with organic materials.  Examples include perchloric acid, chromic acid, and hydrogen peroxide.

· Toxic and Poisonous Materials – Store in isolated areas,  Do not store with acids or flammable materials.

· Cryogenic Liquefied Gases – Store in cool, well ventilated areas.  Cryogenic gases boil off at room temperatures and must be vented to prevent dangerous excessive pressure build up.  This vented gas can displace oxygen in enclosed or unventilated areas.  The liquid form will instantly cause cold-contact burns to living tissue upon contact.

· Water Reactive Compounds – Store in isolated location away from any water sources.

· Pyrophoric Compounds – Store in isolated location under nitrogen.
· Peroxide Forming Compounds – Do not store with organics or solvents.  Store in airtight containers in a dark, cool but not freezing, and dry area.  Do not permit sources of heat, friction, grinding, or impact near storage areas.  Date upon receiving and opening all incoming peroxide forming chemicals and dispose of them immediately upon reaching their expiration date.  Some example of peroxide forming compounds are: diethyl ether, vinylidene chloride, sodium amide, styrene, tetrahydrofuran, and dioxane.

· Special Compounds – Follow specific storage instructions from chemical manufacturers.  Check for moisture in the bottle of explosive chemicals that must be stored wet or in solution.  Date all incoming shock sensitive explosive chemicals and dispose of them immediately upon reaching their expiration date.  Both picric acid and benzoyl peroxide must be kept wet.  If the solution dries, the crystals form very sensitive explosive compounds.  Any shock or friction could set these off.

Some chemicals like diethyl pyrocarbonate must be refrigerated to remain stable.  Once unstable, removing the cap could cause an explosion.

Do not mix combustibles with perchlorates.  Many perchlorates become explosive when mixed with combustibles.  Examples include:  silver perchlorate, ammonium perchlorate, sodium perchlorate, and potassium perchlorate.  Organic perchlorates like methyl perchlorate are self contained explosives.
· Compressed Gas Cylinders – Compressed gas cylinders must be secured in an upright position away from excessive heat, highly combustible materials, and areas where they might be damaged or knocked over.  A chain, bracket or other restraining device shall be used to secure the cylinder at all times to prevent them from falling.  The cylinder status as to “full” or “empty” must be indicated on the cylinder and the valve cap must be in place whenever the cylinder is not connected for use.

· Cylinders must be stored in ventilated areas.  Closets and lockers are not acceptable storage locations.  Hallways, corridors, stairwells or near elevators are also unacceptable.  Additionally, cylinders of oxygen and other oxidizers must not be stored within 20-feet of fuel-gas or other combustible materials unless separated by a specific barrier, e.g., a noncombustible wall, not less than 5-feet high, having a fire-resistance rating of ½-hour.  Securing devices can be purchased from University Stores, or the Sheet Metal Shop can develop a restraining system.


· Additional Safety Procedures – Maintain small inventories of chemicals.  Large inventories are more dangerous and usually result in more wastes being generated.

Store all items on secure shelves below eye level and large containers on low shelves.  Never store chemicals on the floor.  Storage areas should be cool, dry, ventilated and well lit.  Appropriate chemical spill kits and fire extinguishers should be kept near storage areas.  Containers must be sealed, capped and in good condition.  Keep the outside of containers clean of chemical residue.

When applicable, handling and storage procedures, outlined on MSDS, should be incorporated into your Standard Operating Procedures (SOP).  Prior to working with chemicals, training on proper use and storage must be provided.  If you are unsure of the correct safe handling procedures for any chemical, please contact OSEH for assistance.

4.6  Chemical Compatibility Chart

 Chemical Class

	1
	Inorganic Acids
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Organic Acids
	X
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Caustics
	X
	X
	3
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Amines & Alkaholamines
	X
	X
	
	4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Halogenated Compounds
	X
	
	X
	X
	5
	
	
	
	
	
	
	
	
	
	
	

	6
	Alcohols, Glycols & Glycol Ethers
	X
	
	
	
	
	6
	
	
	
	
	
	
	
	
	
	

	7
	Aldehydes
	X
	X
	X
	X
	
	x
	7
	
	
	
	
	
	
	
	
	

	8
	Ketones
	X
	
	X
	X
	
	
	x
	8
	
	
	
	
	
	
	
	

	9
	Saturated Hydrocarbons
	
	
	
	
	
	
	
	
	9
	
	
	
	
	
	
	

	10
	Aromatic Hydrocarbons
	X
	
	
	
	
	
	
	
	
	10
	
	
	
	
	
	

	11
	Olefins
	X
	
	
	
	X
	
	
	
	
	
	11
	
	
	
	
	

	12
	Esters
	X
	
	X
	X
	
	
	
	
	
	
	
	12
	
	
	
	

	13
	Halogens
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	X
	13
	
	
	

	14
	Ethers
	X
	
	
	
	
	
	
	
	
	
	
	
	
	14
	
	

	15
	Acid Anhydrides
	X
	
	X
	X
	
	X
	X
	
	
	
	
	
	
	X
	15
	

	16
	Oxidizers
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	16


NOTE:  Identify class to which a specific compound belongs, read unsafe combinations with other classes both horizontally and vertically.

X = Unsafe Combination
4.7  Other Sources of Chemical Information 

Other sources of chemical data are available from various resources, including the following:

· Sax's Dangerous Properties of Industrial Materials,

· Bretherick's Handbook of Reactive Chemical Hazards,

· The Merck Index, and

· The International Technical Information Institute's Toxic and Hazardous Industrial Chemicals Safety Manual,

· ToxNet (http://toxnet.nlm.nih.gov/), and

· HazMap (http://hazmap.nlm.nih.gov/)

4.8  Chemical Spills (also refer Chapter 3 – Emergency Procedures)
Hazardous substances used in laboratories require preplanning to respond safely to chemical spills.  The cleanup of chemical spills should only be done by knowledgeable and experienced personnel.  Spill kits with instructions, absorbents, reactants, and protective equipment should be available to clean up minor spills.  A minor chemical spill is one that the laboratory staff is capable of handling safely without the assistance of safety and emergency personnel.  All other chemical spills are considered to be major.  Chemical spill cleanup kits, including instructions for use, are available from the Safety Supplies Section of the University Stores catalog, and from various outside vendors.

Procedures for minor chemical spills

· Alert people in the immediate area of the spill.

· Fume hoods equipped with emergency buttons or high/low switches should be activated to increase ventilation in the area. 

· Do not walk in the spill, this could potentially spread it to other areas. 

· Wear appropriate protective equipment, including safety goggles, gloves, and long-sleeve lab coats.

· Avoid breathing vapors from the spill and consider possible needs for respiratory protection.

· Confine the spill to a small area by surrounding it with a dike of absorbent material from the spill kit.

· For inorganic acids and bases, use the appropriate spill kit to neutralize.  Sodium bicarbonate is usually satisfactory as an absorber.  Collect residue and place in a waste container.  Label and manifest as hazardous waste and call HazMat at 763-4568 for a pickup.

· For solvents, absorb spill with charcoal. Using some activated charcoal helps keep down organic vapors. For other chemicals, use appropriate kit or absorb spill with vermiculite or oil dry.  Label and manifest as hazardous waste and call HazMat at 763-4568 for a pickup.

· Clean the spill area with soap and water.

· Report the spill to the Principal Investigator.

Procedures for spill on the body

· Remove contaminated clothing at once and flood exposed area with running water from faucet or safety shower for at least 15-minutes.

· Make sure the chemical has not accumulated in your shoes.

· Obtain immediate medical attention.

· Report the incident to the Principal Investigator.

· See other sections of the CHP for guidelines on handling spills.

Procedures for hazardous material splashed in eye

· Immediately rinse eyeball and inner surface of eyelid with water continuously for several minutes.

· Forcibly hold your eye open to ensure effective washing behind the eyelids.  In case glass or other foreign objects enter the eye, do not rub the eye.

· Obtain immediate medical attention.

· Report the incident to the Principal Investigator.

Procedures for a major chemical spill

· Attend to injured or contaminated persons and remove them from exposure.  Remove contaminated clothing and flush affected areas with copious amounts of water. Refer to procedures for Chemical Spill on Body or Hazardous Materials Splashed in Eye.

· Alert people in the laboratory to evacuate.

· If spilled material is flammable, turn off ignition and heat sources, if it can be done safely.

· If possible try to ventilate the area by either opening the fume hood sash or the windows. 

· Fume hoods equipped with emergency buttons or high/low switches should be activated to increase ventilation in the area. 

· Close doors to the affected area.

· Call HazMat at 763-4568 to report the spill. If after hours, call the Department of Public Safety at

763-1131 or 9-1-1 to report the spill.

· Have a person knowledgeable of the incident and laboratory assist emergency personnel.

· Report the spill to the Principal Investigator and Facility Director.

chapter 5 – HAZARDOUS WASTE MANAGEMENT
5.1  Requirements

In order to be in compliance with this chapter of your CHP the following items must be completed.

· Document training of laboratory personnel.

· Written records should be maintained in Section 8 of CHP Notebook.

5.2  Introduction

The Hazardous Waste Disposal Program for the University of Michigan is coordinated by the Hazardous Materials & Remediation Services (HazMat) division of the Department of Occupational Safety and Environmental Health (OSEH); 763-4568.    The University requires ALL chemical, biohazardous, and radioactive wastes be disposed through the HazMat Program.
Wastes are picked up by HazMat upon request, provided they are properly packaged, labeled and manifested.  No hazardous wastes may be poured down the drain.  The University of Michigan’s waste disposal procedures allow only non-regulated/non-coagulating sugars and salts to be poured down the drain.  All other chemicals are considered hazardous by the University of Michigan.
The University's normal chemical waste disposal charges are paid through OSEH.  Any additional charges, such as identification of unknowns, incorrect or incomplete labeling charges, fines for shipping violations, or injury or property damage resulting from mislabeling or the combining of incompatible chemicals, will be passed on to the Principal Investigator of the lab(s) where the waste(s) originated.

The HazMat Program assists the University community in maintaining compliance with regulations pertaining to waste management and disposal. Specific services include: 

· Technical advice on identification, labeling and manifesting of biological, chemical and low-level radioactive waste. 

· Collection, processing and disposal of chemical, biological and low-level radioactive waste. 
· Emergency response to accidental spills of biological and chemical materials. 

· Laboratory cleanouts of biological and chemical waste. 

· Technical advice and training on emergency response to biological and chemical spills. 

· Waste disposal supplies.

· Battery recycling.

· Pollution prevention / waste minimization.

5.3  Regulatory Compliance

Federal and State law regulates chemical waste storage, labeling, packaging and disposal.  Each generator of chemical waste at the UM is responsible for the proper management of their wastes.  

The Resource Conservation & Recovery Act (RCRA) was enacted by Congress in 1976 to protect human health and the environment.  This Act allows the Environmental Protection Agency (EPA) to promulgate rules governing the control of hazardous waste from the point of generation through ultimate disposal, “cradle-to-grave.”  The specific requirements are identified in Title 40 Code of Federal Regulations, Parts 100-399 (available at http://www.gpoaccess.gov/cfr/index.html) and the State of Michigan, Public Act 451, Parts 111 and 121 (available at http://www.michigan.gov/ag/0,1607,7-164-17334_18157-46073--,00.html).
5.4  Chemical Waste Disposal Practices

The following guidelines are provided to assist generators at the UM in complying with essential practices for proper management and disposal of chemical wastes:
CONTAINMENT

Secondary containment is required for generators at the UM generating any amount of hazardous waste (excluding wastes which do not contain free liquids, i.e., 100% solid).  Each generator must comply with the following requirements:

· The containment must be able to hold 100% of the largest container or 10% of the volume of all the containers in the system, whichever is larger.  

· The container must be managed so there is no release into drains, sewers, surface water or groundwater.

CONTAINERS

Containers of chemical waste (bottles, jugs, drums, vials, boxes, etc.) must be:

· In good condition, i.e., no cracks, leaks, rust, etc.
· Compatible with the waste.
· Kept CLOSED unless actively adding or removing waste.  Funnels cannot be left in waste containers.  They must be removed immediately after use and the container lid closed/sealed.
· Containers awaiting pick up must remain within the room where accumulation occurred, i.e., they cannot be moved to the hallway.
· Fill lines of buckets and wide mouth jars should have at least 1-inch of free space below the rim.  Gallon jugs should have at least 1-inch of free space below the base of the neck.  Partially filled containers are fully acceptable.
· The exterior of every waste container must be clean.  If material has been spilled on its exterior, it must be wiped off.

LABELING

All containers must be labeled with ALL of the following:

· “Hazardous Waste” Make sure you list all the contents. Be very specific.  List each organic, sodium or any other metals, and hazardous anions and cations in mixtures.

· Originator’s (generator’s) name, room number, and building.
· The chemical name that identifies each constituent in the container.

· The Accumulation Start Date – the date the first quantity of waste was placed into the container.  NOTE: The container cannot be kept at the generator’s location for more than 90-days.  Contact HazMat for pickup within 60-days of the accumulation start date.  HazMat will make every attempt to pick up waste within 1-week of scheduling and arrange for proper disposal.

· Hazardous Waste labels that prompt the user for the required information are available FREE from HazMat by calling 763-4568.
· Labels on wastes from teaching labs must also contain the course number, e.g., Chem. 210, and the experiment number.

· Use indelible ink and write legibly.

· If you are unsure of the labeling for a specific material, please contact HazMat at 763-4568.

EMPTY CONTAINERS

If you have a RCRA empty container, as defined below, you may dispose of it in your “regular” trash for custodial services to pickup (deface and triple rinse the container unless acutely hazardous; glass should be boxed; plastic can be placed into regular refuse containers).  Empty containers are exempt from regulation as RCRA hazardous waste if the following criteria are met:

· Gases:  Gas containers are empty when the pressure in the container approaches atmospheric pressure.  Empty cylinders should be returned to the supplier or packaged in a box and labeled “empty gas cylinders for pickup by OSEH-HazMat”.

· Acutely Hazardous Waste (P or U coded wastes):  A listing of RCRA acutely hazardous wastes (PXXX or UXXX waste codes) can be found in Title 40 CFR 261.33.  The MI Act 451 acutely hazardous wastes (XXXU waste codes) can be found at: http://www.state.mi.us/orr/images/admincode/figures/ac00299/205c.pdf).  Containers holding acutely hazardous waste are considered RCRA empty if they have been triple-rinsed with solvent appropriate for removing the acutely hazardous waste.  The solvent rinses should be collected for disposal as hazardous waste.  If you are unsure whether the empty container previously held an acutely hazardous material, do not discard the container without verification.  Place the empty container with your waste and an OSEH representative will make a determination at the time of collection.

· Chemical Wastes (non-acutely hazardous):

· All waste has been removed using standard/common practices (pouring, pumping, draining, etc.) AND less than 1-inch of material remains in the container.

OR

· For containers less than 110 gallons in size – No more than 3% (by weight) of container remains.

· Explosives and Forbidden Materials:  Due to their delicate nature and inherent instability, explosives and forbidden materials cannot be transported for disposal by the normal procedure.  Special regulations by the Department of Transportation and the MDEQ require the University to handle and dispose of explosives and forbidden materials in a manner consistent with their characteristics.  If you have, or suspect you may have an explosive or forbidden material and need to make arrangements for its disposal, contact HazMat at 763-4568.  Special preparations will be coordinated through our disposal facility to provide disposal.

MIXED WASTE

Mixed wastes are wastes with radioactive and chemical constituents in them.  Generators at the UM are strongly encouraged to:

· Not generate mixed wastes, unless the combination is an inherent part of the experimental protocol and has been authorized by OSEH – Radiation Safety Services.

· Segregate hazardous chemicals whenever possible.

· Isolate chemical and mixed wastes from all forms of radioactive wastes.

· Reduce volumes of mixed waste generated.

· Contact HazMat at 763-4568 for guidance and recommendations.
· Explosives and Forbidden Materials:  Due to their delicate nature and inherent instability, explosives and forbidden materials cannot be transported for disposal by the normal procedure.  Special regulations by the Department of Transportation and the MDEQ require the University to handle and dispose of explosives and forbidden materials in a manner consistent with their characteristics.  If you have, or suspect you may have an explosive or forbidden material and need to make arrangements for its disposal, contact HazMat at 763-4568.  Special preparations will be coordinated through our disposal facility to provide disposal.

DISPOSAL OF UNKNOWNS

Chemical wastes with no identification (unknowns) present a particular hazard, due to their unknown composition and characteristics.  If you have an unknown waste: 

· Segregate it from other wastes.  Under no circumstances should an unknown waste be placed in a shipping container with properly labeled and manifested wastes.

· Contact HazMat at 763-4568 to make arrangements for proper characterization and disposal of the waste.  (A minimal charge may be assessed for this service.)

LAB DECOMMISSIONING

Before vacating the laboratory, specific safety measures must be taken while transferring chemicals to another laboratory and/or disposing of chemicals that are no longer needed.  Contact HazMat (763-4568) with specific questions on moving or disposing of chemicals.  See the Lab Decommissioning documents located in Chapter 2.4, “Laboratory Decommissioning” for more details.

All chemicals for disposal must be properly labeled, manifested and packaged for HazMat pickup.  In the event there are unusually large amounts of chemical waste or several laboratories within close proximity will be vacated at one time, HazMat may be able to provide additional assistance, as necessary, to expedite the process.  

OSEH strongly recommends disposing of all unwanted chemicals at least 14-days prior to the actual move date.

CONTAINER MANAGEMENT

· Containers must be in good condition (free of defects, cracks, rust, etc.).

· Containers must be compatible with the waste in them.

· Containers must be stored CLOSED (Containers can only be open while actively adding or removing waste and cannot be stored open with a funnel).

· Handled and stored so containers do not rupture or leak. 

· Inspected weekly for leaks and defects.

· Stored so incompatible wastes are separated or contained from each other by physical barriers.
PACKAGING

· Hazardous waste(s) must be placed into a good quality DOT-approved container and packaged in such a manner that leakage will not occur during shipment.  These containers are available from HazMat.

· Packaging containers (bottles, cans, lids, etc.) in contact with hazardous waste(s) must be resistant to any chemical action or properties of the waste(s).  

· When filling packaging containers with liquids, approximately one inch of space must remain between the liquid and the lid to ensure that neither leakage nor container breakage will occur as a result of an expansion of the liquid.

· Wastes that are incompatible, i.e., might react dangerously with one another, cannot be shipped in the same package.

· Packaging containers must be placed and secured within the shipping container so that movement, breakage, puncture or leakage will not occur during transport.  

· Nails, staples and other metallic devices used in closing or securing shipping containers must not penetrate the shipping container or create the potential to damage or rupture inside packaging containers.

· Packaging containers with unsecured closures (stoppers, corks, etc.) must have the closure held securely in place with wire, tape or another positive means.  Gasketed closures must be fitted with gaskets of efficient material, which the contents of the container cannot deteriorate.

· Liquids inside the shipping containers must be packed with the closure side upwards and the shipping container legibly marked “This Side Up” or  “This End Up” indicating the upward position of the closure.  (Refer to example label below.)

[image: image1.emf]
· The gross weight of a fiberboard box must not exceed 65-pounds.
· Packaging containers must be placed in the shipping container in such a manner to allow the shipping container to close fully on all sides.  Packaging containers cannot protrude from the shipping container.
SEE APPENDIX D - HAZARDOUS WASTE LABEL
SEE APPENDIX E – HAZARDOUS WASTE MANIFEST
ADDITIONAL WASTE GUIDELINES

· Aqueous/Organic – Try not to mix aqueous and organic chemicals.  A mixture that forms two phases - one aqueous and one organic - must be separated.

· Aqueous Solutions – Keep acids separate from bases.  List each anion and cation in the solution.  Of particular importance are the metals, cyanide, and sulfide.  Avoid including organics, if possible.

· Asbestos Containing Materials (ACM) or Equipment – Keep these materials separate from all other wastes and label as ACM.  Call HazMat (763-4568) for pickup.
· Cyanides and Sulfides – Keep these materials separate from other wastes, label, and manifest thoroughly.  These may include pure compounds or aqueous solutions.  Call HazMat at 763-4568 for a special pick-up.
· EP (Extraction Procedure) Toxic Metals – The following metals (in metallic or compound form) should never be discarded with organics: arsenic, barium, cadmium, chromium, lead, mercury , selenium, silver, copper, nickel, thallium, zinc. Organics are burned -- both solids and liquids.  These metals and their compounds cannot, by law, be incinerated.  Keep these materials separate from all other wastes and label thoroughly.

· Explosive Materials – Explosive materials, such as picric acid with less than 10% water, and its derivatives or certain azo- compounds or perchlorates, must be separated from all other wastes and packaged individually.  Notify HazMat for a special pickup of these items.

· Hazard Classes – Separate hazard classes are required to keep incompatible chemicals apart, which might otherwise react, creating an extremely hazardous situation. If you are placing several bottles or vials of different, partially used chemicals in a bucket or wide mouth jar, or if you are placing several different liquids in a waste bottle, try to utilize a separate hazard class for each container. Please note, free liquids should not be disposed in buckets. Separate organics from inorganics, liquids from solids, and, if possible, halogenated organics from nonhalogenated organics.  Also refer to Chapter 4.6 – “Chemical Compatibility Chart.”

Each different chemical in the container (include quantity of all waste regardless of class or toxicity) should be listed on the label. Label each container with the appropriate hazard class(es), i.e., “flammable liquid.” If a chemical possesses more than one of the hazardous properties listed, choose the two most severe hazards for its category. For example, if a chemical is both flammable and corrosive, you must have labels for both. Prior to selecting marking one must verify the appropriate hazard class and label in column 3 and column 6, respectively, of the DOT (US Department of Transportation) Hazardous Materials Table (49 CFR 172.101). The hazards associated with a chemical are often listed on its bottle label, MSDS or in the supplier catalog such as Aldrich.

· Lecture Bottles – Avoid using lecture bottles, if possible. All lecture bottles must be empty prior to sending to HazMat or ensure before ordering that the manufacturer will take the lecture bottle back for disposal. Most land fills will not accept lecture bottles unless they are emptied, purged, and cut in two.

· Liquids/Solids – DO NOT combine liquid and solid chemical wastes in the same container. Use separate containers.  Place solids in wide mouth jars or buckets. HazMat recommends disposing liquids in gallon jugs. Liquids may also be placed in wide mouth jars or buckets however, these are very expensive to dispose. Solid wastes may include paper towels, Kimwipes, gloves, weigh boats, capillary tubes, glassware, etc. if they are contaminated with chemicals.  Noncontaminated glass can be placed in a container for recycling. The container must be labeled as “Noncontaminated glass,” and will be picked up by Building Services. 

· Metallic Mercury – Keep metallic mercury and other materials contaminated with metallic mercury separate from all other wastes and label thoroughly.

· Organo-metallics – If you produce organometallic wastes, especially those containing any of the EP toxic metals, keep them separate from all other wastes and label them.

· Polychlorinated Biphenyls (PCB) – Keep polychlorinated biphenyls and other materials contaminated with PCB separate from all other wastes and label with concentration (ppm) and aroclor if known (four digit number) located on the ballast.

· Pyrophoric Materials – Pyrophoric materials must be separated from all other wastes and packaged individually.

· Sharps and Needles – Discarded sharps and needles should be placed in a puncture proof container.  Needles should not be bent, sheared, or replaced in the sheath or guard following use.  Once the container is 3/4-full, seal the container shut so that it is air-tight.  Label the container and prepare a manifest for HazMat (763-4568).

· Water-Reactive Chemicals – Keep water reactive chemicals separate from all other wastes.  Label and manifest for pick-up by HazMat.

5.5  Campus Battery Recycling

Generally, all battery sizes and types are accepted by HazMat for collection in the program. Most common battery types include "Household" variety: 

AAA, AA, C, D, 9-volt,

Button (“Hearing-Aid”),
Photo-Electronics, Lantern,

Nickel-Cadmium (“Ni-Cad”). 

Contact HazMat at 763-4568 if the battery to be recycled is not listed. 

COLLECTION PROCESS:

· Call to request a FREE specially marked white plastic battery collection pail from HazMat

(763-4568). 

· The pails are placed in select locations designated by the Department requesting the pails. 

· After a battery expires, place the expired battery in the white pail and replace the lid. 

· Once the pail becomes 2/3 to 3/4-full, contact HazMat at 763-4568 to request collection of the expired batteries. 

· Departments requesting collection pickup can expect batteries to be removed the week following the request. 

· HazMat will pickup direct from the requested location unless other arrangements are made. 

· Replacement pails will be delivered at the time the old pail is removed. 

Industrial and maintenance locations that generate large Lead-Acid and Nickel-Cadmium batteries can also participate in the battery collection program. However, due to the size and weight, batteries of this type are collected by special arrangement through HazMat. The Department requesting pickup should contact HazMat at 763-4568 and make arrangements to have the batteries collected from the requested location.
5.6  Proper Segregation and Disposal of Low-Level Radioactive Waste (LLRW)

OSEH will collect and process the various forms of radioactive waste generated at the University of Michigan provided the waste is properly segregated, packaged and identified according to the methods detailed below. 

Disposal of the various forms of low-level radioactive waste (LLRW) is complex, extremely difficult, and very costly. Waste minimization and segregation are critical to reducing costs, ensuring regulatory compliance, maintaining a safe work place, and protecting the environment. All radioactive waste generators must adhere to the waste minimization and waste segregation guidelines established by OSEH.

Failure to adhere to the segregation and disposal procedures outlined by OSEH will result in:

· Radioactive waste being returned to the laboratory of origin for repackaging

OR

· Laboratory personnel repackaging the radioactive waste at OSEH.

Thank you for your cooperation in complying with the following OSEH protocols for the proper segregation and disposal of radioactive wastes at the University of Michigan. Please contact HazMat at

763-4568 should you have any questions regarding these protocols.

GENERAL GUIDELINES FOR LLRW INCLUDE:

· Ensure compliance with LLRW Manifest.

· Only OSEH can dispose of LLRW generated at the University of Michigan.

· Employ waste minimization techniques at all times.

· Maintain a record of each radionuclide, activity (microcurie), any chemical constituents, and the date each radionuclide is placed into an OSEH-approved waste container. NOTE: Radionuclide activity estimates must be accurate (within an order of magnitude).

· Inform OSEH prior to collection if contact exposure rate on a waste container exceeds 50 mrem/hour. 

TABLE OF ACCEPTABLE SEGREGATION CATEGORIES FOR LLRW*
	LONG-LIVED ISOTOPES ( > 90-days half-life)

	CATEGORY A
	H-3 and/or C-14

	CATEGORY B
	Na-22, Cl-36, Ca-45, Co-57, Co-58, Fe-59, Co-60, Ni-63, Sr-90, Tc-99, Sn-113, and/or Cs-137, etc. (excluding H-3 and C-14)

	INTERMEDIATE-LIVED ISOTOPES
( >14-days – Less than or equal to 90-days half-life)

	CATEGORY C
	S-35, P-33, Sc-46, Cr-51, Sr-85, Rb-86, Ru-103, and/or Ce-141, etc.

	CATEGORY D
	I-125, P-33, Sc-46, Cr-51, Sr-85, Rb-86, Ru-103, and/or Ce-141, etc.

	SHORT-LIVED ISOTOPES ( < 14-days half-life)

	CATEGORY E
	P-32, C-11, F-18, Na-24, Br-82, Y-90, Nb-95, Tc-99m, In-111, I-131, and/or Tl-201, etc.


USE A SEPARATE CONTAINER FOR EACH CATEGORY

* OSEH may require further segregation as necessary for safe handling.

SOLID LLRW

Solid radioactive wastes generally should consist of dry contaminated laboratory materials, equipment, and supplies such as paper, unbroken glass, and plastic products.  OSEH provides 7.5-gallon and 28-gallon yellow fiber drums for solid LLRW disposal. Segregate solid radioactive wastes by radionuclide(s). Please see the Table of Acceptable Segregation Categories for LLRW. (Use a separate drum for each category). 

· Ensure yellow fiber waste drum is lined with large plastic bag prior to discarding solid wastes into fiber drum.

· Affix completed Container Label, i.e., vinyl label, to the designated location on upper side of the large yellow fiber drums (lower side of small fiber drums) immediately upon calling in for waste pick-up.

DO NOT:

· Discard radioactive materials as normal trash.
· Use opaque bags (biohazard waste bags, etc.) to discard radioactive wastes into yellow fiber drums.  (Note: use clear bags only).
· Deface or write directly on OSEH yellow fiber drums as the drums are reused.
· Overfill and/or under fill yellow fiber drums.
· Discard the following materials into OSEH yellow fiber drums:
· non-radioactive wastes (paper towels, boxes, etc.).

· stock vials or other containers which contain standing liquids (>0.5 ml/container).

· liquid scintillation cocktail (LSC) vials (empty or full).

· lead, leaded-materials, or large contaminated metal objects (Note: request a

special collection).

· chemicals or chemically-soaked materials.

· biological wastes (carcasses, blood, tissue, organs, urine feces, bedding, etc.).

LOW-LEVEL RADIOACTIVE SHARPS

By definition, sharps are those objects that represent a puncture or laceration hazard. Such objects include, but are not limited to: syringe needles (capped or uncapped), razor blades, scalpel blades, x-acto knife blades, sharp metal objects, capillary pipettes, and broken glass objects.  All radioactive sharps MUST be disposed of into either 5-gallon plastic white buckets (available from OSEH), sealed plastic bottles, or other approved sharps containers.

NOTE: Cardboard boxes are not acceptable for sharps containment. 

OSEH will provide 5-gallon plastic buckets to your laboratory for SHARPS ONLY. Please DO NOT discard other forms of hazardous or low-level radioactive wastes into these buckets.  The containers must be securely closed (i.e. snapped in place) so that there will be no leakage of radioactive material during transport.

Segregate radioactive sharps by radionuclide(s). Please see the Table of Acceptable Segregation Categories for LLRW. (Use a separate bucket for each category).

To avoid potential injury to HazMat personnel, sharps are NOT to be placed into the yellow radioactive waste fiber drums for disposal. Sharp objects discovered in the yellow fiber drums will result in the fiber drum being returned to the laboratory of origin for proper segregation and repackaging. 

NOTE:
Place Radioactive Container Label around handle of bucket and affix the two adhesive ends together. 

LIQUID LLRW

OSEH will provide 4, 10, or 20-liter plastic waste jugs for liquid LLRW upon request.  Segregate liquid LLRW by type, e.g., aqueous (water only), liquid scintillation cocktail (LSC) fluid, chemicals/solvents.  
DO NOT combine the above separate liquid categories in the same waste jug.  Segregate liquid LLRW by radionuclide(s).  Please see the Table of Acceptable Segregation Categories for LLRW (Use a separate jug for each category).

· Use a funnel to decant liquid radioactive wastes into jugs to prevent external contamination.
· First and second washes of reusable contaminated lab equipment should be discarded into OSEH jugs.  Third and subsequent rinses may be discarded down sink drains if a sample’s count rate is < 3x-background.
· Ensure biological (blood & urine), toxic, or carcinogenic liquid radioactive wastes are decontaminated, made non-toxic or otherwise neutralized prior to OSEH collection e.g., use household bleach (sodium hypochlorite) or Lysol detergent, for biological materials.
NOTE:
Special handling instructions or precautions should be given to OSEH personnel when requesting waste collections containing biological, toxic, or carcinogenic material.
· Avoid acidic solutions of radioiodine waste; acidity enhances volatile nature of radioiodines.

· Place approximately 500 ml of sodium thiosulfate (Na2S2O3) in waste jugs containing I-125 or I-131; sodium thiosulfate finds free or volative radioiodine and reduces volatility.

· Ensure jugs are filled to scribed line on container, but no higher, prior to requesting HazMat collection.  Special requests will be considered for partially filled jugs.

· Ensure waste jugs are not leaking and free of external contamination prior to HazMat collection.

· On the Container Label, circle Yes if the radioactive liquid contains chemicals, and circle No if the radioactive liquid is water only.

· Insert Container Label through handle and affix the two adhesive ends together so that information is legible to OSEH personnel.  (For 20-Liter containers with no handles, affix label on upper side of container.  Please DO NOT affix container label to the cap).
NOTE:
To ensure accurate reporting of radionuclidic activity content, jugs of liquid radioactive waste should be sampled and analyzed by lab personnel prior to HazMat collection.
DO NOT:

· discard liquid radioactive wastes down sink drains.
· fill waste jug beyond fill line scribed on jug (approximately 3-inches below cap).
· use any container, or jug cap, other than those provided by OSEH.
· write directly on OSEH waste jugs as the jugs are cleaned, surveyed, re-labeled and re-used.
· discard solid material (pipette tips, needles, filter paper, biological material, etc.) into liquid waste jugs.
· discard strong acids or bases (<1N) into OSEH plastic waste jugs.
NOTE: contact OSEH for special handling or processing of acidic or caustic liquids.
· remove cap from waste jug containing volatile radioiodine or S-35 labeled methionine/cysteine unless performed in an OSEH-approved exhaust hood.
· store uncapped waste jugs of volatile radioiodines or S-35.
· use glass or other containers for wastes unless approved by OSEH.
· mix bleach with radioiodines.  Note: bleach enhances volatile nature of radioiodines.
OSEH may choose not to collect waste jugs or may return jugs to the laboratory of origin for reprocessing if any of the following unacceptable conditions are noted:

· External contamination detected on jugs.

· Radionuclide(s), activity, or chemical content in waste jugs are inconsistent with those phoned into OSEH.

· Bi-phasic mixture of liquids in waste jug.

· Cap on jug is not an OSEH-approved cap.

· Solid material discovered in jug (pipette tips, filter paper, needles, biological material, etc.).

· Jugs filled beyond scribed line.

· Jugs bloated (positive pressure) or crumpled (negative pressure).

· Writing or defacing noted on jug surface and not on Container Label.
LIQUID SCINTILLATION VIALS

OSEH will collect filled or partially filled liquid scintillation vials containing OSEH-approved non-hazardous or biodegradable scintillation fluid provided the vials are sorted, packaged and prepared according to the methods described below. Contact HazMat at 763-4568 to obtain a current list of acceptable non-hazardous or biodegradable scintillation fluids. 

NOTE:
Toluene and xylene-based scintillation fluids are prohibited from use at the University of Michigan unless authorization has been received from OSEH. 

OSEH will collect empty scintillation vials as well as filled vials.  Indicate activity as < 10 microcurie when requesting collection of empty vials.  Use the vial disposal procedure detailed below to dispose of empty and full scintillation vials.  Segregate vials by the radionuclidic content.  Please see the Table of Acceptable Segregation Categories for LLRW. (Use a separate box for each category.)  Segregate vials by type: glass or plastic.  DO NOT mix plastic or glass vials in same box or tray.

NOTE: OSEH recommends the use of glass vials as opposed to plastic wherever possible. 
· Ensure scintillation vial caps are fastened securely and not leaking prior to packaging in trays and boxes.

· Store vials within the cardboard vial flats (trays).

· Insert absorbent material or pad in base of original vial box.

· Pack vial flats containing scintillation vials into box.

· Seal box securely with tape. (Use lab, duct or masking tape).

· Record on the top of all boxes of LSC vials either Plastic or Glass.

· Ensure boxes of scintillation vials are not saturated or leaking scintillation fluid prior to HazMat collection. HazMat may choose not to accept severely saturated boxes of vials. This determination is based on the discretion of HazMat personnel.

· HazMat may choose not to accept boxes of vials phoned-in as less than or equal to 1,000 microcurie.

· Affix container label to top of LSC vial box.

DO NOT:

· dispose of commercially prepared liquid scintillation standards with other scintillation vial wastes. (Note: request a special collection). 

· discard scintillation fluid or radionuclides down sink drains. 

· tape the tops of scintillation vials. 

· discard other forms of radioactive waste (e.g. gloves, syringes, paper, pads, etc.) in with vials. 

· discard scintillation vials (empty or full) into yellow fiber waste drums. 

· discard “hot” commercial stock vials with scintillation vials. 

· use radioactive material tape to seal boxes of scintillation vials. (Note: use lab, masking or duct tape). 

STOCK VIALS

Stock vials are glass or plastic vials, which hold the concentrated radioactive isotope(s) originally given to authorized users.  Stock vials must be properly packaged in sturdy boxes containing sufficient absorbent padding to inhibit shifting of contents and to soak up any potential residual liquid spills.  NOTE: Please ensure stock vials are sealed securely AND affix container label to top of box. 

LEAD SEGREGATION AND DISPOSAL

OSEH will collect lead/leaded objects (e.g. lead pigs, sheet lead, lead bricks, etc.) for disposal.  Lead pigs must be placed in a sturdy box, taped securely shut, and marked "LEAD PIGS". This also includes lead impregnated objects, such as the plastic containers that New England Nuclear uses to ship stock vials in.  All lead objects must be smeared for removable contamination and, if necessary, decontaminated prior to collection.

It is not necessary to manifest lead objects for disposal, however, the lead objects must be placed with any other radioactive waste awaiting collection. Please request a special pick-up if you have lead bricks and/or sheet lead you wish to dispose of. 

PATHOLOGICAL RADIOACTIVE WASTE PACKAGING AND DISPOSAL

Pathological radioactive wastes include: contaminated animal carcasses, organs, blood, tissue, urine, feces, bedding, etc. 

· Label the outer yellow carcass bag or attach the OSEH-provided waste tag with the following instruction: radionuclide(s), activity of each radionuclide (microcurie), chemical or biohazardous material (if applicable), date packaged, description of waste (e.g. rats, dog, mice, bedding, blood, feces, etc.), names of contact person and Authorized User, and phone number(s). Pathological wastes must be completely frozen to be accepted by HazMat personnel.

· Remove all sharps (e.g. needles, razors, scalpels, etc.) and metallic objects from carcasses before freezing and subsequent HazMat collection.

· Radioactive blood, tissue, urine, etc. must be made innocuous or rendered non-toxic prior to HazMat collection (e.g., with bleach, detergent, other suitable methods). WARNING: Radioiodines or other volatile radionuclides may become airborne when bleach is added.

· Double-bag animal carcasses in strong (4-millimeter thick) plastic bags.

· Outer bag or wrapper should be a yellow opaque bag available from OSEH.

· Contact HazMat for authorization to use walk-in freezers located in: MSRB-I (Room 2501), MSRB-II (Room A592) and Kresge II (Room 3007). Key-use required for entry.

· OSEH must be notified in writing should an Authorized User desire to store radioactive pathological material in an animal freezer under the authorization of another individual or department.  Please call OSEH – Radiation Safety at 764-4420.

· Contact OSEH – Radiation Safety at 764-4420 if a radioactive storage freezer is filled to capacity, breaks down, or otherwise becomes ineffective in completely freezing animal carcasses, blood, etc.

DO NOT:

· dispose of plastic cages as pathological waste. (Note: empty contents of animal cages into pathological waste bags or 4-millimeter (mil) thick plastic bags and decontaminate cages.)
· discard pathological wastes into yellow waste drum.

· freeze pathological wastes in glass containers. (Note: use plastic only).

· discard metal objects (e.g. needles, scalpels, cans, etc.) with pathological material or animal carcasses.

· discard greater than or equal to 5.0 mCi of I-125 and/or I-131 in a single bag or container of pathological waste. 

RADIOACTIVE CONTAMINATION AND EXPOSURE CONTROL FOR WASTE CONTAINERS

Removable radioactive contamination on the exterior of all LLRW containers shall be kept as low as practicable.  LABORTORY PERSONNEL ARE RESPONSIBLE FOR: 

· Testing for the presence of external contamination on all waste containers; 

· Removing contamination from the exterior of all waste containers to the limits in the table on the following page; 

· Maintaining a copy of all records of smear test results; 

· Informing OSEH prior to collection of waste if contact exposure rate on any waste container exceeds 50 mrem/hour. 

TABLE 9*
REMOVABLE EXTERNAL RADIOACTIVE CONTAMINATION – WIPE LIMITS

	Contaminant
	Maximum permissible limits

	
	microcurie/cm2
	dpm/cm2

	Beta-gamma emitting radionuclides; all radionuclides with half-lives less than ten days; natural uranium; natural thorium; uranium-235; uranium-238; thorium-232; thorium-228 and thorium-230 when contained in ores or physical concentrates.
	10-5
	22

	All other alpha emitting radionuclides
	10-6
	2.2


* (49 CFR 173.443 Table 9)

Removal of external contamination from waste containers

Every laboratory that generates radioactive waste is responsible for decontaminating the exterior of waste containers to the safe levels listed in the table above. The following contamination testing procedures are required for each type of waste container:

· SOLIDS: 7.5-gallon and 28-gallon yellow fiber drums are to be smeared (wipe-tested) on the side and bottom of the drum. 

· SHARPS: 5-gallon buckets for sharps containment must be smeared on the handle, top (lid), bottom, and sides of the container. (The same applies to acceptable alternative containers). 

· LIQUIDS: 4-Liter, 10-Liter, and 20-Liter jugs must be smeared on the cap, handle, sides, and bottom of the container. 

· SCINTILLATION VIALS and STOCK VIALS: The boxes containing the vials are to be smeared on all four sides as well as on the top and bottom.  NOTE: The boxes containing the vials must be properly sealed and have no visible damage so that no leaking of radioactive and/or hazardous material occurs from the box. 

· LEAD OBJECTS: All lead/leaded objects and lead impregnated materials must be smeared on all sides.  A completed signature on the LLRW Manifest indicates to OSEH personnel that the testing for external container contamination has been completed as required. 

chapter 6 – ENVIRONMENTAL MANAGEMENT, STEWARDSHIP, AND POLLUTION PREVENTION

6.1  Requirements

In order to be in compliance with this chapter of your CHP the following item(s) must be completed.

· Document training of laboratory personnel

6.2  Environmental Stewardship

The University of Michigan is committed to developing a sustainable environment.  As a steward of the environment, it is the responsibility of every member of the University community to utilize our resources as efficiently as possible.  In order to accomplish this, the University is committed to:

· Managing our resources in a manner that is fiscally responsible;

· Managing our resources in a manner that is compliant with established environmental rules and regulations; and

· Managing our resources in a manner that is as sustainable as possible to help ensure they are available for future generations. 

Natural resource conservation is not the only benefit that environmental stewardship yields; compared to traditional environmental management approaches, many UM stewardship programs are highly cost-effective.  One program that clearly demonstrates the relationship between resource conservation and cost-efficiency is the EnergyStar Program.  EnergyStar is a voluntary program developed by the United States Environmental Protection Agency that encourages energy-efficient building operation by upgrading lighting systems.  Spearheaded on campus by the Plant Operations Utilities department, this program translates into a savings of 25 million kilowatt-hours of electricity per year.  Contact the OSEH  Environmental Stewardship program at 647-3120 for further information about EnergyStar and the other initiatives taking place on campus.

6.3  Environmental Regulations

As University employees, we are responsible for protecting the natural environment.  University researchers and staff must be aware that their activities can have a direct impact on the environment and should take steps to mitigate that impact.  Proper steps may include reducing the amounts of hazardous chemicals used in experiments and properly collecting all waste products to prevent untreated material from entering the storm water drainage system or the sanitary sewer system.

Each University employee is responsible for conducting business in a manner that meets all applicable federal, state, and local environmental regulations.  Examples of regulations that University employees must comply with include the bulk petroleum storage requirements found under the Clean Water Act (CWA), and the permitting requirements for air emissions sources found under the Clean Air Act (CAA) Amendments.  Contact OSEH Environmental Management at 936-1920 for assistance in determining which environmental regulations may apply to your operations.

6.4  Sanitary Sewer Discharges

Wastewater discharges from UM facilities flow through the sanitary sewer system to the Ann Arbor Wastewater Treatment Plant (WWTP).  To protect the operation of the WWTP, the City of Ann Arbor established discharge limits in the City of Ann Arbor Sewer Use Ordinance.  If discharges from facilities cannot meet these limits, pretreatment systems may be required to remove the pollutant loading.  When using and disposing chemicals, consider the following practices:
· OSEH should evaluate any chemical processes to determine the proper disposal methods.  Contact OSEH by calling 936-1920 to determine if the materials involved in a process may be discharged to the sanitary sewer.  All unused chemicals must be properly disposed through HazMat by calling 763-4568.

· Small amounts of alcohol used to rinse glassware may be drained to the sanitary sewer.  You must, however, collect all other chemicals, chemical rinses, and residuals for disposal as chemical waste.

· Never flush ethidium bromide or Coomassie blue dye down the drain.  These stains should be removed from solutions with a charcoal filter and the filter should be disposed of through HazMat.

· Fluorescent dye used in automated DNA sequencing is not hazardous and may be disposed of down the drain.

· Acids and bases that have a pH between 5 and 10 may be disposed down the drain.  Anything with a pH outside this range must be disposed of through HazMat.  Contact OSEH at 763-4568 for information regarding acid and base neutralization.

· Buffers and isotonic saline solutions are safe to dispose down the sanitary sewer in small quantities only.  Large quantities of solutions that contain organic matter, such as IV solutions, may exert increased oxygen demands on the treatment processes at the WWTP and should not be disposed to the sanitary sewer.  Solids are limited by the sewer use ordinance and can plug drains; any solids present in these solutions must be collected for alternative disposal.  Contact OSEH for questions about what can and cannot go down the drain or for a review of your disposal procedures.

· Blood and blood products can be rinsed down the drain.  Blood that is known or suspected to contain infectious agents should be bleached prior to disposal.  All solids such as tissues and blood clots should be collected and disposed of as biohazardous waste.  Blood contaminated with chemicals should as be disposed of as biohazardous waste.

· Dumping excess or left over chemical product down a drain is prohibited.  If excess or unwanted product exists, HazMat should be contacted for proper disposal.  Any wastes that are collected for disposal by HazMat should be segregated.

HazMat will pick up liquid chemical, biomedical, and radioactive wastes as well as sharps.  Ensure that all waste generated in the lab is placed in the appropriate waste containers.  See Chapter 5 – “Hazardous Waste Management” for more information.

6.5  Photographic Processing

OSEH has developed this guideline for proper management of film processing materials to reduce their impact on building sanitary sewer piping and wastewater quality.

· Make sure photo processor is on and that water is flowing through the machine.

· Check to make sure all drain lines are free of debris and that they will drain into the sink.  Make sure sink is draining properly.  If it is not draining properly, turn the photo processor off and submit a maintenance request.  Photo processors that are discharging into a sink should be checked to ensure the sink does not overflow onto the floor.

· Only use the appropriate size film; small film can jam in the roller mechanism.

· Do not allow any spent fixer to be discharged down a drain.  All spent fixer should be collected for proper disposal either by HazMat or a commercial photo processor vendor.

· Check the current level of the fixer in the fixer recovery barrel. If the barrel is close to its capacity, change it before using the processor.

· Ensure that the photo processor is operating within its normal operating parameters.  Do not attempt to adjust the amount of developer and fixer being used by the machine unless you have been trained to do so.

· When cleaning the processor, ensure that adequate wash water is rinsed down the drain to prevent the residue from crystallizing in the pipes.

When processing film, silver can accumulate in the spent fixer and wash water.  Even small quantities of metals in the fixer and wash water can be harmful to the WWTP and the Huron River.  Improper disposal of this waste can also damage building piping.

Silver recovery is a process that is used to remove silver from the fixer and wash water.  These systems are recommended and may be required in some locations.  If your dark room does not have silver recovery contact OSEH at 647-3120 for disposal of fixer and wash water that contains silver or for further information about silver recovery systems.
If you are planning on upgrading your equipment, you may want to consider purchasing a digital radiography (DR) system.  DR systems eliminate all chemical handling and chemical wastes.
6.6  Secondary Containment for Chemical Storage Areas

In August 2001, the Michigan Department of Environmental Quality (MDEQ) revised its rules governing the spillage of polluting materials.  According to the revised rules, in some instances bulk chemical storage containers need to have secondary containment if they individually exceed 10-gallons or 100-pounds.  In addition, some facilities may need to operate in accordance with the University’s Spill Prevention Control and Countermeasures Plan (SPCC).  Contact Environmental Management at 936-1920 to schedule an evaluation of your chemical storage areas or if you have any other questions regarding secondary containment or the SPCC.

Before storing various chemicals together in one location, verify that they are compatible.  Contact HazMat at 763-4568 for questions regarding chemical compatibility.

6.7  Bulk Oil Storage

Federal SPCC regulations require all containers and equipment that store at least 55-gallons of oil to be kept within a secondary containment structure.  In addition, the containers and equipment must be inspected on a monthly basis and the facility that houses the oil must operate in accordance with the University’s SPCC plan.   To manage stored oil supplies more efficiently, it is recommended that facilities use containers smaller than 55-gallons wherever possible.  If your facility houses individual containers or equipment that stores at least 55-gallons of oil, contact Environmental Management at 936-1920 regarding secondary containment requirements and the SPCC plan.  
6.8  Outside Washing Operations

Equipment that does not have any chemical, radioactive, oil, or grease residues may be washed outside on the grass, away from storm drains.  Use only water to wash the item and allow the water to drain into the ground.  Do not use any detergents or chemicals.  If large equipment must be cleaned or if chemicals must be used, contact Environmental Management at 936-1920 for a consultation and an evaluation of your options for disposing the wash water.
6.9  Equipment with Air Emission Discharges

If equipment with air emissions is being designed or installed, contact Environmental Management at 936-1920 to determine if an air emission permit may be required by the MDEQ.  Do not allow equipment to be vented to the laboratory without an evaluation and approval by OSEH.  In locations where equipment will be vented to the laboratory, contact Plant Order Services at 647-2059 to arrange for proper connections to the building ventilation system.
6.10  Pollution Prevention

When dealing with procedures involving hazardous substances, it may be possible to use an alternative material or reduce the quantity of chemicals used in a procedure to limit the amount of waste that is generated.  For procedures involving hazardous substances, contact Environmental Stewardship at 647-3120 to determine if alternative materials exist; doing so can reduce the cost of disposal and the risks associated with using hazardous substances.  The following are some other ways to prevent or reduce the amount of chemical or hazardous waste that is produced:

· Consider micro-scale techniques that may have been developed for certain procedures.  This will reduce the amount of chemical or hazardous waste being produced.

· Ensure cleaning agents are free of phosphorus and phosphorus compounds.  Phosphorus is a pollutant of concern in the Huron River Watershed.

· Check for alternative “green” products that are more environmentally friendly.

· Water conservation is of increasing importance at the University.  Ensure that any system using water is adjusted to an optimal setting for water conservation.

· Research the potential to substitute aqueous solutions for hazardous chemicals used in research or teaching procedures.
Chapter 7 – LABORATORY PROCEDURES
7.1  Requirements

In order to be in compliance with this chapter of your CHP the following item(s) must be completed.

· Document training of laboratory personnel in Section 8 of the CHP Notebook.

7.2  MIOSHA Inspection Response Guide

In order to protect employees from workplace illnesses and injuries and to insure a safe and healthful place of employment, the Michigan Occupational Safety and Health Act, (MIOSHA), was enacted in 1974.  This Act allows for the enforcement of Federal OSHA safety and health standards through periodic MIOSHA inspections by the Michigan Department of Labor and Economic Growth (MDLEG).

The University of Michigan, as with all other employers in Michigan, is subject to inspection by MIOSHA.  Facility managers, supervisors and other personnel with responsibility over University employees should be aware of the OSHA regulations and what to expect if a MIOSHA inspector visits their workplace.  The following bullet points summarize this information.
· Inspections are unannounced.

· Specific University personnel, e.g., Union representatives, have the right to representation during the inspection.

· Contact OSEH Industrial Hygiene & Safety at 647-1142, or Biological and Laboratory Safety at 763-6793, upon arrival of an inspector.

· An OSEH representative will participate in all aspects of the inspection.

· Contact the office of Facilities Management, immediately after contacting OSEH.

· Once the appropriate University personnel are present, the inspector will begin with an explanation of the purpose of the visit and the format of the inspection activities.

· The inspector will probably ask to see the Injury and Illness log for the workplace (maintained by UM Office of Risk Management) and for other required written safety and health programs like the CHP maintained by individual Principal Investigators.

· A walk-through of the facility will take place.

· Conditions that could endanger employees will be pointed out, exposure measurements will be taken if necessary, employees may be interviewed, and any apparent violations will be documented by either photograph or video.

· A closing conference will be held to discuss any findings, determine the amount of time necessary to correct any hazards, and review the employer’s legal rights in appealing any citations issued.

· Most violations carry a monetary penalty.

· It is important to begin correcting all apparent violations as soon as possible and document correction through photographs, receipts, etc.

· If a citation is received, OSEH will assist the department management in reviewing its accuracy and appropriateness and in deciding if an appeal should be filed.

· OSEH will provide consultation on any corrective action deemed necessary.

· The maximum MIOSHA monetary penalty is $70,000 per willful or repeat violation.

7.3  OSEH Laboratory Safety Audit Points

STATUS OF CHEMICAL HYGIENE PLAN (CHP)

· State and Federal regulations require you to write, implement and maintain a CHP.

· The CHP must include lab specific information.  The sections that must be customized are in the Notebook section of the CHP.

· Regulations require the CHP to be reviewed/updated annually.

· Lab specific SOP must include specific work practices, procedures, and policies used to protect employees from lab hazards. Special consideration should be given to working with carcinogens, mutagens, and reproductive hazards.

PERSONNEL HAVE RECEIVED OSEH TRAINING

OSEH conducts mandatory baseline Hazard Communication, Laboratory Safety, Personal Protective Equipment, and Bloodborne Pathogen standard training several times monthly and upon request.  All new lab employees and anyone who has not yet attended this training class must attend.  See the OSEH web page (http://www.oseh.umich.edu/training.html) for training dates, times and sign-up procedures.  OSEH recommends that employees be trained at least every two years thereafter.   

LAB SPECIFIC TRAINING WAS DOCUMENTED

Laboratory-specific training must be provided by the lab supervisor and documented in the CHP (Section 9).  OSEH recommends that any new lab employees be formally oriented to the safety aspects of Standard Operating Procedures (SOP) and initial/date them as they are reviewed.  Additionally, one staff meeting per year should be dedicated to laboratory safety and notes made of changes in materials and methods from the previous year – necessitating changes in written SOP.

STATUS OF CHEMICAL HAZARD LIST/INVENTORY

An inventory of hazardous chemicals in the lab needs to be developed and maintained in the CHP.  This list would necessarily contain the identities and concentrations of what one would consider to be the most hazardous chemicals present – those which would cause grave concern upon personal exposure or uncontrolled release (spill) condition.  Many labs post this list at or near the doorway.  
NOTE:
What was once customary, to post the list on the corridor-side of the entry doorway, is now considered to be a security risk.

STATUS OF DOOR SIGNAGE
· A “Caution” or other approved informational sign, as applicable, must be created and posted on the outside of the entrance to each laboratory, machine shop, etc.
· At a minimum, the following emergency contact information must be included: contact name(s), office location, and work and home phone numbers. 
· As applicable, include hazard symbols and descriptions for the primary hazards within the laboratory. (Contact OSEH at 763-6973 regarding applicable signs and hazard symbols.)
· Example hazard symbols can be viewed on, and custom signs ordered from, OSEH’s website: http://www.oseh.umich.edu//hazlabel.html.
LAB POSTINGS

OSEH can provide copies of all postings required including the MIOSHA “Michigan Safety and Health Protection on the Job” and the MSDS locator poster.  Please contact 763-6973 to request the necessary postings.  This posting can also be downloaded from:  http://www.cis.state.mi.us/email_parser/safety_posters.htm.  
VISIBLE LASER-IN-USE INDICATOR

A visual method, to notify individuals when a Class 4 laser is in use within the lab, must be in place outside the lab doors (see ANSI Z136.1 – 2000 Activation Warning System). This visual method is also recommended by ANSI when a Class 3b laser is in use.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

· State and Federal regulations require the use of applicable PPE when appropriate.

· Employees must be trained in the proper use and handling of PPE.

EMERGENCY SHOWER

· Emergency shower must be located within 100-feet and 10-seconds of the laboratory.  OSEH will review options for emergency shower stations with the Facilities contact person.
· Annual testing dates should be recorded on the inspection tag.  If an inspection is needed notify Preventative Maintenance Planning at 615-5183.
EMERGENCY EYEWASH

· Emergency eyewash must be located within 100-feet and 10-seconds of the laboratory. OSEH will review options for emergency eyewash stations with the Facilities contact person.
· Annual testing dates should be recorded on the inspection tag. If an inspection is needed notify Preventative Maintenance Planning at 615-5183.
FIRE EXTINGUISHER

· An appropriate portable fire extinguisher must be in a readily visible and accessible location to the lab.  Contact the DPS at 763-3434 to determine the appropriate type, quantity, and location of extinguishers needed.
· Fire extinguishers must be inspected annually by Plant Operations and documented on the inspection tag.
ADDITIONAL EMERGENCY EYEWASH, SHOWER, OR FIRE EXTINGUISHER INSPECTION POINTS

· The emergency eyewash station must be accessible.
· The caps must be on to prevent contaminant buildup in the nozzles.
· The emergency shower station must be accessible and the activation mechanisms must be within reach.
· Fire extinguishers must be readily accessible.  
· Fire extinguishers must be mounted off the floor in a readily visible and accessible location.
· Extinguisher tamper seals must be in place.
· The extinguisher must be appropriate for the primary hazards present.  Contact DPS for an extinguisher evaluation.
SPILL KIT(S) AVAILABLE FOR PRIMARY HAZARD(S)

Appropriate spill kits should be stocked in the lab in case of chemical releases.  Spill kits can be purchased through University Stores or through various laboratory supply companies.

FUME HOOD INSPECTION

All fume hoods on campus must be certified by OSEH annually.  If an inspection is needed, notify OSEH at 763-6973.  Certification criteria is between 90 and 110 linear feet per minute (LFM) face velocity.  If the hood does not perform within these limits, a work order will be sent to Maintenance Services for adjustment.  If a chemical fume hood is running below 80 LFM or above 120 LFM, it is considered to be outside the performance envelope and is tagged-out as non-operational.  Any chemical fume hood thus tagged should not be used by research staff.  It may not contain chemical vapors and fumes that may lead to a chemical exposure.
FUME HOOD USED PROPERLY WITHOUT EXCESSIVE CHEMICAL/EQUIPMENT STORAGE

Storage of chemicals and equipment within the fume hood can disrupt the airflow into the hood and reduce its overall effectiveness of controlling air contaminants.

BIOLOGICAL SAFETY CABINET INSPECTION

All biological safety cabinets on campus must be certified by OSEH annually.  If an inspection is needed, notify OSEH at 763-6973 and one will be scheduled.

FOOD AND RESEARCH MATERIALS (CHEMICALS, BIOHAZARDS, ETC.) SEGREGATION

All food and beverages must be stored in designated food storage refrigerators in the laboratory.  Storing food or beverages in refrigerators used for chemical, biological or radiological storage is strictly prohibited.  All refrigerators and microwaves in the lab need appropriate labels identifying food or non-food usage.

ELECTRICAL SAFETY AUDIT POINTS

· Extension cords and outlet extenders cannot be used as permanent electrical sources.  Electrical cords that are permanently affixed (tied, strapped, taped, etc.) to any surface or used for over 90-days are considered permanent electrical sources.  Plant Operations should be contacted at 647-2059 to arrange any necessary electrical renovations including adding new outlets.  Also, extension cords cannot be used to power refrigerators, electric heaters, coffee makers, microwave ovens, air conditioners, or high amperage scientific equipment such as centrifuges and freezers.
· Electrical cords and power strips cannot be linked together for the sole purpose of extending the electrical source to an instrument, i.e. “daisy chaining.”
· Only licensed electricians can modify electrical components, cords, distribution systems and equipment.  A UM electrical inspector must approve of the completed work before it is energized.  The corresponding piece of equipment should be removed from service until it can be properly inspected.  Contact Plant Operations (647-2059) to arrange an electrical inspection of components.
· All electrical service cords should be periodically checked for integrity.  If cord insulation is frayed, cracked, or missing, the corresponding piece of equipment should be removed from service until the cord is properly repaired or replaced.  Contact Plant Operations (647-2059) to replace or repair defective electrical components.

· Power strips should only be used in the laboratory if they are equipped with a circuit breaker and are properly rated for the equipment load.  Power strips should not be used for large lab equipment or in potentially wet environments.

· Electrical receptacles within 6-feet of laboratory sinks, eyewash stations or other sources of water must be Ground Fault Circuit Interrupted (GFCI).
· An unobstructed area of 36-inches must be maintained in front of electrical panels.

· Contact Plant Operations (647-2059) to replace missing electrical components.
SAFETY RULES FOR ALL COMPRESSED GAS CYLINDERS
· Compressed gas cylinders must be secured in an upright position away from excessive heat, highly combustible materials, and areas where they might be damaged or knocked over.  A chain, bracket or other restraining device shall be used at all times to prevent cylinders from falling.  Securing devices can be purchased from University Stores, or the Sheet Metal Shop can develop a restraining system to meet the laboratory's needs.

· Cylinders of oxygen and other oxidizers must be stored at least 20-feet from fuel-gas or other combustible materials unless separated by a noncombustible wall, not less than 5-feet high, having a fire-resistance rating of ½-hour.

· Cylinders must have valve protection caps on at all times except when containers are secured and connected to dispensing equipment. Empty gas cylinders must also be stored securely with the valve protection cap in place.

· All hazardous materials must be labeled with the name of the chemical and the primary hazard associated with that chemical (flammable, oxidizer, etc.). 
· The cylinder status as to “full” or “empty” must be indicated on the cylinder.
· Flash arrestors should be used to prevent a flash-back, should it occur, in a line containing a flammable gas.

· All tubing should be periodically checked for integrity.  If tubing is damaged, cracked or missing, it should be removed from service until properly repaired or replaced.  
· Cylinders must be stored in dry, well-ventilated areas. Closets and lockers are not acceptable storage locations.  
· Cylinders must not be stored in hallways, corridors, stairwells or near elevators.
· Unobstructed access must be maintained around the cylinders.
GENERAL SAFETY AUDIT POINTS

· All vacuum pump belt and pulley systems must be guarded.  The guards must be installed to protect employees from possible injury and comply with MIOSHA regulations.

· Vacuum pumps should be placed on spill trays.  The spill trays are required to contain oil spills if the equipment fails and can be ordered from UM Stores.
· Laboratory aisles must not be cluttered with miscellaneous materials and equipment.  This may create an emergency exit or trip hazard.  A clearance of 36-inches must be maintained in all aisles.  Large equipment must be relocated if necessary.

· The work area should be kept clean and uncluttered with chemicals, equipment, and lab supplies being properly stored.
· Good housekeeping creates an intrinsically safer work place and should be maintained scrupulously in areas where potentially hazardous materials are used.  The work area should be cleaned on completion of an operation or at day’s end. 

· The laboratory exits must be clearly marked and readily visible. If this is not the case, the condition must be corrected immediately.  
· Any exit or door that is blocked and is no longer an exit must be clearly and boldly marked “Not an Exit”.
· Lab supplies stacked within 18-inches of the ceiling create a fire hazard by preventing the spread of water from the sprinklers.  Supplies closer than 18-inches should be relocated to maintain the appropriate ceiling clearance. 
CHEMICAL OR HAZARDOUS WASTE AUDIT POINTS

· All primary and secondary containers of chemicals must be clearly labeled as to their content.  If a label on a chemical container becomes defaced and not readily identifiable, it should be labeled again for proper identification.  Containers labeled with acronyms or codes should also be clearly identified using the full chemical name (preferred) or chemical structure.
· It is the laboratory’s responsibility to properly label and manifest hazardous waste.  This waste must be properly labeled with a hazardous waste label available from HazMat at 763-4568.
· All hazardous waste must be removed within 90-days of the accumulation start date.  Contact HazMat at 763-4568 to remove waste for disposal, within 60-days of placing waste into a container. 
· The date (month/day/year) when waste was first placed in that container must be reflected as Accumulation Start Date on the waste label.
· The following information must be filled out on the label before hazardous waste can be placed into the container:  EPA identification number, identification of contents, accumulation start date, as well as the name of a laboratory researcher, room number, and building.  If you have any questions, please call HazMat at 763-4568.
· Containers holding hazardous waste must be opened, handled and stored in a manner that will prevent rupture of the container or cause leaks.  The containers must always be closed during storage and funnels removed except when it is necessary to add or remove waste. In addition, waste materials are not allowed to accumulate on the floors or under shelves and tables. Evaporation of chemicals is not allowed as a waste handling procedure.
CHEMICAL STORAGE AUDIT POINTS

· Chemicals should be stored in a secure location such as a cupboard, cabinet or flammable materials storage cabinet.
· All chemicals must be stored according to class, and separate storage areas should be provided for incompatible chemicals. A chemical compatibility chart is available in Chapter 4.6.  As an example, nitric acid (inorganic acid) is incompatible with acetic acid (organic acid) and they must be isolated from each other. 
· The storage of flammable and combustible liquids in a laboratory, shop or building area must be kept to the minimum needed for research and/or operations. Generally, if more than 5-gallons of flammable liquid are present, a National Fire Protection Association (NFPA) approved flammable liquid storage cabinet is needed.
· The quantity and variety of corrosive chemicals in the lab will determine if a storage cabinet specially designed for corrosive materials is required.
· OSEH strongly encourages all liquid chemicals, especially corrosives, be stored on a corrosion-resistant plastic tray.  This will help contain spills and prevent corrosion of the shelf.  Spill trays can be purchased through any laboratory safety supply company.

· Large chemical containers should not be stored above shoulder-level.  OSEH regards this storage method as hazardous because it creates an environment for chemical spills and also decreases container accessibility.

· All peroxide-forming reagents should be dated upon receipt and opening.  Peroxides are sensitive to heat, friction, impact, and light as well as to strong oxidizing and reducing agents.  Solids forming in the liquid or around the cap could indicate a dangerous peroxide build-up.  If you see evidence of dangerous peroxide build-up contact HazMat group immediately at 763-4568 for assistance.

· Old chemicals should be properly packaged and manifested. HazMat should be contacted at 763-4568 to remove the chemicals for disposal.

· No flammable liquids are allowed to be stored in refrigerators, cold rooms or freezers unless they are specifically designed for this purpose.
· The container used to store chemicals must be appropriate.  The container material may not be incompatible with the product or the original use intended for the container is not suitable for the present use, i.e. chemicals stored in beverage containers.
· OSEH requires secondary containment be placed under large containers (greater than or equal to 10-gallons) to contain spills.
BIOLOGICAL WASTE MANAGED PROPERLY

It is the laboratory’s responsibility to properly label and dispose of biohazardous waste.  Absolutely no autoclave bags, even empty, are to be placed in the trash untreated.  All solid biohazardous waste must be autoclaved in clear autoclave bags with sterilization printing that turns black when steam sterilized.  NO RED OR ORANGE or opaque autoclave bags should be used.  For more information, refer to the “Waste Packaging Instructions” at:   http://www.oseh.umich.edu/wastdis.html    If you have any questions, call HazMat at 763-4568.
GLASSWARE, SHARPS AND PLASTICS MANAGED PROPERLY

All decontaminated broken glassware must be disposed of properly in a labeled, puncture-resistant container or cardboard box.  The container must be labeled “uncontaminated glass and plastic.”  All sharps must be disposed of properly in labeled, puncture-proof containers.  Sharps containers must be available for disposal of all sharps generated in the lab.  Sharps containers can be purchased from any lab supply company. Labs that generate a large number of sharps can order white pails from HazMat at 763-4568 for disposal.

RADIOLOGICAL WASTE MANAGED PROPERLY

It is the laboratory’s responsibility to properly label and manifest radioactive waste.  For more detailed information, please refer to the document “Proper Segregation and Disposal of Low-Level Radioactive Wastes (LLRW) at the University of Michigan” that can be accessed at http://www.oseh.umich.edu/segreg.html or Section 5.6 of the CHP.  If you have any questions, please call HazMat at 763-4568.

MERCURY CONTAINING DEVICES 

In keeping with the UM Mercury-Reduction Initiative, mercury-containing thermometers and other devices, e.g., manometers, switches, relays, etc., should be replaced with a mercury-free alternative, if available.  Please visit http://www.oseh.umich.edu//mtep.html for more information on this initiative.
In addition, ensure that secondary containment is provided around mercury-containing manometers to contain the mercury in case of accidental breakage.
7.4  Laboratory Decommissioning 

When laboratories are vacated, all chemical, radioactive and biological materials must be removed and disposed of properly.  This Chapter applies to any researcher moving out of a laboratory.  These moves include: leaving the University, moving to another building on campus or relocating to another laboratory within the same building. 

Deans, Directors and Department Heads will assure that Principal Investigators and Authorized Users of radioactive material are aware of procedures contained in this Chapter.  Principal Investigators/Authorized Users will notify the Departmental Unit and OSEH by memorandum when an investigator will be leaving the University or relocating within the University.  Remove all chemicals, biological, and radiological materials and equipment. Contact OSEH at 763-6973 for assistance with waste disposal, biological, chemical and radiological site evaluations, and decontamination of biological safety cabinets. If OSEH personnel identify contamination, the Principal Investigators/Authorized Users will be responsible for all decontamination activities including biological, chemical, and radioactive.  The Departmental Unit will be responsible for any deficiencies not corrected by the Principal Investigator/Authorized User. 

OSEH will advise the Principal Investigator/Authorized User on precautions to be taken during transfer of biological, chemical, and radioactive materials, and conduct radioactive stock material transfers, if transfers involve movement of such materials between unconnected buildings.  If hazardous waste has been identified, contact HazMat (763-4568) to schedule a waste pick-up for the laboratory.  HazMat will provide packaging materials for waste collection and the relocation of hazardous materials. Information regarding relocating laboratory hazardous materials is available upon request.  

OSEH will decommission a facility for biological, chemical and radioactive materials, and will notify Principal Investigators/Authorized Users if contamination is identified. Principal Investigators/Authorized Users and Building Services will be notified by OSEH after the decommissioning is complete.  OSEH provides services to assist with laboratory decommissioning: disposal of hazardous, biohazardous, and radioactive waste; biological, chemical and radiological site evaluations; and decontamination of biological safety cabinets.  Call 763-6973 to arrange for these services.

NOTE:  Laboratories will not be cleaned, serviced or renovated until properly decommissioned by OSEH.

Prior to relocating to the new facility, new radioactive material laboratory locations must be approved by the Radiation Policy Committee (RPC). RSS will notify the Authorized User of approval.  Use of radioactive materials should be discontinued approximately one week prior to relocation.  All radioactive waste containers not being transferred to a new facility must be collected by HazMat.

Upon written notification by the Principal Investigator/Authorized User or the Department, RSS will conduct a radiological survey of the facility.  In addition, RSS will verify that the equipment used to store or analyze radioactive materials is decontaminated.  For information on equipment decontamination, contact RSS at 764-4420 or refer to the Radiological Decommissioning Criteria.   

Principal Investigators/Authorized Users will be notified of the results. If contamination is identified, laboratory personnel will be responsible for decontamination.  The laboratory will be reevaluated upon completion of decontamination efforts.

Upon notification by the Principal Investigator or the Department, BLS will verify that all chemical and biological materials have been properly removed, disposed and/or stored.  All special in-house equipment must be removed; drawers and cabinets emptied, and fume hoods cleaned. 

Principal Investigators/Authorized Users and Facilities Management will be notified of results. Laboratory personnel will be responsible for any additional corrective actions.  Decommissioning will be completed upon reevaluation and Building Services will be notified that the area has been decontaminated. 

Upon notification, HazMat will schedule removal of hazardous waste materials.  Packaging materials and additional information regarding relocating laboratory hazardous materials is available upon request.
NOTE:

Prior to discarding unwanted chemical(s) that have not reached the expiration date, please work with your Department to arrange reuse/recycling. 

7.5  Laboratory Equipment Decontamination

All laboratory equipment used in conjunction with hazardous materials must be decontaminated before being sent out for service, sale, or disposal.  Hazardous materials include all potential chemical, radioactive, and biological contaminants.

Current UM policy requires that a “Laboratory Equipment Decontamination Form” be completed by the equipment owner and attached to the outgoing equipment.  Maintenance Services and Renovations, Property Disposition, Zone Maintenance, and some outside contractors currently require that this form be completed before servicing the equipment.

The form requires a signature certifying that the laboratory personnel have decontaminated the equipment.  The service provider will also be required to certify that the equipment appears to have been decontaminated.

OSEH Radiation Safety Services (RSS) requires that the laboratory notify RSS before equipment used for radioactive work can be removed from the radiation use area.  RSS will survey the equipment and determine when no detectable levels of radioactive contamination can be found.  RSS can be contacted at 764-4420.

The form can be obtained from the OSEH web page at http://www.oseh.umich.edu/.

SEE APPENDIX F  - LABORATORY EQUIPMENT DECONTAMINATION FORM
7.6  Laboratory Fume Hood Guide

OSEH provides many services to ensure laboratory fume hoods operate as intended and help provide a safe work environment.  These services include:

· Annual certification of all laboratory fume hoods.

· Technical assistance.

· Evaluation of proposed fume hood placement and design.

· Review and revise the Laboratory Fume Hood Guideline.

All personnel using laboratory fume hoods should be fully trained in their proper operation.  This includes knowledge of the controller operation, identification (fume hoods are used and operate very differently than tissue culture hoods or biological safety cabinets), monitoring devices, and proper sash height to contain hazards.  The OSEH Fume Hood Guideline available at http://www.oseh.umich.edu/guidfum.pdf  can be used as a reference document for training.   Some key components of the guideline are summarized below.

PROPER USE OF FUME HOOD SASH

Labels and arrows are placed on the face of the fume hood by OSEH.  These indicate a measured face velocity of 80-120 linear feet per minute (LFM) at a specific sash height (usually 14-inches).  Work should be conducted with the sash positioned at the sash stop or lower.   If the hood doesn’t have a sash stop, keep the sash below the height indicated by the sticker and arrow.  This provides a safety shield for the face and upper body.  Avoid placing one’s head in the hood.  Close the sash fully when the hood is not in use (for energy conservation).

PROPER USE OF FUME HOOD

All experimental materials and equipment should be placed at least 6-inches away from all sides.  For proper air circulation, keep rear baffle openings clear.  Large objects should be placed 2 to 3-inches above the work surface to insure proper airflow.  Keep nearby windows and doors shut and pedestrian traffic to a minimum, when working in the hood.  While performing any ongoing procedures or reactive experiments, monitor as appropriate.  Laboratory fume hoods are not to be used as permanent storage for chemicals or equipment.  Chemical containers should be covered, properly labeled as to the contents, and removed from the hood when not in use.  Do not modify the interior of the hood, for example, by installing shelves which could encourage the storage of materials in the hood and impede proper airflow.
No other types of exhaust can be connected to the hood exhaust system without proper engineering consultation from Maintenance Service and Renovations or Facilities Planning & Design.  For additional information contact the Plant Department. Keep papers, paper towels, work surface diapers, vials, or any other small objects from being drawn into the hoods ventilation system.

ALARMS OR MONITORS

Laboratory fume hood alarms or monitors should never be turned off.  If the alarm sounds or the monitor lights indicate low flow, work should be stopped, equipment turned off, and the sash lowered.  Lab personnel should leave the area if highly toxic or volatile chemicals are being used.  If the hood is not functioning, call Plant Operations at 647-2059.







MANUAL CONTROLLERS

Laboratory fume hoods with manual controllers should be set to maximum or the 100 LFM position before using the hood.  Be sure to turn the controller to minimum and close the sash when not in use. 

PERCHLORIC ACID

The use of perchloric acid may require a special hood, which must be designated for that use by OSEH.  Contact OSEH at 763-6973 for more information on special handling requirements.

7.7  Biological Safety Cabinet (BSC) Guide

OSEH provides many services to ensure laminar flow hoods and biological safety cabinets (BSC) operate as intended.  The BSC is designed to prevent employee exposure to biohazardous agents, prevent a release to the environment, and minimize contamination of research materials.  Services OSEH provides include:

· Annual certification and maintenance on modern Class II biological safety cabinets with readily available parts.

· Training, education, selection, and placement evaluations, technical assistance, and laboratory design review.

· Review and revise the Biological Safety Cabinets Guideline as needed.

In order for a BSC to work correctly, laboratory personnel must be trained in its proper use. Staff should be made aware of the OSEH Guideline and its contents available at http://www.oseh.umich.edu/guidbsc.pdf .   Some key components of the guideline are summarized below. 

CONTACT PERSON

For each biological safety cabinet a designated contact person must be identified. This facilitates communication necessary for the annual inspection, routine maintenance and other functions that OSEH performs.  OSEH must be contacted at 763-6973 whenever there is a change in the contact person. 

ANNUAL CERTIFICATION

OSEH will arrange an appointment and notify the contact person by campus mail of the date and time the biological safety cabinet will be certified.  If the assigned date is not convenient, call 763-6973 to arrange a new time.  All items including clamps and hoses must be removed and surfaces must be wiped down with a disinfectant.  Refer to Appendix G for the BSC Service Criteria.

NEW INSTALLATIONS AND RELOCATIONS

Please Contact OSEH at 763-6973 for a site evaluation and for certification of a new and relocated BSC.  Prior to relocating a BSC, OSEH must be notified two weeks in advance. OSEH will then send a decontamination form (available on the web at http://www.oseh.umich.edu/deconform.pdf and in Appendix K) to the contact person to be completed and returned. The form will be evaluated by the Biological Safety Officer to determine if decontamination of the biological safety cabinet is necessary.  The form will be returned to occupant following review.  The form must be attached to BSC prior to relocation of the BSC.
PLACEMENT

The placement of a biological safety cabinet within a laboratory is very important for its proper performance. All biological safety cabinets must have a twelve-inch clearance from the ceiling and on both sides so they can be properly serviced and certified. Make sure biological safety cabinets are placed away from doors, windows, supply vents, or high traffic areas.  Make sure the cabinet is level. If the cabinet is not, the airflow can be affected.  To ensure proper placement, please contact OSEH at 763-6973 to arrange a site evaluation.

UNSCHEDULED MAINTENANCE

In the event of BSC failure or unanticipated BSC maintenance needs, contact OSEH at 763-6973 to arrange service.

PLANNED ANTIQUATION

Principal Investigators should consider a BSC lifecycle management plan for the replacement of any antiquated BSC.  Refer to OSEH’s Biological Safety Cabinet Service Criteria document or call 763-6973 for guidance.

BSC FLUORESCENT BULB REPLACEMENT

If you need the fluorescent bulb in your BSC replaced, call Plant Operations at 647-2059 to make arrangements.

NOTE:
The University of Michigan no longer supports the use of ultraviolet germicidal irradiation (UVGI) in general-purpose biological safety cabinets.  For more information refer to the following memo, regarding “UVC Germicidal Lights”:  http://www.oseh.umich.edu/UVbulb.pdf.

7.8  Helpful Hints on the Use of Biological Safety Cabinets

START-UP PROCEDURE

· Many manufacturers recommend leaving the cabinet running at all times with the sash at the recommended operating height.  This is usually 8 or 10-inches. Check your owner’s manual for the correct window height, as the proper operating position is not variable on these units.  If the sash is positioned too high, the user is more likely to contaminate themselves and their work.  If the sash is positioned too low, the unit is starved for airflow creating the likelihood of product contamination.

Never completely close the window sash with the motor running. This may cause the motor to burn out and will force room air to contaminate the work area.  If the cabinet has been turned off, turn the blower switch to ON and do not use the cabinet for at least five minutes to allow time for room air to be removed from the cabinet. Make sure you have airflow, either by listening for blower sound or by feeling the airflow with your fingers. If your cabinet has a pressure indicator make sure it does not read zero.

· If your cabinet is equipped with an ultraviolet (UV) light, turn it off and turn on the fluorescent light before beginning work.  It is important to avoid hazardous exposure of skin and eyes to UV light.  Make sure the drain valve is closed and wipe down the interior of the cabinet with a disinfectant.  Wipe down all the interior surfaces of the BSC with an appropriate disinfectant.  Place all the equipment and supplies you will need inside the cabinet to minimize entering and exiting.  This includes placing a receptacle for waste and used pipettes inside the BSC.   Segregate items that will remain clean from the ones that will get contaminated.  Allow the HEPA filtered air to wash over them for a minute or two.  Wipe all the supplies with an appropriate disinfectant.

WORKING IN THE CABINET

· These units are designed for a single operator.  Never work two or more people at a time.  This will cause enough air disturbance to breach the containment capabilities of the BSC, even in the six-foot cabinets.

· Never operate a cabinet while a warning light or alarm is on.

· The operator should be seated with armpits level with the bottom of the sash.

· Make sure everything necessary for the procedure is already inside and sterile.  Slowly introduce gloved hands into the BSC and let air wash over them for a few seconds before beginning.  Perform all work using a limited number of slow movements, as quick movements disrupt the air barrier. 

· Keep all materials at least four inches inside the sash opening.   Never place items on the front or rear perforated grills. This creates air turbulence that increases the risk of contamination to the user or the research.

· Activities that create eddy currents (opening and closing doors and windows, personnel walking near the cabinet) should be minimized as these types of activities can disrupt the air barrier.

· Avoid movements in and out of the cabinet during the procedure.

· Do not use an open flame in a BSC as it creates turbulence that affects the unit’s containment ability.  

COMPLETING WORK IN THE CABINET

· All equipment that has come in contact with the research agent should be decontaminated. The cabinet should be allowed to run for at least three minutes with no activity so that the airborne contaminants will be purged from the work area. Then remove the equipment.

· After all items have been removed, wipe the interior surfaces with a disinfectant.

COMMON ERRORS TO AVOID

· Keep papers, paper towels, Kim Wipes, work surface diapers, vials, or any other objects from being pulled in the back, front, or side slots or grills.  These items can damage your cabinet’s internal components.
· Do not store equipment or supplies in the cabinet.
· Do not use the top of the cabinet for storage. The HEPA filter could be damaged and the airflow disrupted.
· Never disengage the alarm. It indicates improper airflow and reduced performance that may endanger the researcher or the experiment.

SEE APPENDIX G – BIOLOGICAL SAFETY CABINET SERVICE CRITERIA
7.9  Cryogenic Liquids

Cryogenic liquids have boiling points below minus 130°F (minus 90°C) and are used in research to provide extremely low temperatures for frozen storage and experimentation.  Common cryogenic liquids of concern include nitrogen, helium, hydrogen, argon, methane, and carbon monoxide.  Several hazards are associated with their use that must be properly controlled to avoid any contact with components or liquid, or exposure to its gases.
Read the MSDS and safety precautions for all cryogens used, and incorporate these precautions into the labs written Standard Operating Procedures.

Personnel should be aware of the hazards associated with handling and use of cryogens.  If a lab worker is injured, the person should seek immediate medical attention with the University’s occupational health provider at the emergency room.  The supervisor must then complete a Work Connections Injury or Illness Report Form which can be found at http://www.umich.edu/~connect/pdf/iirf.pdf.
USE OF CRYOGENIC LIQUIDS

Cryogenic liquids have properties that make them more dangerous to use than other liquids: extremely cold temperatures, high liquid-to-vapor expansion ratios, and flammability for certain liquids.

Skin or eye contact with cryogenic liquids, cold equipment and materials that are used in conjunction with cryogens, or splashing liquid can cause severe tissue damage such as burns, frostbite, tearing of the flesh, and eye damage. Vapors from boiling liquids can also cause eye damage, frostbite to the skin, and oxygen deficient environments.  To minimize exposure during use, implement the following procedures:

· Perform a Personal Protective Equipment (PPE) assessment in accordance with the OSEH Personal Protective Equipment Guideline (found at http://www.oseh.umich.edu/ppe_guideline.pdf  and Chapter 10 of the CHP) to determine the level of protection needed for the task.  Typical PPE used to work with cryogenic liquids includes safety goggles, insulated gloves, lab coat or apron, and a face shield. Gloves should be loose enough to easily toss off in the event of a spill.
· Long sleeve shirt and pants should be worn. Cuffless pants should be worn over the shoes.  Shoes must be closed- toed leather or safety shoes.  Never wear sandals.  Do not wear jewelry or other materials that could trap liquid to the skin if spilled.
· Stay out of the vapor pathway.

· Use fume hoods when working with cryogens if possible.

· Always use tongs when handling objects in liquid.
· Cryotubes containing samples stored under liquid nitrogen may explode without warning.  Tube explosions are caused by liquid nitrogen entering the tube through minute cracks and then expanding rapidly as the tube thaws. Cryogenic storage vials are designed for vapor phase storage in the extremely cold nitrogen gas that sits just above the reservoir of liquid nitrogen in the bottom of the freezer or dewar.  If the freezer/dewar is overfilled with liquid nitrogen and the vials are immersed, leakage of liquid nitrogen into the vial occurs.  To avoid this problem do not overfill the freezer/dewar with liquid nitrogen and visually check each cryotube prior to filling to ensure there are no defects around the rim.

Cryotubes should never be re-used.  As a precaution, slowly remove vials from the dewar, holding the vial in the neck of the dewar for a moment before bringing them into room atmosphere.  A tube that is going to explode will usually do so early in the warm-up process.  PPE for thawing cryotubes should include safety glasses, face shield, insulated heavy gloves, a buttoned lab coat, closed toe shoes and pants.  Cryotubes should be kept in a heavy, walled container or behind a safety shield while warming.
· Only use approved materials with cryogens.  Unapproved materials (such as plastic, rubber, wrought iron, hollow tubes, and carbon steel) will become brittle and shatter, or in the case of hollow tubes become over pressurized.

· Periodically inspect equipment and remove ice and frost blockages from openings to prevent over pressurization.
· Do not tamper with pressure relief valves.  Report any leaks or improperly set relief valves to the manufacturer.
· Equipment should be kept clean without the use of corrosive cleaning materials that could damage the metal jacket.
DISPENSING AND TRANSPORT OF CRYOGENIC LIQUIDS 

Special precautions must be taken to prevent a spill while dispensing or transporting cryogens in addition to minimizing exposures from liquids and vapors.  The high liquid to vapor expansion ratio could rapidly displace all oxygen in a room and result in asphyxiation.  Implement the following procedures to minimize exposure:

· Always wear proper PPE when dispensing or transferring cryogenic liquids, e.g., safety goggles, insulated gloves, lab coat or apron, and a face shield.
· When obtaining liquid from a large dispensing dewar or cylinder, cool the secondary container by adding a little cryogenic liquid first.  Dispense slowly to mitigate thermal stress, stay in constant attendance of the filling operation, do not overfill, and do not allow the cryogenic liquid to fall through a distance to reach the receiving vessel. 

· When manually pouring liquid into a smaller dewar, assure that the secondary container is secured, pour slowly to prevent excess splashing, do not overfill, and use a phase separator, if available, to control the vapor path while pouring.

· Use no fewer than two personnel to transport cryogenic liquids and use handcarts equipped with brakes for large dewars and cylinders.  BEST PRACTICE IS TO AVOID TRAVELING IN AN ELEVATOR WITH A DEWAR.  Spills or elevator failures may be dangerous in this restricted space by displacing oxygen if the cylinder failed or leaked.  If this is not avoidable make sure to use the buddy system and have another employee remain outside the elevator during transport.
· Always use care when handling equipment.  Damage to dewars could result in the loss of vacuum and increased evaporation.

· When carrying a dewar, wear PPE, e.g., safety goggles, insulated gloves, lab coat or apron, and a face shield and hold it as far away from the face as possible.  Containers that cannot be easily and safely carried should be placed on a stable wheeled base designed for the dewar.

STORAGE OF CRYOGENIC LIQUIDS

A cryogenic liquid storage unit left open to the atmosphere, or catastrophic failure of a storage unit, could create an oxygen deficient atmosphere.  Follow these procedures to reduce the likelihood of this occurrence:

· Glass dewars must have an exterior coating/cover to minimize projectiles in the event of an explosion.  Newer dewars may have a plastic mesh over the exterior for this purpose.  Older dewars must be thoroughly taped or replaced.

· Only store dewars in well-ventilated rooms with a minimum of six (6) air changes per hour.

· If the ventilation rate is unknown, contact OSEH to evaluate the storage area.

· OSEH may recommend the installation of oxygen detection systems and alarms for cryogenic liquid storage areas depending on location, ventilation, and quantity of material stored.

· Do not store cryogenic liquids with corrosive or flammable chemicals.

· Storage units should be placed so that vents and openings are oriented away from personnel and lab equipment.

· Bulk cryogenic liquid dispensing areas within buildings must be well ventilated.  OSEH recommends continuous oxygen monitoring equipment in all these areas.  All new installations should be designed with an oxygen monitoring system and alarm.

· Storage of cryogenic liquid dewars in hallways, unventilated closets, environmental rooms, and stairwells is prohibited.

· No more than one backup dewar is allowed per piece of equipment using cryogenic liquids in research labs.  Additional dewars must be stored in areas designed for such storage.  Contact OSEH at 763-6973 to evaluate potential storage locations.

SPECIAL PRECAUTIONS FOR FLAMMABLE CRYOGENIC LIQUIDS AND OXYGEN

Flammable cryogenic liquids like methane, hydrogen, and carbon monoxide introduce an additional hazard. Oxygen does not burn, but accelerates and supports combustion.  High concentration oxygen atmospheres substantially increase combustion rates of other materials and may form explosive mixtures with other combustibles.  It is important to implement the following procedures when using flammable cryogenics and oxygen.

· Contact OSEH at 763-6973 to assess engineering and work practice controls if you plan to work with these materials.

· All combustible materials should be kept away from flammable liquids and oxygen.  There should be “No Smoking” signs posted, and no sources of ignition should be present in this area.

· Oxygen dewars and equipment should be kept very clean.  Surface contamination could become ignited if oxygen leaks from the dewar and provides a local oxygen enriched area.

· Stationary equipment should be properly grounded and mobile equipment should be properly bonded when dispensing (See Related Documents for more detailed standards for electrical requirements).

· Valve operation should occur very slowly to prevent ignition of contaminants in the system.

· Hydrogen venting should be independent from other ventilation systems and may require a nitrogen purge capability.
· There are several industry guidelines that refer to flammable liquids that should be considered in addition to these recommendations. (The following reference documents can be obtained from their respective organizations.)
· CGA P-12-1993, Safe Handling of Cryogenic Liquids
· CGA S-1.1, Pressure Relief Device Standards- Part 1-Cylinders for Compressed Gases [6]

· CGA S-1.2, Pressure Relief Device Standards- Part 2-Cargo and Portable Tanks for Compressed Gases [7]

· CGA S-1.3, Pressure Relief Device Standards- Part 3-Compressed Gas Storage Containers [8]

· CGA V-1, American National, Canadian, and Compressed Gas Association Standard for Compressed Gas Cylinder Valve Outlet and Inlet Connections [25]

· OSHA 1910.106 Flammable Liquid Storage

· ASME Boiler and Pressure Vessels Code Section VIII, Division 1

· NFPA 45, Fire Protection for Laboratories Using Chemicals
· NFPA 30, Flammable and Combustible Liquids Code
· NFPA 50, Standard for Bulk Oxygen Systems at Consumer Sites
· NFPA 50B, Standard for Bulk Hydrogen Systems at Consumer Sites
· OSEH Personal Protective Equipment Guideline
SPECIAL PRECAUTIONS FOR USE OF COLD TRAPS

Cold traps are used in conjunction with various instruments and evacuated systems that are tied into a building vacuum system, a water aspirator, or a vacuum/diffusion pump.  Cold traps are utilized to prevent the introduction of liquids and vapors into the evacuating system by providing a low temperature surface for molecules to condense upon.  

SAFE OPERATING PROCEDURES FOR USE OF COLD TRAPS

Set Up:

1.
Check that the cold trap is clean and dry before attaching to the vacuum line. Insure that the cold trap is 
correctly installed into the system.
2.
With the Dewar lowered and the system closed to air, turn-on the vacuum source and ensure the system is 
leak free (check gauge display).
3.
Half-fill the Dewar with liquid nitrogen and carefully raise into position. 


NOTE:
Never immerse a cold trap into liquid nitrogen unless the system is under nitrogen or a vacuum.  If air is 

present, liquid oxygen (blue in color) will condense in the trap. The result of this can be a violent 


explosion caused by re-vaporization or by oxidation of any organic materials in the system.  

To shut the system down and cleaning of the trap:  
If one wishes to maintain the system under nitrogen or a vacuum, appropriate valving must be installed isolating the trap from the system.  Appropriate means must be installed in order to bring the cold trap to atmospheric pressure.  The following directions cover the trap only.  Appropriate personal protective equipment must be worn when dealing with systems under vacuum and the cleaning of the associated cold traps.  

1. Isolate the system from the trap.

2. Carefully lower the Dewar and turn the pump off. 

3. If a bluish liquid is observed, liquid oxygen has been condensed in the trap indicating a leak in the system.  Follow the rules for disposing of liquid oxygen.  If no liquid oxygen is observed, continue with step 4 below. 

4. Vent the cold trap to air or to a nitrogen source and wait for any frozen material to thaw. 

5. Once the cold trap is at room temperature and can be removed, carefully place the cold trap into a hood.

6. Carefully decant the condensed material into an appropriately labeled waste bottle for disposal.

7. Replace cold trap with one that is clean and dry. 

When using liquid nitrogen (LN2) in cold traps, the potential for condensing liquid oxygen is a definite possibility if there is a small air leak in the system. If liquid oxygen is observed in the cold trap the following procedures must be followed to prevent over pressurization and possible explosion:

1.
Under no circumstances should a vacuum line with a cold trap be opened to air while the Dewar 
containing liquid nitrogen is in place as there is a potential for the formation of liquid oxygen in nitrogen-
cooled vessel. 

2.
If it is suspected that liquid oxygen has condensed in a cold trap the operator must: 

· Notify all laboratory personnel of the possible danger; 

· Wear safety glasses, a face shield, fastened laboratory coat and leather gloves and carefully place a safety shield(s) in front of and/or around the cold trap (as needed to protect laboratory personnel) in situ. If the system, which includes the trap is in the fume hood, place the safety shield in front of the trap and close the sash.  Do not attempt to remove the trap.   

· Make sure that the cold trap is no longer in a sealed system. Verify that its contents are either open to the atmosphere or connected to a tank of dry nitrogen.  

· Allow the system to stand overnight, vented to the air, to slowly vaporize liquid oxygen or allow nitrogen to slowly flush through the trap until all the liquid oxygen is dissipated.

· Then carefully re-inspect the cold trap to insure that all the liquid oxygen has evaporated. 

3.
After the liquid oxygen has evaporated, follow procedural points 6 and 7 above.  

NOTE:
It is, essential that employees working with cold traps are fully trained and competent in their use before 
undertaking these experiments without supervision.
EMERGENCY PROCEDURES FOR LIQUID NITROGEN

Liquid Nitrogen (LN2) is the most commonly used cryogenic liquid.  Oxygen depletion resulting from nitrogen gas may occur rapidly with no warning properties.  A person entering an oxygen deficient environment may become disoriented and unable to respond properly.  Nitrogen gas is odorless, colorless, tasteless, and inert.  The failure of a large dewar could spill 180-Liters of LN2 which in gas form will completely displace all oxygen in a 21(21(10 foot (4,410 cubic foot) room.  A much smaller spill in the same room could still create a safety hazard.  Simply reducing the oxygen content in a room below 19.5% is considered an oxygen deficient environment.  Implement the following procedures to minimize the risk of asphyxiation:

· Periodic equipment inspections, removal of ice blockages, and replacement of damaged or old storage units will reduce the probability of the catastrophic failure of a storage unit.  Ice blockages that prevent the container from venting properly can cause an explosion hazard.  Contact OSEH-HazMat immediately at 763-4568 if ice blockages are observed.

· If ventilation in the room is less than six (6) air changes per hour, contact OSEH-BLS at 763-6973 about installing an oxygen level detection alarm.

· If a spill occurs, immediately exit the area.  With adequate ventilation, it may be appropriate to return to the area after 30-minutes.  For large spills contact OSEH immediately to monitor oxygen levels in the area and determine when it is safe to re-enter.

· If experiencing symptoms such as lightheadedness, dizziness, or confusion, immediately seek fresh air and receive medical attention.

· If an employee becomes unconscious in a cryogenic liquid storage area they should only be retrieved by personnel using proper PPE (such as a Self Contained Breathing Apparatus).  DPS should be immediately notified at 9-1-1 to coordinate emergency rescue services.  Over 50% of deaths associated with asphyxiation in confined spaces occur to would-be rescuers.

· Once personnel have been removed to fresh air, provide (if trained) rescue breathing or CPR until paramedics arrive.
In the event that skin or the eyes come into contact with cryogenic gases or liquid, follow first aid procedures, then immediately seek medical attention.

· Immediately remove any clothing that has been contaminated.  In the event of clothing contamination with oxygen, hydrogen, or carbon monoxide, it is important to remove clothing, evacuate personnel from the facility, and keep away from ignition sources.

· Flush or soak the area with warm water (no greater than 105°F).
· Do not apply dry heat or rub damaged flesh or eyes.
· Employees should notify their supervisor of injuries and report to MWorks for medical evaluation and follow-up.  The supervisor must complete the Work Connections Injury and Illness form to report the incident.

Call OSEH at 763-6973 for technical support on the proper use and storage of cryogenic liquids. 

Table 1.0.  Relevant Physical Properties of Cryogenic Liquids (adapted from CGA P-12-1993, p3)

	Cryogenic Liquid
	Methane

CH4
	Oxygen

O2
	Argon

Ar
	Carbon Monoxide

CO
	Nitrogen

N2
	Helium

He
	Hydrogen

H2

	Boiling Point @

1 atm °F (°C)
	-259

(-161)
	-297

(-183)
	-303

(-186)
	-313

(-192)
	-320

(-196)
	-452

(-268)
	-423

(-253)

	Volume Expansion Ratio, liquid at 1 atm and boiling point to gas at 70°F and 1 atm
	652
	860
	842
	680
	696
	745
	850

	Flammable?
	Yes
	No1
	No
	Yes
	No
	No
	Yes


1
Oxygen does not burn, but accelerates and supports combustion.  However, high concentration oxygen atmospheres substantially increase combustion rates of other materials, and may form explosive mixtures with other combustibles.   Flame temperatures in oxygen are higher than those in air.
7.10  Compressed Gases

A compressed gas is any gas or mixture of gases exerting in a container, a pressure exceeding 40.6 psia (280 kPa, abs) at 68°F (20°C).  Also, any flammable liquid having an absolute vapor pressure exceeding 40.6 psia (280 kPa, abs) at 100°F (37.8°C) as determined by ANSI/ASTM D323, American Standard Test Method for Vapor Pressure of Petroleum Products (Ried Method).

Generally, the term “compressed gas” also refers to liquefied and dissolved gases meeting these criteria and also include cryogenic gases (refer to chapter 7.9, above).  Currently there are more than 200 different substances commonly shipped in compressed gas containers that can be considered compressed gases.  Compressed gases can be classified or categorized a variety of ways and are often based on a common source, similar use, related chemical structure or similar physical properties and many gases can fall into multiple categories.
NOTE:
Prior to purchasing certain “restricted” gases, e.g., Carbon Monoxide, Hydrides (arsine, disilane, diborane germane, phosphine, silane), Hydrogen, Hydrogen Sulfide, and Oxidizers (chlorine, fluorine, oxygen), refer to the following document:  http://www.oseh.umich.edu/Hazardous_Gases_Program.pdf. 
The following describe some categories of compressed gases and examples of gases within each category.

Flammable Gas:  a gas is considered flammable when either a mixture of 13% or less (by volume) with air is ignitable at 14.7 psia (101.3 kPa) or has a flammable range with air of at least 12% regardless of the lower limit.  These limits shall be determined at 14.7 psia (101.3 kPa) of pressure and a temperature of 68°F (20°C).  

Examples include: acetylene (C2H2), carbon monoxide (CO), ethane (C2H6), hydrogen (H2), methane (CH4), hydrogen sulfide (H2S), phosphine (PH3), diborane (B2H6) and arsine (AsH3).

Asphyxiant Gas:  are gases, including inert (noble) gases that can displace oxygen in air and can cause rapid suffocation due to oxygen deficiency (air contains less than 19.5% oxygen by volume).
Examples include: argon (Ar), carbon dioxide (CO2), helium (He), and nitrogen (N2).

Oxidizing Gas:  include oxygen (O2) and gas mixtures containing a high percentage (> 23.5%) of oxygen.  These gases can accelerate combustion and upon contact with combustible materials, may cause a fire or explosion.  Therefore, this type of gas should be stored away from all combustible materials, potential sources of ignition and flammable gases.

Poison (Toxic) Gas:  a gas that poses serious health hazards to people and typically have LC50 (lethal concentration that kills 50% of a population of test animals) values of 5,000 ppm or less.

Examples include:  arsine (AsH3), diborane (B2H6), nitric oxide (NO), nitrogen dioxide (NO2), phosgene (CCl2O), and phosphine (PH3).

Corrosive Gas:  any gas that either can form an acid or an alkaline material upon exposure to water or moisture in the air.

Examples include:  (acid gases) chlorine (Cl2), hydrogen bromide (HBr), hydrogen chloride (HCl), hydrogen fluoride (HF), and sulfur dioxide (SO2) and (alkaline gases) ammonia (NH3), monomethylamine (CH5N), dimethylamine (C2H7N) and trimethylamine (C3H9N).

Pyrophoric Gas:  any gas that is spontaneously flammable, can immediately ignite upon contact with air, can form an explosive mixture with air, or do not need a source of ignition to burn.

Examples include:  silane (SiH4), disilane (Si2H6), dichlorosilane (SiCl2H2), diborane (B2H6) and phosphine (PH3)
Read the MSDS and safety precautions for all compressed gases used, and incorporate these precautions into the labs written Standard Operating Procedures.

Personnel should be aware of the hazards associated with handling, use and storage of compressed gases.  If a lab worker is injured, the person should seek immediate medical attention with the University’s occupational health provider at the emergency room.  The supervisor must then complete a Work Connections Injury or Illness Report Form which can be found at http://www.umich.edu/~connect/pdf/iirf.pdf.

SAFETY RULES FOR ALL COMPRESSED GAS CYLINDERS
· Compressed gas cylinders must be secured in an upright position away from excessive heat, highly combustible materials, and areas where they might be damaged or knocked over.  A chain, bracket or other restraining device shall be used at all times to prevent cylinders from falling.  Securing devices can be purchased from University Stores, or the Sheet Metal Shop can develop a restraining system to meet the laboratory's needs.

· Cylinders of oxygen and other oxidizers must be stored at least 20-feet from fuel-gas or other combustible materials unless separated by a noncombustible wall, not less than 5-feet high, having a fire-resistance rating of ½-hour.

· Cylinders must have valve protection caps on at all times except when containers are secured and connected to dispensing equipment. Empty gas cylinders must also be stored securely with the valve protection cap in place.

· All hazardous materials must be labeled with the name of the chemical and the primary hazard associated with that chemical (flammable, oxidizer, etc.). 
· The cylinder status as to “full” or “empty” must be indicated on the cylinder.
· Flash arrestors should be used to prevent a flash-back, should it occur, in a line containing a flammable gas.

· All tubing should be periodically checked for integrity.  If tubing is damaged, cracked or missing, it should be removed from service until properly repaired or replaced.  
· Cylinders must be stored in dry, well-ventilated areas. Closets and lockers are not acceptable storage locations.  
· Cylinders must not be stored in hallways, corridors, stairwells or near elevators.
· Unobstructed access must be maintained around the cylinders.
chapter 8 – STANDARD OPERATING PROCEDURES

8.1  Requirements

In order to be in compliance with this chapter of your CHP the following items must be completed 

· Develop written basic safety rules.



· Develop written general SOP.




· Develop written lab-specific SOP.



Safe work practices are essential to laboratory safety.  They must be known, understood and followed by all persons working with potentially hazardous chemicals and equipment.  To be most effective, they must be developed and documented as “Standard Operating Procedures” (SOP).  SOP are an integration of the technical requirements to complete laboratory procedures and actions necessary to assure safety.

SOP may be described in three (3) categories:

1. Basic Safety Rules.

2. General SOP.

3. Lab-Specific SOP.

8.2  Basic Safety Rules

Some actions may be described as basic or fundamental to safety in any laboratory or other situation where potential hazards exist, e.g., wearing appropriate eye protection, closing hood sashes when leaving a hood, not smoking or eating in the vicinity of hazardous chemicals, etc.  These simple, somewhat “common sense” rules are important.  If basic rules are followed, it is more likely that other, more complex and perhaps less intuitive, safety procedures will also be followed.

Laboratory groups should consider developing their own “Basic Safety Rules” and posting them in the laboratory.  Examples of basic safety rules may be found in various sources. 

8.3  General SOP

General SOP are those that apply for more than one laboratory or laboratory group.  They may include procedures recommended or required on a university-wide basis.  They may also include “generic” procedures for using some types of chemicals or laboratory equipment.  Sources of information on general SOP include reference books, chemical suppliers, equipment manufacturers, and training materials, e.g., video tapes available from OSEH or UM graduate library.

OSEH recommends the following General SOP which apply for the storage, use and disposal of chemicals that may present a physical or health hazard. Anyone conducting research in a laboratory is required to abide by the following general standard operating procedures:

1.
Chemical Labels 


Carefully read the labels of all hazardous chemicals before they are used.  Any in-house dilution made from stock chemical bottles are required to be labeled with the chemical identity, concentration, and primary hazard.

2.
Material Safety Data Sheets (MSDS)


Anyone using chemicals should be aware of the hazardous properties associated with the use of those chemicals.  This can be accomplished by reviewing the MSDS.  The MSDS for hazardous chemicals should be located internally for the lab in a notebook.   MSDS may be obtained from the OSEH Homepage (http://www.oseh.umich.edu/).  The location of the MSDS notebook should also be included in the CHP Reference File.  MSDS location posters should be conspicuously posted on departmental bulletin boards and in each laboratory in compliance with the Federal Hazard Communication Standard.  These posters are available through OSEH at 763-6973 and online at http://www.cis.state.mi.us/email_parser/safety_posters.htm.

3.
Personal Protective Equipment (PPE)


Personal protective equipment recommended on a chemical's hazard warning label or MSDS (e.g., neoprene gloves, vinyl splash aprons, chemical splash goggles, etc.) may be required to be used during handling of the chemicals.  Lab requirements for PPE must be specified by the Principal Investigator, based on evaluation of potential hazards.  This section should list the types of PPE available, what it’s used for and where it is stored.  Proper cleaning, care and repair instructions should also be included.  PPE includes eye, hand, foot, face and head protection.  If adequate information cannot be obtained from the MSDS or other sources, contact OSEH at 763-6973 for technical assistance.  (See the OSEH PPE Guideline for further information.)

4.
Containment Devices


Any containment devices recommended on chemical container labels or MSDS, e.g., chemical fume hood, glove box, explosion proof refrigerator, etc., will be required for the storage and active handling of the chemicals.

5.
Chemical Waste 


Chemical waste is required to be disposed of in compliance with Federal, State and Local environmental regulations.  Chemicals should be in a labeled waste container specific for the class of chemicals.  Evaporation in a chemical fume hood is not an option.  Waste chemicals, no matter how seemingly innocuous, may not be poured down the drain to the sanitary sewer unless specific permission is given by the OSEH HazMat Group at 763-4568.

8.4  Lab-Specific SOP

Every laboratory and laboratory group will have some chemicals and/or procedures and equipment that can potentially present specific hazards not addressable by general or “generic SOP.”  Principal Investigators should determine these situations and develop lab-specific SOP accordingly.  Copies of these SOP should be kept in the CHP Notebook.

* See Examples of Standard Operating Procedures: CHP Notebook – Section 7.
* See Specific Standard Operating Templates for additional assistance: CHP Notebook – Section 7.
The following discussion may be helpful in the development of Laboratory-Specific SOP for handling hazardous chemicals.

Consider the chemical process

· List all possible reactions, including side reactions, before beginning.

· Think through all reactants, intermediates, and products in terms of flammability, toxicity, and reactivity hazards.  Consider the following:

· Does it decompose, and if so, how rapidly and to what products?

· What is its stability on exposure to heat, light, water, metals, etc.?

· Is it impact sensitive?

· With what substances is this material incompatible?  Are any incompatible materials in the vicinity of the reaction?

· Is it toxic?  If so, what type of hazard (inhalation, ingestion, skin contact)?  What protective measures are required?


· What is the recommended first aid treatment in case of an accidental exposure?


· Follow recognized, safe practices concerning protective equipment, housekeeping, handling hazardous chemicals, and proper use of lab equipment.

· Determine the quantity and the rate of the evolution of heat and gases that may be released during the reaction.  Use the thermodynamic and kinetic data from the reaction chemistry.

Question the process dynamics

· How violent will it be?

· What is the effect of catalysts or inhibitors?

· How will air affect the reaction?

· How are the waste products to be handled and disposed of properly?

Develop contingency plans

· Electric power failure

· Cooling system failure

· Exhaust system failure

· Over pressurization

· Water leaks into system

· Air leaks into system

· A fire occurs due to the reaction (Is the appropriate extinguishing agent nearby?)

· Reaction container breaks or contents spill

During the process

· Provide adequate cooling, ventilation, pressure relief, and gas purging.

· Isolate the reaction vessel, if possible, and make frequent inspections of equipment during reaction.

· Post appropriate warning signs near any dangerous equipment.

· Inform others working in the area of the chemicals being used and the possible hazards involved.

· Always stay in the area and monitor systems that may present unusual hazards.

· Report all incidents and unusual occurrences at once.

· Some laboratory equipment present special hazards, which will require SOP to assure safety.  Follow a similar, thorough approach for developing equipment SOP.

8.5  Materials and Procedures Requiring Special Provisions

Each Principal Investigator should identify and prepare a list of those materials and procedures in their lab for which special provisions will be applied.  The OSHA Laboratory Standard suggests that these include reproductive toxins, highly (acutely) toxic materials, and “Select Carcinogens.”  A list of these lab-specific substances and situations should be placed in the CHP Notebook.  The OSHA Laboratory Standard indicates that specific consideration should be given to:

· Establishment of a designated storage and work/use area

· Containment devices such as fume hoods or glove boxes

· Procedures for safe removal of contaminated waste

· Decontamination procedures

Consideration should be given to the conditions of handling, skin exposure potential, inhalation hazard, use of personal protective equipment, continuous air monitors, alarms, the need for contamination control devices such as glove boxes, decontamination procedure, and the handling of waste materials. All special provisions should be reviewed and discussed by several individuals prior to implementation.

The OSHA Laboratory Standard has mandated that a special review be conducted in any laboratory in which a “particularly hazardous substance” is being used in order to determine if the hazard potential warrants implementation of special controls or procedures to control employee exposure.  There is some flexibility in determining whether a particular chemical falls into the category of a special hazard chemical.  The following types of chemicals should be considered for special controls or procedures:

· Any chemical designated as highly toxic by oral, dermal or inhalation routes of exposure as defined in the OSHA Hazard Communication Standard.

· Any chemical designated as one of the following:

· OSHA regulated carcinogen 

· Listed by National Toxicology Program (NTP) as “Known To Be Carcinogenic”

· Listed by NTP “Reasonably Anticipated To Be Carcinogenic”

· Listed as Group 1 carcinogen by International Agency for Research on Cancer                                                                                                                                                                                                                                                   (IARC)

· Listed as a 2A or 2B carcinogen by IARC


· Any chemical designated as “Known To Cause Reproductive Toxicity” according 
to the Safe Drinking Water and Toxic Enforcement Act of 1986. 

· Other chemicals which have been shown through laboratory experience to present significant or special hazards during laboratory processing activities.

· For mixtures, the special evaluation requirement may be waived in those instances where the mixture contains less than one (1) percent by weight of highly toxic chemicals and less than 0.1 percent by weight of suspect Carcinogens and Reproductive hazards, where there is no information indicating that the mixture would pose the risk of the individual substance.

The Principal Investigator is responsible for identifying chemicals which meet the criteria of a special hazard material.  When special hazard chemicals have been identified, the Principal Investigator is responsible for developing and implementing laboratory procedures, practices and equipment which are known to be effective or can be shown to be effective to eliminate the special hazard.  These procedures and practices could include, but are not limited to, the following: designated areas, containment devices such as fume hoods and glove boxes, procedures for safe removal of materials, decontamination procedures, or pre-approval requiring specialized operating procedures.

chapter 9 – SAFETY TRAINING

9.1  Requirements

In order to be in compliance with this chapter of your CHP the following items must be completed.

· All laboratory employees must attend OSEH’s mandatory New Hire Training for Laboratory Safety class.

· Provide Laboratory specific training for all procedures involving hazardous chemicals, biological pathogens, and potentially dangerous equipment.

· Document and maintain records of all training, in Section 8 of the CHP Notebook.

Training is a key component of an effective safety program.  Training is also required in order to be in compliance with the law.

In November of 1983, the Federal Occupational Safety and Health Administration (OSHA) published the Hazard Communication Standard, sometimes referred to as “Right-to-Know” Law.  In May of 1990, OSHA enacted the Occupational Exposure to Hazardous Chemicals in Laboratories Standard, commonly referred to as the “Laboratory Safety Standard.”  Both Standards are designed to protect employees from hazardous chemicals in the workplace.  The University of Michigan is required to comply with all aspects of both laws.

The Right-to-Know legislation requires:

· Chemical manufacturers to evaluate the hazards of the chemicals they produce

· Chemical manufacturers and users to provide their employees with information on chemical hazards in the workplace through a hazard communication program

· The hazard communication program to include hazardous chemical labels, Material Safety Data Sheets, warning signs, and employee training

· The State of Michigan expanded Right-to-Know legislation also requires annual inventories of all hazardous chemicals, with the data being made available to the local fire departments upon request.

The Laboratory Safety Standard legislation requires:

· Hazard identification

· Employers to maintain employee exposures below permissible exposure limits

· Employers to write and implement general and laboratory specific Chemical Hygiene Plans (including the necessary work practices, procedures and policies to ensure that employees are protected from all potentially hazardous chemicals in use in their workplace)

· Employee training regarding the hazards of chemicals present in their work area

· Medical consultations and examinations

· Appropriate use of respirators

· Record keeping

9.2  Mandatory OSEH Training

The Department of Occupational Safety and Environmental Health, CSSB, 1239 Kipke Drive, 647-1143, conducts general Right-to-Know, Bloodborne Pathogen, and Laboratory Safety Standard, as part of New Hire Training for Laboratory Personnel, training sessions. These training sessions are given on a regular basis, at OSEH’s office.  All persons are welcome to attend, but should make arrangements before doing so.

All laboratory employees are required to attend this training session shortly after hired (preferably before they actually begin work in the laboratory).  Refresher training recommended, at least every three years thereafter.

9.3  Laboratory-Specific Training

In addition to the OSEH training, each laboratory must set up and implement a laboratory-specific training program.  This training should cover necessary work practices, procedures and policies to ensure that employees are protected from all potentially hazardous chemicals, biological pathogens, and dangerous equipment used in the workplace.  The training should be conducted by someone thoroughly knowledgeable of all the specific hazards. 

The laboratory training program and attendance at each session must be fully documented in the CHP Notebook. 

Most research groups have regular meetings to discuss research plans and progress.  It is suggested that brief, but effective, discussions be conducted on basic safety topics as part of these or other regular, e.g., monthly meetings.  OSEH can attend meetings to discuss specific safety topics.

The following is a list of safety topics with suggestions for discussion.  It is presented as a possible guide in conducting lab-specific safety training.

1.
Introduction


Glance through entire Chemical Hygiene Plan, give overview of CHP, Lab Safety Standard, and SOP.  Determine lab location for the CHP Notebook so that it can be used as a reference by any employee at any time.

2.
Emergencies


Review emergency information in the CHP.  Discuss any related questions.  Do you have the type of fire extinguishers that you need?  Do you have spill cleanup capabilities?  Do you have first aid supplies?  Set a policy for locking doors to maintain security.  Plan what to do in a power failure.  Draw up an evacuation plan, including what gets turned off and what stays on in an emergency.  Update and complete the Emergencies section in the CHP Notebook.

3.
Responsible Persons

Are health & safety duties properly assigned within your lab(s)?  Are people properly performing their assigned duties in your lab(s)?

4.
Basic Safety Rules

Review materials in the CHP Reference File.  Discuss any related questions.  Note rules with special importance for your laboratory.  Identify specific areas for food consumption.  Set up a buddy system for working after hours.  Discuss procedures for unattended operations.  Develop basic safety rules that are lab-specific and record them in the CHP Notebook.

5.
Chemical Inventories

Review the Chemical Inventory for your laboratory.  Date of last inventory?  Consider computerizing your inventory if it isn't already.  Plan next inventory-taking session.  Properly dispose of unused or spoiled chemicals.

6.
Waste Disposal Program

Review the UM (OSEH) Waste Handling Procedures in the CHP Reference File.  Discuss the section and appendix and answer any related questions.  Are wastes being properly managed in your lab(s)?  Do you have unusual waste disposal problems?  Are wastes being adequately labeled?  Records should be maintained in the CHP Notebook.

7.
Chemical Procurement, Distribution, and Storage

Discuss current chemical storage practices.  Develop lab-specific procedures for chemical procurement, distribution, and storage and record these SOP in the CHP Notebook.

8.
Particularly Hazardous Procedures or Substances

Discuss use of toxic materials in the lab.  Develop a program to get rid of old peroxide formers.  Set aside a specific area for use of highly toxic materials.  Develop any related, lab-specific procedures.  Develop procedures for storage and use of any explosive or pyrophoric materials.

9.
Procedures Requiring Special Prior Approval

What additional safety concerns need to be addressed?  Develop any lab-specific procedures requiring special prior approval or any lab-specific procedures not covered in earlier sections.

10. Working with Special Equipment

Discuss electrical safety.  Are extension cords permanently is use?  Are extension cords/multi-outlet cords “daisy chained” together?  Are gas cylinders chained up, valve protection caps on, empty or unused cylinders set for pickup?  Schedule a refrigerator/freezer clean out.  Develop procedures for any lab-specific equipment.  Review previous incidents using the equipment and develop ways to prevent another incident.

11. Protective Apparel and Equipment

Discuss when safety glasses, goggles, or face shields are required.  Discuss any need for respirators.  Discuss fume hood and glove box use.  Develop any related, lab-specific procedures.

12. Housekeeping, Maintenance, and Inspections

Discuss materials stored or frequently present on the floor.  Identify emergency exits.  Discuss maintenance items.  Set up formal, internal, inspection programs.  Develop any related, lab-specific procedures.

13. Environmental Monitoring

Discuss PEL’s and TLV’s for chemicals in use and how to reduce employee exposure.  Discuss building ventilation and use of hoods.  Develop any lab-specific procedures for environmental monitoring as needed.  Maintain records in the CHP Notebook.

14. Working with Biologically Hazardous Materials

Review applicable materials in the CHP Reference File and discuss any related questions.  Is a labeled area set aside for work with biohazardous materials?  Are cold/warm rooms, refrigerators/freezers properly labeled?  Develop any related, lab-specific procedures.  Maintain records in the CHP Notebook.

15. Working with Radioisotopes

Review materials in the CHP and CHP Reference File and discuss any related questions.  Ensure that all workers are properly badged and trained.  Ensure that all inventories of radioisotopes are up-to-date.  Is a specific location set aside for radioisotope use?  Are all signs and postings up?  Develop any related, lab-specific procedures.  Maintain records in the CHP Notebook.

16. Medical Program

Discuss need for any exposure monitoring.  Discuss lab-specific injuries.  Is the health of each employee working with hazardous materials being adequately monitored?

17. Training Program

Have employees attended appropriate Departmental and OSEH training sessions?  Develop and document internal training program.  Are workers reading, understanding, and following MSDS precautions?  Are signs and labels properly posted?  Are adequate safety supplies, including spill cleanup materials, available?  Are official records up-to-date?  Maintain records in the CHP Notebook.

18. UM and Federal Safety Standards


Review materials in the CHP Reference File that describe UM policies and programs for laboratory safety, and other UM programs, and the Federal Lab Safety Standard, and others, e.g., the Bloodborne Pathogens Standard.  Discuss any related questions.  Are the requirements of the law being properly fulfilled in your lab(s)?

19. Additional Safety Session Topics

· Recent incidents/accidents/injuries and how to prevent reoccurrence.

· New equipment and corresponding SOP and training.

· New procedure and corresponding SOP and training.

· Results of recent inspections and how to correct problem areas.

Training session(s) by people outside your group, such as OSEH, the University Fire Marshall, or the Red Cross.

9.4  Other Safety Training

The Department of Public Safety will provide fire extinguisher training upon request.  The American Red Cross will provide first aid training upon request.

9.5  Documentation of Training

It is the responsibility of the individual Principal Investigators and Chemical Hygiene Officers to make sure that all employees have received the mandatory lab training provided by OSEH.  The Principal Investigators must also keep on record written verification of employee training.  Records should also be maintained for all lab-specific training, inspections, or related activities.  Training records should be kept in the CHP Notebook, in Section 8.

chapter 10 – PERSONAL PROTECTIVE EQUIPEMENT (PPE)
10.1  Requirements

In order to be in compliance with this chapter of your CHP the following items must be completed.

· Complete PPE assessment form for specific lab tasks in the CHP Notebook Section 18.

· Train and document training of laboratory personnel.

· Provide appropriate and reliable PPE.
10.2  Personal Protective Equipment Requirements

University employees that currently utilize PPE or have the potential to encounter hazards to the eyes, face, head, feet, hands, or conduct work involving electrical or fall hazards, as identified during the Hazard Assessment of the workplace, will be included under this PPE Guideline. PPE will be selected and used to protect employees from the hazards and potential hazards that are likely to be encountered. PPE must be purchased and provided at no cost to the employee, including temporary and part time staff. Coverage for prescription eyewear and protective footwear have special requirements that are covered in Appendices I and J, respectively.

PPE should not be used as a substitute for engineering, work practices, and/or administrative controls to protect employees from workplace hazards. PPE should be used in conjunction with permanent protective measures, such as engineered guards, substitution of less hazardous chemicals, and prudent work practices.

1. Conduct a Hazard Assessment of the Workplace 

A hazard assessment is not a new process; it is simply a formalization of what is done whenever PPE is selected based on the hazards of the job. When conducting a hazard assessment, a task is investigated and the hazards and the potential hazards associated with the task are determined. This allows selection of PPE that will protect the employee from the identified hazards.  

A hazard assessment may be conducted on a single employee, on a single task, or on a group of employees if all the employees perform an identical task. For example, if all employees in a lab are using similar types of chemicals they could be grouped under the same assessment. 
The individual conducting the hazard assessment must have an intimate knowledge of each task. In some cases this may require directly observing an employee. In other instances the assessor may know all the hazards associated with a job without additional review. During the hazard assessment of each task, inspect the layout of the workplace and look for the following hazard sources: 
· High or low temperatures,
· Chemical exposures (use MSDS for guidance),
· Flying particles, molten metal or other eye, face, or skin hazards,
· Light radiation, e.g., welding, arc lamps, heat treatment, lasers,
· Falling objects or potential for dropping objects,
· Sharp objects,
· Rolling or pinching that could crush the hands or feet,

· Electrical hazards. 

Where these hazards could cause injury to employees, PPE must be selected to substantially eliminate the injury potential. A Certification of Hazard Assessment form is located in Section 18 of the CHP Notebook that supervisors can use to identify potential workplace hazards.  Sample hazard assessments can be found in Section 18 of the CHP Notebook, following the blank hazard assessment form. 
2. Certify a Hazard Assessment was Performed 

By signing the Certification of Hazard Assessment forms you will be certifying the accuracy of the information. This document helps ensure that supervisors are aware of what PPE is required for certain tasks. It is hoped that this will encourage supervisors to remind their staff to wear their PPE.  The forms must be kept with the Chemical Hygiene Plan. (Section 18 of the CHP Notebook).  The Notebook contains generic assessments for various laboratory duties.  All duties not covered by the generic assessment must be documented on the form provided.

3. PPE Selection Guidelines

a. General Considerations 

For each hazard identified, select PPE that will protect the employee by creating a barrier against workplace hazards. Consider the likelihood and the seriousness of a potential incident. PPE must be selected to protect against any hazard that is likely to occur or has a serious injury impact if it does occur. It is important for department personnel to become familiar with the potential hazards, the type of protective equipment that is available, and the level of protection that is provided by that equipment, i.e., splash protection, impact protection, etc. All PPE determined to be necessary in the Hazard Assessment, must be provided at no cost to the employee. The same holds for temporary or part time staff requiring PPE. OSEH has programs in place to offset the cost of the more costly items (prescription safety glasses and safety footwear) in general fund units. Departments are responsible for the purchase of all other PPE not provided by OSEH. 
The PPE selected must fit the employee it is intended to protect. Make certain that employees have the correct size of protective equipment. Whenever possible, select adjustable PPE. Employee input in the selection process is critical. PPE that fits properly and is comfortable will more likely be worn by employees. Damaged or defective protective equipment shall be immediately taken out of service to be repaired or replaced. 

For the proper selection of PPE, please use the following resources:
· Information presented on the following pages of this document.

· Section 19 of CHP Notebook: Eye and Face Protection Chart, Filter Lenses for Protection against Radiant Energy Chart;

· Technical assistance from OSEH

· The manufacturers of PPE;

· MSDS for chemicals; and

· PPE product descriptions.

b. Eye and Face Protection 

The use of eye and face protection shall be used where a hazard exists due to flying objects or particles, molten metal, liquid chemicals, gases, vapors, or injurious light radiation. Select eye and face protection based on Tables I and II in Section 19 of CHP Notebook. If the appropriate protection is not listed in the tables, such as laser eyewear, contact OSEH for further assistance. All protective eye and face protection must comply with ANSI Z87.1-2003. OSEH will provide one pair of approved prescription safety eyewear to Ann Arbor campus employees who meet certain criteria. See Appendix I for how to obtain prescription safety glasses.
c. Head Protection (Hard Hats)

Protective helmets are designed to shield the head from the impact and penetration of falling objects, working in low clearance areas, and in some cases high voltage electric shock and burns. They should be worn whenever the potential exists for injuries to the head due to falling objects or when head clearance is restricted. For example, operations requiring head protection may include: tree trimming, construction and demolition work, electric and communication line maintenance. 

Be certain that hard hats provided are not bump caps. To check this, inspect each hard hat to confirm that it contains the designation “ANSI Z89.1-2003.” Bump caps cannot be used to protect employees from falling objects. Bump caps are used only for low clearance areas. Three classes of hard-hats are available: Class G (General) provides resistance to 2,200 volts, Class E (Electrical) provides 20,000 volts resistance, and Class C (Conductive) provides no electrical protection.

d. Foot Protection

Select protective footwear when employees work in areas where there is a danger of foot injuries due to falling and rolling objects, objects piercing the sole, and where employees’ feet are exposed to electrical hazards. Protective footwear must comply with ASTM F2412-05 and ASTM F2413-05.  Examples of situations which may require the use of protective footwear include: 
· handling heavy objects and/or tools that could be dropped; 

· work activities involving manual material handling carts, heavy 

· pipes, or bulk rolls, all of which could potentially roll over an employee's feet; or 

· work involving sharp objects such as nails, tacks, large staples, scrap metal, etc., which could penetrate the sole of the shoe.

OSEH will provide safety shoes to Ann Arbor campus employees who meet certain criteria. See Appendix J to find out how to obtain safety shoes.

e. Hand Protection 

Select and use the appropriate hand protection when employees' hands maybe potentially exposed to the following hazard sources:
· skin absorption of harmful substances; 

· severe cuts or lacerations; 

· severe abrasions; 

· punctures; 

· chemical burns; 

· harmful temperature extremes. 
It is important to select the appropriate glove for a particular application and to determine how long the glove can be worn, and whether it can be reused. Chemically protective gloves should be selected based on tested performance against specific chemicals. Glove manufacturers have developed recommendations for the proper selection and use of chemically-protective gloves. 
For online manufacturer recommendations go to:

· http://www.hazmat.msu.edu:591/glove_guide/ 

· http://www.oseh.umich.edu/glovetopic.html
Or contact the manufacturer or OSEH for assistance.
f. Skin Protection, Other than Gloves 

Skin protection should be worn when there is a possibility of chemical splashes to the body, when the atmosphere may contain contaminants that could damage the skin or be absorbed by the skin, or when contaminants could remain on the street clothes of an employee. The amount of coverage is dependent on the area of the body that is likely to be exposed. For small controlled processes, an apron may be sufficient; for work above the head, a full body coverall may be required. The process for selecting chemically resistant clothes is similar to that for gloves. Please check the manufacturer’s recommendations for the proper selection of chemically-protective clothing.

4. Consultation With Affected Employees

Include employees in the PPE selection process to the extent possible and provide access to the Certification of Hazard Assessment form.

5. Training Guidelines 

Training must be provided to each employee who is required to use PPE. Each employee must be trained to know at least the following: 
· When and why PPE is necessary;

· What PPE is necessary;

· How to properly don, doff, adjust and wear PPE;

· The limitations of the PPE; and

· The proper care, maintenance, useful life and disposal of the PPE.
Laboratory personnel must be instructed to remove gloves and lab coats prior to entering common areas (hallways, elevators, eating areas, rest rooms, offices, etc.). Secondary containers should be used for transport of potentially hazardous materials or agents. 

Each employee shall demonstrate an understanding of the training and the ability to use personal protective equipment properly before being allowed to perform work requiring the use of PPE. 

Supervisors are responsible for providing training. Ideally, this training should be part of the Hazard Communication training or the Lab Safety training your employees receive. When OSEH conducts these training sessions, PPE training is included. Any training format can be used as long as a hands-on session is included. The length and complexity of training should reflect the complexity of the PPE to be used. For example, training may be an informal hands-on session only, or it may be a longer video-based session followed by hands-on training. OSEH has video programs available on a lending basis. Appendix H is a “University of Michigan’s PPE Employee Training Information” which can be discussed, or distributed to employees. OSEH staff are also available to conduct training; contact the OSEH representative assigned to your area.

6. Training Certification
Certify in writing that the training was completed. Maintain the certification with your departmental training records. Laboratories must keep the certification with the Chemical Hygiene Plan (Section 18 of the CHP Notebook). The certification must verify that each affected employee has received and understood the required training. The record must be identified as a certification. A Training Certification form is provided in Appendix H.

7. Reassessment And Retraining
Reassessment of the workplace should be conducted when new equipment or processes are introduced that could create new or additional hazards. Incident records should be reviewed and the suitability of previously selected PPE be reevaluated, if warranted.

When the supervisor has reason to believe that any affected employee who has been trained does not have the understanding or skills required to use the personal protective equipment properly, the supervisor shall retrain such employees.  Retraining is also required when there have been changes in the workplace or change in type(s) of PPE that render previous training obsolete.

10.3  PPE Hazard Assessment and Equipment Selection Guide

A Hazard Assessment is a determination of hazards in the workplace for a particular job classification, such as Research Assistant. When a hazard cannot be eliminated through engineering controls or administrative controls, PPE is often required. The Hazard Assessment also lists the required PPE. 

As part of an employee’s orientation, Supervisors review the appropriate Hazard Assessment with the employee. Both Supervisor and employee sign the Hazard Assessment. The Supervisor keeps a copy of the Hazard Assessment, in Section 18 of the CHP Notebook, for future reference as needed.

Eye and Face Protection 

Federal and State laws require appropriate eye, or eye and face, protection whenever the potential exists for any of the following hazards to exist: 

· Flying particles 

· Molten metal 

· Liquid chemicals 

· Corrosive materials 

· Air contaminants 

· Radiation 
All eye and face protection must be in compliance with the American National Standards Institute (ANSI) standard Z87.1-2003, and so marked on the PPE. 

Safety Glasses 

Permanently attached side shields are required on all safety eyeglasses by the State and Federal occupational safety regulations.

Prescription safety glasses can only be obtained with the approval of your Supervisor and the OSEH office. An eye exam, paid for by the employee, is required for prescription safety glasses. If the employee has a current prescription (less than 2-years old), they only need to supply a copy of the prescription to their Supervisor. The appropriate forms are completed by your Supervisor and forwarded to OSEH. 

Goggles 

Goggles are required to be worn by staff whenever handling liquids that could injure the eyes or surrounding skin.

Face Shields 

Face shields should be worn when the potential exists for chemical splashes or flying particles to come into contact with the face. Safety glasses should be worn beneath face shields. 

Respiratory Protection 

Respiratory protection is not normally warranted in laboratory settings where exposures are controlled through the use of various engineering controls designed into the lab.  OSEH must be contacted to evaluate any exposures that may require the use of a respirator in the lab or in the field.  Respirators are worn on the face to protect the respiratory system from hazardous air contaminants. OSEH provides all employee respirators from dust masks to air purifying respirators as well as all replacement cartridges and parts. 

Regulations require that all employees complete a medical questionnaire, fit test & training before receiving any type of respiratory protection. Note that the medical questionnaire may prompt the need for a physical examination. OSEH works with your Supervisor to coordinate these efforts. 

NOTE:
To obtain an adequate face seal, regulations require that tight fitting respirators cannot be worn with facial hair (anything more than 24-hours growth).

Boots 

Over-the-shoe waterproof rubber boots are provided upon request if job responsibilities require working in areas of excessive water or chemicals, which might damage personal footwear. 

Work Gloves 

Supervisors can use the following online sources to determine the proper type of gloves to provide to employees who handle chemicals, or contact the manufacturer or OSEH for assistance:
· http://www.hazmat.msu.edu:591/glove_guide/ 

· http://www.oseh.umich.edu/glovetopic.html
Disposable gloves are required for employees who clean up blood or bodily fluids contaminated with visible blood. Bloodborne Pathogen training (provided by OSEH) and the option of receiving the Hepatitis B vaccination, are required before employees are assigned to cleanup blood or bodily fluids contaminated with blood. 

Hearing Protection 

Ear plugs or ear muffs are recommended and available when sound levels exceed comfortable noise levels (typically at 85 decibels or greater).

OSEH conducts noise monitoring to determine which job tasks may expose employees to excessive noise. Employees who perform tasks where noise may be excessive are in the Hearing Protection Program, which includes regular audiograms to monitor their hearing as well as the mandatory use of hearing protection during those tasks. 

Coveralls and Aprons 

Disposable tyvek coveralls may be necessary to protect clothing and prevent spread of contamination.  Contact your supervisor or your OSEH representative for guidance.
chapter 11 – BIOLOGICAL HAZARD MANAGEMENT

11.1  Requirements

In order to be in compliance with this chapter of your CHP the following items must be completed.

· Write and implement an Exposure Control Plan, if necessary
· Document Bloodborne Pathogens training by OSEH 

· Initiate Hepatitis B Vaccine Program

· Document exposures 
· Maintain housekeeping schedule
11.2  OSHA Bloodborne Pathogens Standard

The purpose of the bloodborne pathogens standard is to reduce or eliminate the risk of occupationally acquired infections from human-derived products such as blood, tissues, and other body substances.  In order to be in compliance with this standard that can be found in MIOSHA Part 554, Rule 325.70001, all laboratories that work with blood or other potentially infectious materials must have a written exposure control plan.  To prevent occupational exposure to potentially infectious bloodborne pathogens, all laboratories must apply Universal Precautions.  Universal Precautions is a method of infection control in which the following materials are to be treated as if known to be infectious:

· Blood products, semen, vaginal secretions 

· Saliva in dental settings 

· Any body fluid that is contaminated with blood

· Any body fluid of unknown source

· Unfixed tissues or organs 

· HIV or HBV containing cells or cultures 

· Blood, organs or other tissues from experimental animals infected with BBP

· Introduction of human-derived materials, i.e., tumor cells into animals

In addition to Universal Precautions, the rule mandates specific items that must be addressed to minimize occupational exposure to bloodborne pathogens.  These items include:

· Written Exposure Control Plan

· Exposure Determination

· Hepatitis B Vaccine Program

· Medical Policies

· Training Program


· Workplace Practice Controls (PPE, Housekeeping)

· Biohazardous Waste Handling

Perhaps the best advice and guidance in the relatively complex area of biological hazards management can be obtained from contacting the UM Biosafety Officer:

UM Biosafety Officer, OSEH

Mr. Michael G. Hanna 

Phone: 647-2318

General background information, the basic principles of biosafety, and an explanation of the biosafety “levels” as applied to facilities and hazard control can be found in the Center for Disease Control (CDC) – National Institutes of Health (NIH) guidance document “Biosafety in Microbiological and Biomedical Laboratories Manual.”  This information, as a minimum, must be understood by all persons working in laboratories with biohazards and should be part of training for all such persons. 

11.3  Terms and Definitions

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

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

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

Contaminated Sharps means any contaminated object that can penetrate the skin.

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

Exposure Incident means a specific eye, mouth, other mucous membranes, non-intact skin, or parenteral contacts with human blood or potentially infectious materials that result from the performance of a researcher's duties.

Occupational Exposure occurs when U of M employees’ skin, eye, or mucous membrane has come in contact with human blood or potentially infectious materials as a result of performing their professional duties.

Universal Precautions is an approach to infection control.  According to the concept of Universal Precautions, all human blood and certain human body fluids are treated as if known to be infectious for HIV, HBV, and other bloodborne pathogens.

11.4  Written Exposure Control Plan

Exposure Control Plans apply to all research personnel with occupational exposure to human blood or other potentially infectious materials.  Exposure Control Plans (ECP) are designed to eliminate or minimize exposure to human bloodborne infectious agents.  The ECP must be accessible to employers as well as reviewed and updated annually.  The University provides a “template” or model document for the  preparation of an ECP for Bloodborne Pathogen compliance.  This document can be downloaded from the OSEH website at: http://www.oseh.umich.edu/ECP2002.doc. 

11.5  Exposure Determination and Post-Exposure Evaluation

In the event of exposure to human blood or blood products, research personnel should immediately flush the affected area with copious amounts of water and seek medical attention at MWorks occupational medical clinic (734-998-8788) as soon as possible and report that they have received an occupational injury of a potentially infectious nature.  Following an exposure incident, a free, confidential medical evaluation and follow-up will be offered.  The evaluation and follow-up will include the following elements:

· Documentation of the routes of exposure(s), and the circumstances under which the incident occurred.

· If possible, identification of the source.

· If consent is granted and the source can be identified, the HIV/HBV antibody status of the source.  If consent is not granted, it will be established that legally required consent cannot be obtained.

· An exposed individual’s blood will be collected and tested for HIV/HBV status as soon as feasible and after written consent is obtained.

· Follow-up on the exposed person will include: offering 6-month antibody or antigen serologic testing, counseling, illness reporting and safe and effective post-exposure prophylaxis.

11.6  Hepatitis B Vaccine Program

OSEH strongly recommends that all research personnel who have the potential for occupational exposure to bloodborne pathogens take advantage of the hepatitis B vaccine program.  Hepatitis B vaccinations are available, at no cost, for all research personnel who have occupational exposure or have been involved in an exposure incident.  Research personnel who decline to accept the vaccination will be required to sign a statement of declination.  Follow-up hepatitis B virus (HBV) antibody titer testing is also available to research personnel at no cost.  To arrange for vaccination or follow-up, fill out the MWorks Hepatitis B Vaccination Request Form (http://www.oseh.umich.edu/request_form.pdf) and call MWorks at 998-8788 for an appointment.  If you have any questions or concerns please contact OSEH at 763-6973.

New research personnel and transfers will be notified of the vaccination program during OSEH comprehensive lab safety training.  Research personnel who plan to work with human blood or other potentially infectious body fluids must notify their supervisor if they have not received Bloodborne Pathogens training or have not been offered a vaccination for hepatitis B virus.

11.7  Medical Policies

The University will maintain a record for thirty (30) years for any personnel with occupational exposure in accordance with 29 CFR 1910.20.  The record will include a copy of the employee's hepatitis B vaccination status, results of examinations, medical testing and follow-up procedures, and the written opinions and information provided by the health care professional.

11.8  Training Program

The Principal Investigator will maintain a record of training for each researcher with occupational exposure.  The record will include the date of training, the contents of the training, the names and qualifications of the persons conducting the training, and the job title of the researcher.  All training records will be maintained for three years from the date training occurred.  Bloodborne Pathogen Training conducted by OSEH is required for all employees who may potentially be exposed to bloodborne pathogens.  View a list of training dates and register at http://www.oseh.umich.edu/training.html. 
11.9  Biohazardous Waste

· Sharps* – Dispose of sharps such as needles, contaminated broken glass and scalpels in labeled, hard-walled sharps containers that are available from HazMat.  

· Solids* – Place solid waste such as laboratory coats in special biohazardous waste containers available from HazMat.  

· Liquids* – If disinfected with bleach, blood and blood products can be poured down the drain.  If the biohazardous liquid waste contains other chemicals besides bleach, manifest as chemical waste.

· Autoclaved Waste – Place waste that will be autoclaved in clear autoclave bags that have a color change indicator that shows waste has been autoclaved.  Do not put sharps or standing liquids in autoclave bags.  This autoclaved waste can then be disposed with normal, uncontaminated waste.

* Call for pick-up by HazMat (763-4568).
11.10  Work Practices and Controls

Housekeeping

· Clean and disinfect all equipment and working surfaces after the completion of procedures or immediately after overt contamination.  A solution of l0% (volume/volume) commercial bleach and water is an effective disinfectant.  Other commercially available cleaning solutions are available from scientific supply companies.

· Decontaminate equipment that requires servicing prior to servicing or shipping.

· Label equipment as “contaminated”, if it cannot be decontaminated prior to service.

· Remove protective coverings as soon as feasible when they become overtly contaminated.

Engineering Controls

· Perform all work that may create an aerosol in a biological safety cabinet.

Personal Protective Equipment (PPE)

· Wear gowns, lab coats, aprons or similar protective clothing.


· Wear fluid-resistant clothing if there is a potential for splashing or spraying of blood.


· Wear gloves for all blood and tissue sample collection.


· Wear disposable (single use) latex or polyvinyl chloride (PVC) gloves.

· Replace gloves as soon as possible when visibly soiled, torn or punctured.  Latex, PVC, and hypoallergenic disposable gloves are available from MStores.


· Wash your hands or any other contaminated skin with soap and water immediately or as soon as possible after removal of gloves and after visible contact with blood or other potentially infectious materials.


· Use facial barrier protection whenever splashes, spray, droplets, or aerosols may be generated (NOTE: Opening containers creates aerosols).  Additional face protection may include the following: hood sashes, shields, masks and safety glasses, or chin-length face shields.  Also, perform work in a biosafety cabinet when working with aerosols.


· Remove all PPE immediately upon leaving the work area and as soon as possible if overtly contaminated.  Contaminated PPE will be DISPOSED of as biohazardous waste or decontaminated.

Good Laboratory Practices

· Remove all sharps from the pockets of soiled lab coats and other protective clothing prior to exchange for clean garments.

· Affix “biohazard” labels to containers of waste, refrigerators and freezers containing blood or other potentially infectious material.  Labels for contaminated equipment must also state which portion of the equipment remains contaminated.  Individual containers of blood or other potentially infectious materials that are placed in a labeled secondary container during storage, transport, shipment, or disposal, need not be labeled.  Caution signs should be labeled with a “biohazard” warning sticker and posted at the entrances of work areas where risk of exposure exists.

· DO NOT pick up broken glassware that may be contaminated directly with your hands.


· Mouth pipetting is prohibited.


· Minimize splashing or spraying.

· Needles and other sharps will NOT be sheared, bent, broken, recapped, or resheathed by hand.  Used needles will NOT be removed from disposable syringes.


· Eating, drinking, smoking, applying cosmetics or lip balm, and handling contact lenses is prohibited in work areas.


· Do not store food and drink in refrigerators, freezers or cabinets where blood or other potentially infectious materials are stored.

· Wash hands after contact with body fluids.

11.11  Specimen Handling

The primary container for the transport or shipping of specimens must be closable, labeled, and leak-proof.  If outside contamination of the primary container is likely, then a second labeled, leak-proof container must be used.  The container must be labeled with the Principal Investigator’s name, the person who is transporting, the primary research room, description of contents, and a contact phone number.

11.12  Biological Spills

Biological spills outside biological safety cabinets will generate aerosols that can be dispersed in the air throughout the laboratory.  These spills are very serious if they involve microorganisms that require Biosafety Level (BL) 3 containment, since most of these agents have the potential for transmitting disease by infectious aerosols.  To reduce the risk of inhalation exposure in such an incident, occupants should hold their breath and leave the laboratory immediately.  The lab should not be reentered to decontaminate and clean up the spill for at least 30-minutes.  During this time the aerosol will be removed from the lab by the exhaust air ventilation system.

Appropriate protective equipment is particularly important in decontaminating spills involving microorganisms that require either BL2 or BL3 containment.  This equipment includes lab coat with long sleeves, back-fastening gown or jumpsuit, disposable gloves, disposable shoe covers, safety goggles, and full face shield.  Use of this equipment will prevent contact with contaminated surfaces and protect eyes and mucous membranes from exposure to splattered materials.

Procedures for biological spill on body

· Remove contaminated clothing and vigorously wash exposed area with soap and water for 3-minutes.

· Obtain immediate medical attention at MWorks.

· Report the incident to the Principle Investigator.

· See other sections of the CHP for guidelines on handling spills.

Procedures for spills involving microorganisms requiring BL1 containment

· Wear disposable gloves.

· Soak paper towels in disinfectant and place over the spill area.

· Place paper towels in a sealed container and put a “biohazard” marking on the container.  

· Clean spill area with fresh towels soaked in a disinfectant.

· Report the spill to the Principal Investigator.

Saturate with an appropriate disinfectant* and let stand 15 – 20 minutes:

· Bleach:water (1:10 dilution),

· Lysol®,
· Virex™, or 
· an EPA registered tuberculocidal disinfectant (http://www.epa.gov/oppad001/list_b_tuberculocide.pdf).

*  Also refer to Appendix L for a list of additional disinfectants.
Procedures for spills involving microorganisms requiring BL2 containment

· Alert people in the immediate area of the spill.

· Put on protective equipment.

· Cover the spill with paper towels or other absorbent materials.

· Carefully pour a freshly prepared 1:10 dilution of household bleach and water solution around the edges of the spill and then into the spill.  Avoid splashing.

· Allow a 20-minute contact period.

· Use paper towels to wipe up the spill, working from the edges into the center.

· Clean the spill area with fresh towels soaked in disinfectant.

· Place towels in a sealed container and put a “biohazard” marking on the container.

· Report the spill to the Principal Investigator.

Procedures for spills involving microorganisms requiring BL3 containment

· Attend to injured or contaminated persons and remove them from exposure.  They should remove contaminated clothing and wash affected areas with soap and water.

· Alert people in the laboratory to evacuate.

· Close doors to the affected area.

· Call HazMat, 763-4568, to report the spill.  If after hours, call the Department of Public Safety (DPS) at 763-1131 or 9-1-1 to report the spill.

· Have a person knowledgeable of the incident and lab assist emergency personnel.

· Report the spill to the Principal Investigator, the Facility Director and OSEH.

11.13  Laboratory Animals

This section was written by Gary L. Hofing, D.V.M., Ph.D., Clinical Instructor in Lab Animal Medicine, UM Medical School.  It is included in this CHP because it provides a good discussion of safety issues pertaining to lab animals, a category of “biological” hazards.  

Introduction – The process of developing a set of requirements and guidelines for the safe handling of laboratory animals must begin by identifying areas of potential hazard.  Several general categories of hazard, e.g., physical, infectious, and allergic, can readily be identified as potential problems encountered when handling animals.

The most easily recognized hazard of working with animals is the physical hazard.  Most higher vertebrates have defensive and, in some cases, offensive behaviors and adaptations that make them capable of rendering painful and even incapacitating injuries.  Procedures and safety equipment must be geared to the capability of the various species.

Not necessarily so obvious to most people is the potential for spread of diseased organisms from animals to man.  These so-called zoonotic diseases include agents of all the major categories of infectious organisms, i.e., viruses, bacteria, parasites, and fungi.  Spread can occur, for example, through bite wounds, by direct contact with agents on the animal or in its excretions, by aerosol, or on fomites.  The degree of hazard from a given animal varies with the species, source of the animal, and the use of the animal.  Measures to minimize infectious hazards involve all stages of animal research from procurement through final disposition.  Protective apparel varies with the species involved.  However, a minimum requirement is a laboratory coat over street clothing.  Infectious hazards are insidious and, therefore, safe practices should be habitual and diligently enforced.

The intent of these guidelines is to safeguard human health and to ensure that handling does not put the experimental animals at undue risk.  Some diseases of humans (e.g., tuberculosis, salmonellosis, influenza) represent a risk to animal health as well as a possible complication of experimental procedures.  Safe handling techniques are also intended to prevent injuries to research animals.

For some individuals, handling animals means immediate discomfort due to rhinitis, conjunctivitis, asthma, or atopic dermatitis.  These are signs associated with allergy to animals. The specific materials (allergens) which trigger an allergic response are not easily identified, but may include fur, dander, or proteins occurring in animal urine or saliva.  Persons with known allergies to animals should consult a physician regarding their condition and work environment.

Methods to prevent the development of allergies are aimed at minimizing exposure to animals.  These include: separation of animal space from human occupancy areas, providing proper sanitation in animal rooms, using only high quality, relatively dust-free bedding materials, using HEPA filtered vacuum cleaners to clean animal fur, and wearing gloves and laboratory clothing.

Working with animals also entails working in animal rooms which have inherent physical hazards.  Regular use of water makes floors slippery and increases danger from electrical shock.  Animal caging is heavy, cumbersome, and if not in good repair, may have sharp edges, etc.  Precautions need to be taken to prevent falls, back injuries, cuts, and similar injuries.

Finally, particular protocols may require using hazardous substances or infectious organisms in laboratory animals.  Such studies present unique hazards not encountered in routine work with animals.  Special precautions may be needed.  Review by the responsible investigator and the Animal Care and Use Committee is required.  Safety requirements and action plans need to be decided before study is initiated.

First Aid and Researcher Health Assessment -- Bite and scratch wounds should be treated as contaminated wounds.  Persons sustaining such wounds should obtain First Aid immediately.  The wound should be cleansed with mild soap under running tap water.  It should be permitted to bleed freely during cleansing.  Employees should notify their supervisor and report to MWorks for medical evaluation and follow-up.  Further instructions will be provided by health care professionals.

Health care professionals should contact personnel at the Unit for Laboratory Animal Medicine (ULAM) at 764-0277 to investigate any instance of animal bite wound.  Depending on circumstances, animals may be placed under observation for rabies.  A “RABIES SUSPECT” tag will be placed on the animal's cage to identify it as a potentially hazardous animal.  The animal will be quarantined according to established procedures.

In addition to the pre-employment and routine health assessments, individuals handling non-human primates should be evaluated once a year for tuberculosis.

Sick, Injured, or Dead Animals -- By law and University policy, sick or injured animals must be provided adequate veterinary care.  Any person observing an animal that appears sick or injured should immediately report the incident to ULAM.  Telephone extensions are listed in the University of Michigan directory.

Animals found dead from unknown causes must be reported to ULAM personnel.  Assessment of cause of death is both a regulatory requirement and a requirement for human safety and the health of animal colonies.

Animal Waste Disposal – ULAM personnel provide receptacles for animal carcasses and eventual pick-up by HazMat.  Members of the scientific staff are responsible for both assuring that animals are dead prior to disposal and for placing carcasses in leakproof plastic bags before depositing in the provided receptacle.  Carcasses generated on weekends must be placed in cold rooms designated for that purpose.  Cold rooms used for animal food storage must not be used for carcasses.  Tissues and other animal waste may be disposed by incineration.

11.14  Institutional Biosafety Committee (IBC)

The Institutional Biosafety Committee oversees recombinant DNA research at the UM. The UM adheres to the NIH Guidelines for Research Involving Recombinant DNA Molecules with regard to all uses of recombinant DNA at the University. The UM requires that all use of recombinant DNA at the University be registered with the IBC even if such use is exempt from the requirements of the NIH Guidelines.

The Principal Investigator at UM is responsible for registering rDNA work and for ensuring the use of proper microbiological practices and laboratory techniques at the approved biosafety level. Additional Principal Investigator responsibilities are detailed in Section IV-B-7 of the NIH Guidelines. Principal Investigators are asked to update their IBC registrations periodically and when new projects arise involving rDNA, so as to ensure the registrations on record are consistent with the investigator's current rDNA work.   Visit the IBC web page at http://www.research.umich.edu/policies/um/committees/BRRC/BRRC.html for more information.

Chapter 12 – RADIOLOGICAL HAZARD MANAGEMENT
12.1  Requirements

In order to be in compliance with this chapter of your CHP the following items must be completed.

Maintain the following records in accordance with State & Federal regulations or UM protocols:

· radioactive material inventories,

· contamination survey results,

· personnel radiological safety training & annual re-training, and

· radioactive waste manifests.

12.2  General Considerations

Radioactive material compounds, radiation-producing devices, radioactive sealed or plated sources, and devices that contain a radioactive source require special authorization, training, and adherence to University of Michigan policies and procedures.  Personnel working with such materials or devices must address all aspects of the hazard management specified for chemicals in this CHP.  In addition, there are mandatory regulatory requirements specified by the State & Federal agencies that apply to the procurement, use, and disposal of radioactive materials and radiation-producing devices.  The failure to comply with these requirements can result in serious consequences including temporary suspension of radioactive material or radiation-producing device use and financial fines.

As the full impact of these regulatory requirements is beyond the scope of this CHP, it may be necessary to contact OSEH for guidance or assistance in developing policies and procedures necessary for regulatory compliance.

Contact a UM Radiation Safety Service Health Physicist (HP) or the Radiation Safety Officer (RSO) at 764-4420 for specific radiological assistance with respect to proper radiation safety program protocols.

Anyone handling radioactive materials or working with an x-ray machine or other radiation-producing device should not hesitate to contact the OSEH Radiation Safety Service for advice or assistance.  (View the Radiation Safety Program Website at http://www.oseh.umich.edu/rss.html.)

12.3  Regulatory Compliance

The following discussion regarding radiological safety & regulatory compliance was drafted by University of Michigan Radiation Safety Officer (RSO) Mark L. Driscoll, M.S., in a general memorandum to radioactive material users.  Additional radiological safety/regulatory compliance and low-level radioactive waste (LLRW) disposal information can be obtained from the UM Radiation Safety Manual and Proper Segregation & Disposal of LLRW at the University of Michigan, respectively.

12.4  Introduction

The Nuclear Regulatory Commission (NRC) conducts annual comprehensive regulatory inspections at the University of Michigan;  therefore, it is essential that all individuals using radioactive materials follow established radiological safety protocols.  Please ensure the protocols described below are properly addressed and followed at all times in your laboratories or facilities:

Authorized User Authorization – All personnel intending to become an Authorized User and work with radioactive material must first be approved by the University of Michigan Radiation Policy Committee (RPC).  Complete and submit to OSEH Radiation Safety Service (RSS) an Application for Authorization to Use Radioactive Material (RSS-101).  In addition, any significant changes in authorized radioactive material protocols must be approved by the RPC.  The RSO may grant temporary approval pending final approval by the RPC.

Storage of Radioactive Material – Radioactive material must only be used in laboratories or facilities that have been approved by the RPC and posted by RSS personnel.  In addition, containers or radioactive material or potentially contaminated objects must be labeled with radioactive material warning tape bearing the radiation symbol and the words “CAUTION RADIOACTIVE MATERIAL.”

Medical and research institutions have been issued Notices of Violations (NOV) recently by the NRC for failing to:

1) secure radioactive material from unauthorized removal or use (10 CFR 20.1801 & 20.1802),

2) post rooms in which radioactive material is used or stored (10 CFR 20.1902), and

3) label radioactive material containers or contaminated objects with appropriate warning tape (10 CFR 20.1904).

NOTE: Door labels and refrigerator/freezer labels are available from OSEH RSS.

The NRC requires each licensee to use, to the extent practicable, procedures and engineering controls based upon sound radiation protection principles to maintain occupational doses and doses to the members of the public “as low as is reasonably achievable” (ALARA) [10 CFR 20.1101(b)].

ALARA Program – Research personnel must be familiar with the “as low as is reasonably achievable” (ALARA) dose concept.  NRC inspectors have been known to question research and clinical personnel regarding their understanding of this philosophy.

Implementation of the University of Michigan ALARA program is the responsibility of the Administration, RPC, OSEH RSS, Authorized Users, and all users of radioactive material.  It is the responsibility of all radioactive material users to maintain both internal and external doses and radioactive contamination ALARA.

Documentation of Radioactive Contamination Surveys – Research & clinical personnel must conduct and document contamination surveys in the manner and frequency specified in the OSEH RSS Contamination Survey Protocol.  A copy of this protocol is available from OSEH RSS.

Note that it is essential that some form of documentation is still required in your yellow 3-ring radiation safety records binder even if unsealed radioactive material had not been used in a particular authorized room over the established survey frequency.  While the actual contamination survey is not required when no work has been performed during the survey frequency period, you must document in your contamination survey records that “NO RAD WORK WAS CONDUCTED” during this time period.  The NRC will expect to see some form of documentation whether contamination surveys were performed or not.

Another option available to authorized users to alleviate the burden of having to perform and document contamination surveys is to request (in writing) that a certain laboratory or facility be removed from your radionuclide authorization application (RSS-101) and be officially decommissioned by OSEH RSS personnel.

However, be aware that once a lab is decommissioned you must submit a request (in writing) to OSEH RSS requesting reactivation of the laboratory or facility before work with radioactive material can be initiated.  Failure to obtain the appropriate authorization from OSEH RSS prior to working with radioactive material in a laboratory will result in a Notice of Deficiency (NOD) from OSEH RSS, or worse, an NOV and possible financial fine from the NRC.

Common NRC Violations – The following incidents are frequently cited during NRC inspections at universities:

· Failure to conduct and document routine contamination surveys.

· Failure to secure radioactive material from unauthorized use, removal, or vandalism.  This includes radioactive material packages delivered to departmental “package” rooms by dock personnel awaiting pickup by users.

· Failure to monitor your hands, shoes, floors, and work areas for contamination after handling radioactive material or departing a laboratory.

· Failure to conduct and document annual radiation safety retraining.

· Failure to wear appropriate protective clothing (labcoats / disposable gloves) or use appropriate shielding when working with radioactive material.

· Failure to wear required whole body and finger ring dosimeters when required by OSEH RSS.

· Failure to notify RSS (in writing) prior to establishing, vacating, or relocating a radioactive material laboratory.

· Failure to label radioactive material containers and contaminated laboratory equipment and supplies.

· Failure to report radioactive spills or contamination incidents to OSEH RSS.

· Failure to monitor and document radioactive material package surveys.

· Failure to provide complete and accurate information in your records or to regulatory inspectors.

· Failure to have a thyroid count by OSEH RSS personnel when required by OSEH RSS.

Responsibilities of “Authorized Users” – Recent NOV issued to medical and research institutions by the NRC are focusing on the responsibilities of the “Authorized User”; especially, with respect to the supervision and oversight of supervised individuals.  The intent of this discussion is to remind Authorized Users of their responsibilities.

Adequate supervision by the Authorized User ensures that supervised individuals do not use radioactive material in a manner that is contrary to UM radiological safety protocols, the requirements of the UM radioactive material license, NRC regulations, or which may otherwise be potentially hazardous to public health and safety.  “Supervised individuals” include:  research personnel, laboratory technicians, laboratory assistants, clinical technologists, secretaries, visitors, supervised physicians, etc.

NRC Regulatory Requirements – An Authorized User is required to supervise and provide instruction to supervised individuals and periodically review the supervised individual’s use of radioactive material and the records maintained to reflect this use.  The licensee (UM) and the Authorized User that supervises individuals are both responsible for the acts and omissions of the supervised individual.  

Adequate Supervision by an Authorized User – When individuals receive authorization from the UM RPC to work with radionuclides, they become directly responsible for:

· compliance with all regulations governing the use of radioactive materials in their possession and

· the safe use of radionuclides by other research personnel, technicians, or supervised physicians who work with the materials under their radionuclide authorization (RSS-101) and supervision.

Authorized Users must limit the possession and use of radionuclides to the activities and the purposes specified on their radionuclide authorization (RSS-101) and are obligated to:

Ensure that individuals working with radionuclides under their authorization are properly supervised and have received UM training and indoctrination to enable safe working habits, compliance with the regulations, and prevention of unnecessary personnel exposures or facility contamination.  In addition, workers should be instructed in the health and safety concerns associated with exposure to radiation or radioactive materials, and female workers should be given specific instructions about prenatal exposure risks to the developing embryo/fetus and their right to privately “declare” their pregnancy to the OSEH RSS dosimetry coordinator (764-4420).  RSS will issue pregnancy declaration forms upon request.

In addition, Authorized Users must:

· Limit the use of authorized radionuclides to individuals over whom they have supervision and to the authorized locations of use or storage.

· Instruct individuals under their supervision in the proper handling, monitoring, storage, and disposal of radioactive materials.
· Conduct and maintain records of required routine radioactive contamination surveys.

· Ensure their staff receive annual radiological safety regulatory compliance refresher training and maintain records of such training.

· Maintain current documentation of the receipt, possession, and disposition of radionuclides in their possession.

· Notify OSEH RSS (764-4420) of additions to their staff, changes in radionuclide protocols, and desired changes in rooms or areas in which radioactive materials are to be used, stored, or analyzed.

· Maintain a current inventory of the quantity (activity) of each radionuclide possessed and be prepared to have this inventory reviewed by OSEH RSS personnel and NRC inspectors upon request.

· Ensure that a properly operating and calibrated radiation survey meter, liquid scintillation counter, or gamma counter are available to monitor for radioactive contamination or radiation exposure rates.

· Ensure that radioactive material is secured from unauthorized use, removal, or vandalism.  Security measures may include locking laboratory/facility doors or securing radioactive material within a locked cabinet, refrigerator, or freezer when research or clinical personnel are not in attendance.

· Ensure that contamination surveys are performed routinely by lab personnel working with unsealed forms (liquids or powders) of radioactive material in accordance with their RSS-101 (Radionuclide Authorization).  Documentation of contamination surveys must be maintained and available for OSEH RSS laboratory reviews or NRC inspections at all times.

· Ensure that supervised individuals are trained and educated in good radiological safety practices and in maintaining radiation exposures and/or contamination “as low as is reasonably achievable” (ALARA).

· Ensure that all personnel handling unsealed radioactive materials or contaminated objects wear a buttoned-up lab coat, disposable gloves, and/or approved safety apparel.  Eye protection should also be worn.

· Review each planned new use of radioactive materials to ensure radiation doses and potential radioactive contamination are maintained ALARA.

· Ensure that designated radionuclide work and storage areas are clearly identified and all equipment or containers used for radionuclide work are labeled properly with radioactive material warning tape.

· Notify OSEH RSS of any radiological emergencies or radioactive material spills that could result in the spread of radioactive contamination to unrestricted areas (offices, hallways, elevators, etc.), other facility personnel, or members of the public.

The importance of maintaining required regulatory records, e.g., radionuclide inventories, personnel training, contamination survey results, waste disposal, etc., by radioactive material users cannot be overemphasized.
12.5  Safety Training

The University of Michigan’s Broad Scope NRC license requires that “Authorized Users” and staff complete the Radiation Safety Orientation Course within 60-days after they first start working with radioisotopes or start supervision of people working with radioisotopes.

The course, which is in compliance with 10 CFR Part 19, provides a general orientation to basic radiation safety; discusses radiation risk; outlines general UM radiation safety policies; demonstrates the proper use of personnel dosimeters and survey instruments; informs the attendee of key conditions of the University’s NRC license and recent changes in NRC requirements; and, reviews the rights and responsibilities of radiation workers.

The orientation course is not designed to instruct individuals in specific radioisotope handling techniques or experimental methods; rather, it is intended to complement detailed training provided by the Authorized User.

The orientation course is offered by OSEH RSS (764-4420) on a regular basis, several times each month.  The course requires two hours and attendees should be scheduled by calling OSEH RSS or registering on the OSEH website (http://www.oseh.umich.edu/).

It should be understood that this training does not replace the mandatory training sessions, also given by OSEH, that deal with the Laboratory Safety Standard and Hazard Communication.

The NRC also requires that a poster “Notice to Employees” (NRC Form 3) be posted in laboratories containing regulated radioactive materials.  The posters are available from OSEH RSS.  A copy is included in the CHP Reference File.

12.6  Radioactive Material Spills or Contamination Incidents

Spreading of radioactive material beyond the immediate spill area can easily occur by the movement of personnel involved in the spill or cleanup effort.  Prevent contamination from spreading by confining movement of personnel until they have been monitored and found to be free of contamination.  A minor radioactive spill is one that the laboratory staff is capable of handling safely without the assistance of safety and emergency personnel.  All other radioactive spills are considered to be major.

Procedures for radioactive contamination on body

· Remove contaminated clothing at once and thoroughly rinse exposed area with water.  Refer to Chapter 4 for procedures on Chemical Spill on Body and Hazardous Materials Splashed in Eye.

· Obtain immediate medical attention only when injury is involved or there is significant cross contamination.

· Report the incident to OSEH RSS at 764-4420, and to the Principal Investigator.

· See other sections of the CHP for guidelines on handling spills.

Procedures for minor radioactive spills or contaminated incidents

· Alert people in the immediate area of the spill.

· Notify OSEH RSS at 764-4420.  After-hours, call  DPS at 9-1-1 or 763-1131 to report a radioactive spill or contamination  incident.

· Wear protective equipment, including safety goggles, disposable gloves, shoe covers, and long-sleeve lab coat.

· Place absorbent paper towels over liquid spill.  Place towels dampened with water over spills involving solid radioactive materials (dust, fragments, etc.)

· Using forceps, place towels in a plastic bag.  Dispose of contaminated materials in a designated  radioactive waste container.

· Monitor area, hands, and shoes for contamination with an appropriate survey meter or method.  Repeat the cleanup effort until the radioactive contamination is no longer detected (indistinguishable from background radiation). 

· Report the spill to the Laboratory Manager and Authorized User.

Procedures for major radioactive spills

· Attend to injured or contaminated persons and remove them from the contaminated area.  They should remove contaminated clothing and flush affected areas with copious amounts of water.

· Alert personnel in the laboratory to evacuate and monitor themselves for contamination.

· Have potentially contaminated personnel stay in one area until they have been monitored and shown to be free of contamination.

· Notify OSEH RSS at 764-4420 as soon as possible after the occurrence.  After hours, call  DPS at 9-1-1 or 763-1131 to report a radioactive spill.

· Close doors, label as contaminated area, and prevent entrance into the affected area.

· Have a person knowledgeable of the incident and the laboratory assist emergency response personnel.

· Report the spill to the Laboratory Manager, Authorized User, and Facility Director.
12.7  Registration of X-Ray Machines and Radiation-Producing Devices

All x-ray machines and other radiation-producing devices are REQUIRED to be registered with the Michigan Department of Labor & Economic Growth (MDLEG),  BEFORE initial use.  In addition, it is the responsibility of each UM department or individual user of radiation-producing equipment to inform OSEH RSS when x-ray machines or other radiation-producing devices are:
· Newly placed into service in your department.

· Placed into storage and/or not intended to be used for several months.

· Relocated or moved to a different room or building.

· Transferred or sold to another UM department or individual.

· Transferred or sold to an off-campus individual or institution.
NOTE:
Users or departments MUST notify OSEH RSS of the name & address of the individual and/or institution to which equipment is transferred.

· On loan to an individual or department on the UM campus.

· On loan to an individual or institution on or off the UM campus.

· Dismantled and used or sold for parts.

· Dismantled and junked or discarded.
· Transferred to UM Property Disposition. 

It should be emphasized that OSEH RSS has the authority to prohibit the use of x-ray equipment and other radiation-producing devices or can issue cease & desist orders for the continued use of such equipment if an individual or department is found to be in non-compliance with MDLEG regulations or OSEH RSS protocols.

OSEH RSS personnel conduct annual inspections, inventories, and registration of x-ray equipment and other radiation-producing devices at the UM.  In addition, all such equipment is subject to unannounced inspections by MDLEG radiological safety inspectors.

Annual inventories and inspections include verification of the following:

· MDLEG yellow registration tag number.

· Proper postings:  Notice to Employees / MDLEG Registration Certificate / Operating Procedures (analytical & research equipment only).

· Manufacturer & model numbers.

· Building & room number(s) where unit is used or stored.

· Maximum kVp and mA output of each unit.

· Intended use (radiographic, analytical, intraoral, research, etc).

· Status of unit: new/in-storage/sold/transferred/loaned/junked/etc.

· Secured enclosure around x-ray equipment. 

· Safety interlock system integrity and required use.

· Proper shielding (1/16-inch equivalent lead): primary-beam walls and table.

· Proper use of radiation monitoring dosimeters and survey equipment.

· Proper use of protective aprons (0.5 mm equivalent lead), leaded glasses, and thyroid collars (if applicable).
Chapter 13 – ADDITIONAL TOPICS

13.1  Requirements

In order to be in compliance with this chapter of your CHP the following items must be completed.

· Document training of laboratory personnel.

· Report and document lab incidents and injuries.

13.2  Emergency Medical Treatment

If you become ill or are injured at work, the University of Michigan Work~Connections program will refer you to one of the designated treatment facilities listed below. 

MWorks Occupational Health

(Campus Employees)

** Enter through the Emergency Department (free valet parking) **
1500 East Medical Center Drive
Ann Arbor, MI 48109-0019
(734) 998-8788

MON – FRI:  7am – 5pm

After hours: Emergency Dept. – University of Michigan Hospital


UMHS Employee Health Service

(UMHS employees only)
C380 Med Inn Building
Ann Arbor, MI 48109-0838
(734) 764-8020

MON – FRI:  7:30am – 4:30pm (closed 12pm – 1pm)


13.3  Medical Evaluation after Chemical Overexposure

If a chemical overexposure is believed to have occurred, the affected  employee(s) must be provided with medical evaluation.  Environmental monitoring may also be necessary.  This can help to determine whether or not overexposure has occurred, what steps must be taken to reduce the likelihood of injury from such an exposure, and identify measures necessary to prevent any further overexposures.  Be sure any incident/accidents are documented including actions performed.

In the event the employee is suspected of being “acutely” overexposed to a toxic chemical through a spill, splash, inhalation, or other means, they should:

1.
Take whatever immediate first-aid measures are necessary or called for by a Material Safety Data Sheet (MSDS), if readily available.

2.
Report the incident to the supervisor and the CHO as quickly as possible.  Do not delay if immediate medical attention is needed.
3.
Provide the supervisor with information to complete a required Illness or Injury Report Form (either before or after the employee leaves to seek medical attention).  An Illness or Injury Report Form should be completed and given to Work~Connections within 24 hours of the incident.  Forms are available at  http://www.umich.edu/~connect/ .

4.
Report to MWorks (during normal hours) or the University Hospital Emergency Room (if after hours) for medical evaluation by a qualified Occupational Medical Professional.

5.
If the occupational health service determines that medical monitoring is required, (which may involve a blood draw, urine sample, or biopsy), these arrangements will be worked out between the employee and MWorks.

6.
All costs involved with such service will be paid for through the University of Michigan's Department of Risk Management.  The employee will incur no costs for treatment involving an occupational exposure or injury.

7.
MWorks will provide the supervisor of the employee with a report describing their care of the employee and any measures the supervisor is required to follow to prevent further overexposure of the employee.

If an employee is believed to have been chronically overexposed to a toxic chemical, he/she should seek medical attention through the above listed steps.  Environmental monitoring may be necessary.

Employees who sustain injuries while on the job are covered by Worker's Compensation.  They must obtain the appropriate form (Illness or Injury Report Form) from their supervisor, fill it out, have the supervisor sign it, and send the white copy to:

Work~Connections

University of Michigan
Argus I, Suite 2
535 West William Street
Ann Arbor MI 48103-4995
(734) 615-0643

If the Report Form was obtained from the website, make a copy for the Principal Investigator, or provide the blue copy to the Principal Investigator.

13.4  Illness and Injury Reporting

All work-related illnesses and injuries in all departments at the UM must be reported to Work~Connections immediately (within 24 hours).  Work~Connections is an integrated disability services program designed by the University of Michigan to assist and support you when you experience an illness or injury, during the subsequent recovery, and through your successful return to work. Work~Connections services are available to all faculty and non-student staff of the University of Michigan for work-related or non-work-related illness or injury. 

The Work~Connections team cooperates with other programs and services within the University to help you and your supervisor receive needed or related services when you are ill or injured. Offices and services that coordinate with Work~Connections include your home department, Risk Management, Human Resources, the Benefits Office Long-Term Disability Program, MWorks, Employee Health Service, the HR/AA Faculty and Staff Assistance Program (FASAP) and the UMHS Employee Assistance Program, as well as Occupational Safety and Environmental Health (OSEH).

The Work~Connections website, located at http://www.umich.edu/~connect/, is a great resource for all issues related to illness and injury. 

Work~Connections
University of Michigan
Argus I, Suite 2
535 West William Street
Ann Arbor MI 48103-4995
(734) 615-0643 

13.5  Animal Handler Medical Surveillance Program

All faculty, staff, and students who have direct contact with animals; direct contact with non-sanitized animal caging or enclosures; direct contact with non-fixed or non-sterilized animal tissues, fluids, or wastes; and/or who provide service support to animal equipment, devices, or facilities must be enrolled in the Animal Handler Medical Surveillance Program.  The type of animals and associated hazards that will be encountered in the workplace determine what type of health assessment and safety training each employee will receive.

A description of the Animal Handler Medical Surveillance Program is provided on the OSEH website at http://www.oseh.umich.edu//oschms.html. 
Read the information provided for all animal handlers as well as the information specific to the species that your approval code pertains to. Complete the questionnaire and fax it to MWorks for evaluation.

13.6  Safety and Housekeeping Inspections

OSEH recommends that laboratory safety and housekeeping inspections be performed and documented by a supervisor, laboratory manager or other designated person.  Refer to Section 17 of the CHP Notebook for inspection checklists.  Labs may request OSEH to conduct an inspection.  Contact Biological and Laboratory Safety at 763-6973 or contact the OSEH Representative for your building to arrange an inspection for your laboratory.

13.7  Maintenance Inspections/Records

In addition to laboratory safety inspections, periodic maintenance inspections are required.  These inspections should include maintenance of equipment and personal protective equipment.  This section should note who is responsible for the inspection, how often inspections will be conducted and where the records are kept.  Utilize the table in Section 17 of the CHP Notebook. 

13.8  Environmental Monitoring 

Environmental monitoring involves measurements to evaluate levels of airborne contaminants.  In some instances, measurements can be made directly and potential exposures may be known right away.  In other situations, samples of air must be collected in containers or passed through special collection media, with subsequent analysis of the collected samples to be made in a laboratory.

Criteria used to determine whether environmental monitoring might be needed includes:

· Lab personnel are experiencing strong odors associated with hazardous material usage in the laboratory.

· Lab personnel are experiencing any physical symptoms associated with exposure to a particular hazardous material.

· The use of engineering controls is not possible with the use of certain hazardous materials.

If the lab personnel question the possibility of exposure but the specific circumstance does not fall under any of the aforementioned examples, OSEH is available to assist in making this determination for you.

To conduct an environmental monitoring program for a non-radioactive chemical, or composite, please contact OSEH BLS at 763-6973.

To conduct an environmental monitoring program for a radioactive chemical or composite or for an area with an ionizing radiation producing machine, please contact OSEH RSS at 764-4420.

Environmental monitoring for most UM workplace evaluations will be performed at no cost.  In cases of suspected acute exposures, it may be necessary to perform monitoring as quickly as possible in order to have useful, meaningful results.

13.9  Electrical Safety

Electrical hazards and compliance issues are among the most common violations of OSHA standards.  Compliance can be particularly difficult when correction of violations require modification of existing electrical wiring and/or installation of new facilities.  Contact UM Plant Operations to modify or make these corrections.  It may also be necessary to relocate laboratory equipment if proper electrical facilities cannot be provided any other way. 

Because of the inherent hazards of working with electricity, the following procedures are provided to reinforce safe work methods:

· All electrical equipment must be grounded.  Use either a three-pronged plug or double insulation.

· All electrical service cords must be in good condition.

· Remove from service any equipment with frayed cords or exposed wires.

· All electrical repairs must be made by qualified personnel.

· Use a single plug for each electrical connection.

· Do not use multiple plugs for additional connections.

· Permanent wiring should never be replaced by extension cords.

· Do not use multiple outlet or outlet-extenders on any machinery greater than 8 Watts.

· Do not overload circuits.

· Do not handle any electrical connection with wet hands or when standing in or near water.

· Electrical equipment, such as mixers or hot plates, should not be used near flammable solvents unless they are explosion-proof.

· Never bypass any safety device on a piece of electrical equipment.

13.10  OSEH Web Page

Recognized as a national leader in the field for more than 40-years, the University of Michigan's Occupational Safety and Environmental Health (OSEH) Department is a vital link in the enhancement of a healthy and safe University environment where individuals pursue research and education and enjoy the benefits the University has to offer. 

Most of OSEH’s specialized programs, guidelines, and information can be accessed through the OSEH web page located at http://www.oseh.umich.edu/.   OSEH strives to provide excellent customer service through automation and electronic document retrieval services.  On our web site you can register for training, download manuals, request additional information, and find links to other health and safety web sites.

13.11  Reproductive Health at the University of Michigan

WHY REPRODUCTIVE HEALTH?

Worker safety is a priority with the UM. One aspect of your safety involves your reproductive health. Reproductive success relies on a delicate balance between maternal, paternal and fetal systems. Any disruption of the balance can result in a broad range of effects including infertility, poor pregnancy outcomes, childhood cancers or heritable alterations affecting future generations.

Approximately 15% of all couples are infertile and up to 10% of all newborn babies have recognizable birth defects. Even with all the scientific information available, the process of conception and development are still not well understood. Reproductive success is not guaranteed; nonetheless, the UM has a responsibility to aid employees in identifying reproductive hazards in their workplace and controlling them to reduce reproductive health risks.

As an employee, you also play an important role in protecting your own reproductive health. The lifestyle you maintain outside of your work environment can have as great an impact on your reproductive health as your work environment. For example, smoking and over-the-counter medications have been implicated in adverse reproductive outcomes. Becoming proactive in your reproductive health promotes the favorable development of children from conception through pregnancy and birth into early childhood.

THE UM’S ROLE IN YOUR REPRODUCTIVE HEALTH

Being a proactive employee requires knowledge of your work environment. Reproductive hazards are found in a variety of workplace settings. The hazards are often invisible, and many times their effects will not be documented for years. Until the mid-nineteen seventies, reproductive health hazards focused almost exclusively on female exposure to toxic agents or hazardous conditions during pregnancy. Maternal pre-pregnancy exposure and paternal exposure were rarely explored. Even with the amount of information available to workers today, misunderstandings still exist when reproductive health issues arise. Toxic chemicals, hazardous conditions and other environmental factors do not discriminate between male and female workers. Occupational risks that female and male workers are exposed to can affect both the egg and sperm before conception ever takes place; moreover, occupational risks are a reality that men and women try to ignore – often very successfully. A worker's perception of risk can quickly change when he or she becomes directly involved as a consequence of exposure to a hazardous chemical or condition. Risk estimates and statistics that once seemed inconsequential now become very real issues. 

The UM is committed to providing a safe work environment for all of its employees by the implementation of a Reproductive Health Awareness Program. The program expands on the Hazard Communication and Laboratory Safety Standard programs in place, as OSEH provides workplace safety assessments and educational materials promoting both existing wellness and preventive and protective measures. Safety begins with education, and OSEH's role in this process of risk management is:
· To respond to reproductive health concerns of individual employees.

· To evaluate workplace reproductive health hazards.

· To recommend appropriate control measures to reduce or eliminate the hazard.

YOUR REPRODUCTIVE HEALTH: TAKE ACTION

At the UM, you play an important role in safeguarding your reproductive health. The best time to assess your work environment or lifestyle is before you become pregnant; however, life is not always so simple. If you are pregnant and have concerns or questions about your reproductive health, there are some actions that you can take:
· Contact OSEH at 763-6973 to arrange for a reproductive hazard assessment of your workplace. This valuable information is then made available to you and your employer, and your physician is responsible for risk determination.

· Utilize all necessary engineering controls, safety equipment and procedures, and protective clothing while at your workplace.

· Be aware of non-occupational exposures to the unborn child from sources such as alcohol, smoking, medications, nonprescription drugs and household chemicals.

YOUR REPRODUCTIVE HEALTH: KNOW THE HAZARDS
Hazards that affect your general health and your reproductive health are numerous and widespread.  Contact OSEH at 763-6973 and ask to speak with the OSEH Representative for your building.  The Representative will evaluate your work environment and conduct a Reproductive Hazard Evaluation.

13.12  Introduction to Ergonomics

This information is designed to help increase your understanding of ergonomics and how to prevent or alleviate work-related musculoskeletal disorders (MSD) in your workplace.  Musculoskeletal Disorders (MSD) are also known as Repetitive Motion Injuries (RMI), Repetitive Strain Injuries (RSI), and Cumulative Trauma Disorders (CTD).  

WHAT IS ERGONOMICS?

The National Institute for Occupational Safety and Health (NIOSH) defines ergonomics as the science of fitting workplace conditions and job demands to the capabilities of the working population.  In other words, it is the relationship between people, the work they do and their work environment.  It is about adapting the workplace to fit the worker.  Modifications to the work, work tasks, and how people perform their work can help to improve comfort, safety and productivity.

Disorders of the muscles, tendons, ligaments, nerves, joints, cartilage and spinal discs are known as musculoskeletal disorders. You may know these disorders by other names:

· Tendonitis 
(
Carpet Layers’ Knee

· Carpal Tunnel Syndrome 
(
Trigger Finger

· De Quervain’s Tenosynovitis 
(
Epicondylitis (tennis elbow)

· Low Back Pain
(
Herniated Spinal Disc

· Shoulder Strain
(
Stiff Neck

· Thoracic Outlet Syndrome
(
Raynaud’s Syndrome

· Ulnar Neuropathy

These disorders occur when you have overused or strained muscles. You can develop MSD when a major part of the job you perform includes reaching, bending, lifting heavy objects, using excessive force, working in awkward postures over long periods of time, working with tools that don’t fit you, performing repetitive motions or when a body part presses against a hard or sharp surface.

The good news is that MSD are preventable and reversible in the early stages! All you need is an understanding of MSD, how to prevent them and a commitment to making changes. Being receptive to making changes is critical and lays the groundwork for correcting unsafe conditions and work behaviors. Correcting workstation layouts, work habits, job design and taking good care of your body will reduce the risk of injury while increasing your comfort and productivity. See a physician if you experience discomfort.

Workplace MSD are caused by frequent and prolonged exposure to the following risk factors:

Repetition:  
Doing the same motions over and over again places stress on the muscles and tendons. The severity of risk depends on how often the action is repeated, the speed of the movement, the number of muscles involved and the force required.

Forceful Exertions: 
Force is the amount of physical effort required to perform a task, such as heavy lifting or maintaining control of equipment or tools. The amount of force depends on the type of grip, the weight of an object, body postures, the types of activity and the duration of the task.

Awkward Postures:   
Posture is the position your body assumes for a specific purpose. Awkward postures include repeated or prolonged reaching, twisting, bending, Kneeling, squatting, working overhead with your hands or arms, or holding fixed positions.
Contact Stress:  
Pressing the body against a hard or sharp surface or edge can result in placing too much pressure on nerves, tendons and blood vessels.  For example, using your hand as a hammer can increase your risk of MSD. 

Vibration:  
Operating vibrating tools such as sanders, grinders, chippers, routers, drills and saws can lead to nerve damage. Special padding or anti-vibration gloves can help. If possible reduce the amount of time you spend working with vibration tools.

Heavy Lifting 
Unassisted, frequent or heavy lifting and carrying items.
and Carrying: 
                      

Psychological Stress:   
Pressure on the body and mind resulting from deadlines, rush jobs, high production expectations, and strict accuracy requirements. 

Lack of Recovery 
Job tasks performed repetitively with little variation and without a break.

Time:
Recovery time is needed to rest, rejuvenate and relieve muscle strain.

MSD may cause diminished strength for gripping, limited range of motion, loss of muscle function, and difficulty or an inability to do everyday tasks. Common symptoms include:
· Pain in the neck, shoulders, elbows, forearms, wrists, fingers, back, knees
· Fingers or toes turning white
· Painful joints
· Pain, tingling or numbness in the hands or feet
· Shooting or stabbing pains in the arms or legs
· Stiffness
· Swelling or inflammation
· Burning sensation
WHAT YOU CAN DO TO REDUCE YOUR RISK POTENTIAL

· Change Postures Frequently:  Muscle strain and tension can build up when you remain in the same position for long periods of time. Take mini-breaks to help relax muscles. A break from your work to rest, stretch or move around for two or three minutes every 30-minutes can make a big difference in reducing fatigue, stiffness and discomfort.

Find another position to work in such as changing your chair height or seat angle, standing rather than sitting, or repositioning your armrests. It doesn’t really matter as long as you change positions throughout the day! This not only allows muscles to recover, but keeps blood circulating and provides oxygen to muscle tissues.
· Organize Your Workstation: Keep those items that you use frequently within easy reach to avoid stressful postures. How you organize your workstation supplies, tools and equipment determines how you use your body. For example, when you have to reach overhead for a manual or across the desk for the phone or the mouse, or when you are too far away from the monitor to see clearly, the action of leaning forward, reaching, bending the wrists or neck and squinting to see your work can contribute to physical strain if you do it repeatedly throughout the day.
· Alternate Job Tasks: When you perform the same tasks over and over, it places increasing strain on the muscles and tendons that are doing the work. To reduce the risk of strain that may result from repetitive work, it is important to alternate the tasks that you do. This will allow certain muscle groups to rest while other muscle groups are working. For example, if you spend a lot of time typing on the keyboard, break up this repetitive pattern by making necessary phone calls, copying documents or delivering a package.
· Avoid Eyestrain: Eyestrain is a common problem in the workplace. If you perform visually demanding tasks such as using a microscope or a computer, your eyes may become dry, irritated or strained. If you experience eyestrain, see your eye care specialist. A new optical prescription or special computer glasses may be helpful in reducing eyestrain. For computer work, the position, distance and height of the monitor are important.

Glare on the screen and light that is too bright or too dim can contribute to eyestrain. Resting your eyes throughout the day and practicing eye exercises can make a difference. One helpful exercise is to look far up to the right corner of the eye, look down to the left, look up to the left corner, then down to the right. This will work most muscles of the eye. Change focal distance by looking away from close-up work to as far away as you can see (e.g. across the parking lot, down the hallway, out the window).  And blink often to keep the eyes lubricated.
· Protect Your Back!: Lifting incorrectly can put you at risk for back injury. Be alert when you need to lift something. Plan how you will lift before you begin. Keep your body properly aligned when lifting and moving heavy or bulky objects. Bring the object close to you. Pick up the object by bending your knees and keeping your back in its natural “S” curve, then lift and carry it. If you have to move the object a long distance, use wheels, a cart, a hand truck or request help from another person.
· Avoid Bending and Twisting:  Bending and twisting can cause back strain, too. Avoid bending forward to reach for an object. Even if the object weighs very little, bending forward places a lot of strain on your back. Bending and twisting to reach for something, such as files, the phone, a manual, or objects you need to work with to complete a task, can be dangerous. Move closer to the object and turn your whole body rather than twist.

HELP WITH ERGONOMICS
Refer to the OSEH web page for additional ergonomic information at http://www.oseh.umich.edu/.  If you have attempted to make corrections to your work area and are still uncertain or have questions, contact OSEH at 647-1143 for assistance.

chapter 14 – CONCLUSION

This Chemical Hygiene Plan is intended to serve laboratories in several ways.  It provides some useful guidelines and information with direct bearing on safety and compliance.  It serves as a basic model for a CHP, which each individual laboratory group can use directly or modify as it desires.   It strives to emphasize the importance of safety and compliance and states that both of these are ultimately the responsibility of individual research directors.

The CHP incorporates three (3) parts which together constitute the policies, procedures, and documentation for safety management:

1. the Chemical Hygiene Plan,

2. the CHP Notebook, and

3. the CHP Reference File.

It is expected that there will be revisions, additions, and other improvements in later versions of this CHP.  Existing regulations can change and new ones can be established.  It is hoped that the CHP, as it continues to develop, will be the basis for an effective and compliant safety program.

chapter 15 – CHP NOTEBOOK
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Section 1 – Safety Program Key Personnel
In addition to the following personnel, please include your department's safety program key personnel.

Name




Position




Phone
Jonm Lillemoen


UM OSEH




734-936-2130
Lisa  Stowe 



UM OSEH




734-647-5334

Keith McIntyre


UM ~MSE Dept



734-763-7893












586-531-5513

Section 2 – Laboratory Room Assignments

This Chemical Hygiene Notebook pertains to the laboratories and the research facilities of:
VanVlack Undergraduate Labortorys of Materials Science and Engineering

List all rooms related to the above mentioned lab/research facility.  Include all rooms such as temperature controlled, storage closets, and animal facilities.  Indicate the faculty who currently direct the indicated rooms.

2219 HH Dow

2224 HH Dow

2231 HH Dow

MSE Tech Staff 

Keith McIntyre
734-763-7893
2231a HH Dow





Justin Scalon 
734-936-9631
2224c HH Dow





Ying Qi

734-764-3303
2219a HH Dow
MSE IT Staff

Kevin Worth
734-936-0173
2224a HH Dow




Chris Cristian
734-764-3357
2224b HH Dow
Section 3 – Laboratory-Specific Information

Each research group should develop its own listings of rooms and personnel. There is no required format; although the following can be used as a guide.

Name of Principal Investigator: 
Keith McIntyre

[image: image7.png]



Name of Lab Chemical Hygiene Officer: 
Keith McIntyre
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Lab Phone Number(s): 

734-763-7893

Names and titles of other lab employees and users:
- Undergraduate Students enrolled in lab classes - MSE 360-365, independent projects – MSE 490

- Additional undergraduate classes

- Graduate students enrolled in MSE Graduate Degree Programs

Section 4 – Emergency Phone Numbers and Procedures

Each laboratory group should develop plans and procedures for dealing with emergency situations.  As a minimum, this should include phone numbers and evacuation plans.  Also refer to the “Emergencies” section of the CHP for additional information.

MSE Tech Staff 

Keith McIntyre
734-763-7893
2231a HH Dow





Justin Scalon 
734-936-9631
2224b HH Dow





Ying Qi

734-764-3303
2219a HH Dow
MSE IT Staff

Kevin Worth
734-936-0173
2224a HH Dow




Chris Cristian
734-764-3357
2224c HH Dow
Section 5 – Chemical Hazard Assessment (List)

Each laboratory is responsible for taking and maintaining its own chemical list. A copy of the current inventory is to be placed in this section.

A Chemical List should have a clear title and heading, which includes the following information:

· Room number and building name

· Department

· Name of person taking inventory

· Date of inventory

There is no specific required format for the information provided in the Chemical List.  Principal Investigators should also consider their own needs for chemical management.  The inventory should strive to identify the following:

· Chemical name

· Location

· Basic hazard information or classification

· Approximate quantity

· If chemical is reordered

· If quantity changes significantly 
OSEH recommends the following column headings:

Quantity       Chemical Name       Hazard Class       Location       Date Received       Date Removed
The Hazard Classifications (possibly more then one per chemical) can be identified with notations such as the following notations (suggested by OSEH):



A
Compressed Gas


G
Corrosive



B
Severe Poison



H
Radioactive



C
Moderate Poison


I
Biohazard



D
Water Reactive


J
Carcinogenic



E
Oxidizer



K
Non-Hazardous



F
Flammable



L
“Other” notations

It is the responsibility of the Principal Investigator to determine if chemicals in use or in storage produce a potential hazard that must be identified on the Chemical List.

Section 5 – Chemical Hazard Assessment (List)

MSE Chemical Inventory Located At:
http://www.oseh.umich.edu/research/chem-inventory.shtml

Section 6 – Material Safety Data Sheets (MSDS)
This section should include the location of MSDS for any special materials or particularly hazardous chemicals used in this laboratory.  Each lab is responsible for obtaining and maintaining copies of relevant MSDS.  Most MSDS can be quickly found through links on the OSEH website: http://www.oseh.umich.edu/.  OSEH can assist in obtaining MSDS that are difficult to find.  If there are a large number of MSDS, then it may be appropriate to place them in a separate MSDS Notebook, to be kept in a specified location (noted below).

MSE MSDS Sheets Are Located At:
http://www.http://www.oseh.umich.edu/research/chem-inventory.shtml

Section 7 – Laboratory-Specific Standard Operating Procedures (SOP)

Each laboratory working with hazardous chemicals should include their own specific Standard Operating Procedures (SOP) here. This section can include laboratory-specific procedures for the following subjects, as they apply for each laboratory. 

· Working with carcinogens or reproductive toxins

· Chemical procurement, distribution, and storage
· Housekeeping, maintenance, and inspections
· Protective apparel and equipment
· Dealing with hazardous procedures, substances, and/or equipment
· Working with radioisotopes
· Working with biologically hazardous materials
· Operations requiring special prior approval
· Any additional special equipment, experimental procedures, or unique hazards
A General SOP Template a Laser SOP Template and a Compressed Gas SOP are available for your use.  For additional help, refer to the SOP Examples that follow this section.
General SOPs for work in the VVUL Laboratories; for specific SOPs please see;

http://www.mse.engin.umich.edu/internal/procedures
  
January 2013


When working with any chemicals:

1. Obtain material safety data sheet (MSDS)

2. Check for personal protective equipment (PPE)

a. Wear appropriate safety glasses and gloves

b. OSEH’s site for glove compatability: http://www.oseh.umich.edu/glovecompatibility.html

3. Check for hazards requiring engineering protection

a. OSEH’s fume hood guidelines:
www.oseh.umich.edu/pdf/guideline/guidfum.pdf

4. See MSE technical staff if working in VVUL, notifying them of requirements

5. If in lab class see sop in lab writeup; otherwise in your lab group’s CHP

Laboratory Standard Operating Procedure

(for the use of hazardous materials or equipment)

SOP for handling small quantities of isopropanol and/ ethanol

(27 August 2010)
1. Use provided squirt bottles with appropriate label

2. Apply directly to surface of your sample 

i) Mounted metallagraphic samples

ii) XRD slides and sample holders

iii) Tweezers, etc.

3. Also can be applied onto kimwipe and then onto sample

i) Make sure kimwipe is dry before discarding in trash

ii) Please note, methanol and acetone need to collected as hazardous waste
Additional department SOP’s can be found here:
http://www.mse.engin.umich.edu/internal/procedures
**If a user is handling hazerdous materials in the VVUL they must provide you an SOP for the hazerdous materials (this includes powders for XRD)

Section 8 – Employee Training (General Lab Safety, PPE, Lab-Specific)

Records of training sessions attended by each person using the laboratory (including the Principal Investigator) should be kept in this section.  Records should include the laboratory user’s name, the type of training, e.g., Lab Safety Lecture, Lab-Specific Training, etc., who conducted the training (OSEH, Principal Investigator, etc.), and the date of the session.  Records of training or training certificates provided by OSEH may also be added to this section.  Two different forms are provided to document lab specific training.  Both forms are useful and may be used as needed.
A training checklist is also included to cover lab safety basics as well as specific training.  This checklist can be used as a guide to topics that should be covered or as an actual training document that is completed for each employee.  If used as a training record it should be signed and dated.

CHEMICAL HYGIENE TRAINING FORM

	Name / UM ID No.
	
	Type of Training
	
	Conducted By
	
	Date


http://www.mse.engin.umich.edu/internal/equipment 

University of Michigan

Certification of Personal Protective Equipment Training 

I,   
Keith McIntyre



, certify that the following affected employees 

(print full name) 

have received and understood personal protective equipment (PPE) training, which included the following: when PPE is necessary; what PPE is necessary; how to properly don, doff, adjust, and wear PPE; the limitations of the PPE; and the proper care, maintenance, useful life and disposal of the PPE. Each of the affected employees has demonstrated an understanding of the above and an ability to use the PPE properly. This training is in compliance with 29 CFR 1910.132 (f) and MIOSHA Part 33, Rule 408.13300.

Please see;

File Maker Pro File located on ChemE server

Che-server.engin.umich.edu

MSE Training List

Note to signer: maintain this certification with your permanent records.

http://www.oseh.umich.edu/ppeappb.pdf
EMPLOYEE SPECIFIC CHEMICAL HYGIENE TRAINING FORM

Name   
Department   




Campus Location   
Campus Phone   






Employee Classification   
Supervisor    








OSHA's Laboratory Standard (29 CFR 1910.1450) and MIOSHA Part 431, Rule 325.70100, requires that each laboratory employee be made aware of the location and content of the laboratory's Chemical Hygiene Plan.  By your signature below, you acknowledge that you have read and understood the contents of this plan and know its location within the laboratory.



Employee Signature





Date

The Laboratory Safety Standard further requires that the employee’s supervisor provide training, which covers the specific topics described in the “Information and Training” section of the Chemical Hygiene Plan.  This training must be provided at the time of the employee's initial assignment, on a refresher basis at least annually and upon updating procedures.  Document specific employee training below:
Please see;

MSE.engin.umich.edu/internal/equipment

Training Checklist

This checklist may be used to assist employers with the laboratory-specific training requirements outlined in the Laboratory Safety Standard.

 FORMCHECKBOX 

Introduction to laboratory-specific Chemical Hygiene Plan (CHP): 

Location and contents

 FORMCHECKBOX 

Review Chemical Inventory.
 FORMCHECKBOX 

Review Location of MSDS.
 FORMCHECKBOX 

Review emergency information:  Spills, Personal Injury, Fire, and Power Failure.

 FORMCHECKBOX 

Fire extinguisher

 FORMCHECKBOX 

First aid supplies

 FORMCHECKBOX 

Evacuation plans

 FORMCHECKBOX 

Basic Safety Rules


MSE 360/365 training

 FORMCHECKBOX 

Note rules with special importance for your laboratory. 

 FORMCHECKBOX 

Identify specific areas for food consumption.

 FORMCHECKBOX 

Review procedures for working after hours. NA
 FORMCHECKBOX 

Review the Chemical Inventory for your laboratory.
 FORMCHECKBOX 

Review the UM (OSEH) Waste Handling Procedures. 
 FORMCHECKBOX 

Labeling

 FORMCHECKBOX 

Packaging

 FORMCHECKBOX 

Pick-ups

 FORMCHECKBOX 

Review procedures for chemical procurement, distribution, and storage.
 FORMCHECKBOX 

Review Standard Operation Procedures for use of hazardous materials
 FORMCHECKBOX 

Storage (acid cabinet, flammable liquid storage cabinet, flammable liquid storage refrigerator, etc.)

 FORMCHECKBOX 

Personal Protective Equipment (PPE)

 FORMCHECKBOX 

Location where certain procedure(s) may be performed, e.g., mechanical ventilation required)

 FORMCHECKBOX 

Waste Disposal  (aqueous, solid, biohazardous, and radioactive)

 FORMCHECKBOX 

Review procedures for use of compressed gas cylinders
 FORMCHECKBOX 

Protective Apparel and Equipment
 FORMCHECKBOX 

Discuss when safety glasses, goggles, or face shields are required.

 FORMCHECKBOX 

Discuss any need for other protective equipment.
 FORMCHECKBOX 

Discuss selection of gloves.

 FORMCHECKBOX 

Housekeeping, Maintenance, and Inspections
 FORMCHECKBOX 

Discuss materials stored or frequently present on the floor. 

 FORMCHECKBOX 

Discuss maintenance items for scientific equipment. 

 FORMCHECKBOX 

Discuss formal and internal inspection programs. 

 FORMCHECKBOX 

Environmental Monitoring
 FORMCHECKBOX 

Discuss PEL and TLV for chemicals in use and how to reduce employee exposure.

 FORMCHECKBOX 

Discuss building ventilation. 

 FORMCHECKBOX 

Discuss use of fume hoods, biological safety cabinets or other mechanical ventilation systems.

 FORMCHECKBOX 

Review SOP for working with biologically hazardous materials
 FORMCHECKBOX 

Review Exposure Control Plan if working with human blood or other potentially infectious materials.
 FORMCHECKBOX 

Discuss Biosafety Manual if working with recombinant DNA or infectious agents.

 FORMCHECKBOX 

Review Hepatitis B Vaccination Program.

 FORMCHECKBOX 

Review PPE, Housekeeping and Waste Disposal Procedures.

 FORMCHECKBOX 

Working with Radioisotopes
 FORMCHECKBOX 

Review Radiological Safety Practices.
 FORMCHECKBOX 

Review Dosimetry Program.
 FORMCHECKBOX 

Medical Program
 FORMCHECKBOX 

Review criteria for medical surveillance, as found on OSEH’s website.
 FORMCHECKBOX 

Training Program
 FORMCHECKBOX 

Discuss Departmental-Specific (if available) and OSEH training sessions.
 FORMCHECKBOX 

Additional Safety Session Topics
 FORMCHECKBOX 

Review recent incidents/accidents/injuries and how to prevent reoccurrence. 

 FORMCHECKBOX 

Review new equipment at least annually. 

 FORMCHECKBOX 

Review new procedures at least annually

 FORMCHECKBOX 

Review results of recent inspections and how to correct problem areas. 

Section 9 – Inspection and Exposure Monitoring Records

This section should contain information on laboratory inspections and exposure monitoring (including the date and recommendations).  Inspections may be conducted by individual research groups, OSEH, MIOSHA, NRC, and possibly other organizations.  This section should also contain records associated with corrective actions.  Please refer to one of the following for your laboratory:  Laboratory Safety Checklist, Machine Shop Safety Inspection, or the Laser Safety Inventory & Inspection Sheet.  
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Section 10 – Housekeeping and Maintenance Inspections
Periodic housekeeping and maintenance self-inspections are recommended.  The inspections should include equipment, structural integrity, and personal protective equipment.  This section should note who is responsible for this inspection, how often inspections will be conducted and where the records are kept.  The table below can be utilized for maintenance inspections.  If inspections are conducted using  OSEH’s Laboratory Safety Checklist, this will satisfy the housekeeping requirement because housekeeping is one of the items on this checklist.
Please see http://www.mse.engin.umich.edu/internal/equipment for the inspection records

	Semi-annual Laboratory Safety Checklist
	Building:HH Dow
	Rooms: 2224

	Lab Manager:
	Date:
	

	Inspector:
	
	

	
	Yes / No / NA
	Comments

	Written Materials:
	
	

	Door signs posted with contact personnel: 
	
	

	Emergency numbers posted by telephone: 
	
	

	Chemical hygiene plan with SOPs present: 
	
	

	Personnel aware of CHP & ECP Training: 
	
	

	Chemical inventory for all chemicals: 
	
	

	Personal protective equipment present and used: 
	
	

	Laboratory coats: 
	
	

	Gloves (Disposable & Chemical): 
	
	

	Safety glasses/goggles/face shield: 
	
	

	Other (apron, respirator, ear plugs, etc): 
	
	

	Safety equipment present and in working condition: 
	
	

	Emergency shower & inspection date current:
	
	

	Emergency eye-wash & inspection date current:
	
	

	Drench hose: 
	
	

	Fire extinguisher & inspection date current: 
	
	

	Fumehood & inspection date current: 
	
	

	Biological safety cabinet & inspection date current:
	
	

	Spill kits readily available: 
	
	

	Chemical Storage: 
	
	

	All containers of chemicals are labeled: 
	
	

	Gas cylinders are secured and capped: 
	
	

	Chemicals are stored on shelves/in cabinets: 
	
	

	Chemicals are stored by class: 
	
	

	Large containers are on low shelves: 
	
	

	Electrical Hazards: 
	
	

	Extension cords are prohibited: 
	
	

	Outlet extenders are prohibited: 
	
	

	Electrical cords are in good condition: 
	
	

	Surge suppressors/multi-outlets used properly:
	
	

	General Safety:
	
	

	Aisles are kept clear: 
	
	

	Work area is neat: 
	
	

	Eating/drinking/smoking prohibited in lab: 
	
	

	Waste Handling: 
	
	

	Chemical waste managed properly: 
	
	

	Biological waste managed properly: 
	
	

	Radiological waste managed properly: 
	
	

	Glassware/plastics/sharps managed properly:
	
	


	Semi-annual Laboratory Safety Checklist
	Building: HH Dow
	Rooms: 2231

	Lab Manager:
	Date:
	

	Inspector:
	
	

	
	Yes / No / NA
	Comments

	Written Materials:
	
	

	Door signs posted with contact personnel: 
	
	

	Emergency numbers posted by telephone: 
	
	

	Chemical hygiene plan with SOPs present: 
	
	

	Personnel aware of CHP & ECP Training: 
	
	

	Chemical inventory for all chemicals: 
	
	

	Personal protective equipment present and used: 
	
	

	Laboratory coats: 
	
	

	Gloves (Disposable & Chemical): 
	
	

	Safety glasses/goggles/face shield: 
	
	

	Other (apron, respirator, ear plugs, etc): 
	
	

	Safety equipment present and in working condition: 
	
	

	Emergency shower & inspection date current:
	
	

	Emergency eye-wash & inspection date current:
	
	

	Drench hose: 
	
	

	Fire extinguisher & inspection date current: 
	
	

	Fumehood & inspection date current: 
	
	

	Biological safety cabinet & inspection date current:
	
	

	Spill kits readily available: 
	
	

	Chemical Storage: 
	
	

	All containers of chemicals are labeled: 
	
	

	Gas cylinders are secured and capped: 
	
	

	Chemicals are stored on shelves/in cabinets: 
	
	

	Chemicals are stored by class: 
	
	

	Large containers are on low shelves: 
	
	

	Electrical Hazards: 
	
	

	Extension cords are prohibited: 
	
	

	Outlet extenders are prohibited: 
	
	

	Electrical cords are in good condition: 
	
	

	Surge suppressors/multi-outlets used properly:
	
	

	General Safety:
	
	

	Aisles are kept clear: 
	
	

	Work area is neat: 
	
	

	Eating/drinking/smoking prohibited in lab: 
	
	

	Waste Handling: 
	
	

	Chemical waste managed properly: 
	
	

	Biological waste managed properly: 
	
	

	Radiological waste managed properly: 
	
	

	Glassware/plastics/sharps managed properly:
	
	


	Semi-annual Laboratory Safety Checklist
	Building:HH Dow
	Rooms:2219

	Lab Manager:
	Date:
	

	Inspector:
	
	

	
	Yes / No / NA
	Comments

	Written Materials:
	
	

	Door signs posted with contact personnel: 
	
	

	Emergency numbers posted by telephone: 
	
	

	Chemical hygiene plan with SOPs present: 
	
	

	Personnel aware of CHP & ECP Training: 
	
	

	Chemical inventory for all chemicals: 
	
	

	Personal protective equipment present and used: 
	
	

	Laboratory coats: 
	
	

	Gloves (Disposable & Chemical): 
	
	

	Safety glasses/goggles/face shield: 
	
	

	Other (apron, respirator, ear plugs, etc): 
	
	

	Safety equipment present and in working condition: 
	
	

	Emergency shower & inspection date current:
	
	

	Emergency eye-wash & inspection date current:
	
	

	Drench hose: 
	
	

	Fire extinguisher & inspection date current: 
	
	

	Fumehood & inspection date current: 
	
	

	Biological safety cabinet & inspection date current:
	
	

	Spill kits readily available: 
	
	

	Chemical Storage: 
	
	

	All containers of chemicals are labeled: 
	
	

	Gas cylinders are secured and capped: 
	
	

	Chemicals are stored on shelves/in cabinets: 
	
	

	Chemicals are stored by class: 
	
	

	Large containers are on low shelves: 
	
	

	Electrical Hazards: 
	
	

	Extension cords are prohibited: 
	
	

	Outlet extenders are prohibited: 
	
	

	Electrical cords are in good condition: 
	
	

	Surge suppressors/multi-outlets used properly:
	
	

	General Safety:
	
	

	Aisles are kept clear: 
	
	

	Work area is neat: 
	
	

	Eating/drinking/smoking prohibited in lab: 
	
	

	Waste Handling: 
	
	

	Chemical waste managed properly: 
	
	

	Biological waste managed properly: 
	
	

	Radiological waste managed properly: 
	
	

	Glassware/plastics/sharps managed properly:
	
	


Section 11 – Incidents, Injuries, and Corrective Actions

Include in this section a description of laboratory incidents and corrective actions taken to prevent them in the future.  It is always important to take a careful look for all underlying and precipitating causes.  Copies of any MIOSHA, OSEH, or other incident-related forms should be maintained here.  
Please note:  An Injury or Illness Report Form must be completed for all workplace injuries and illnesses.  
This form along with an MWorks referral form can be found at the Work Connections website: http://www.umich.edu/~connect/forms.htm.  This section should contain records pertaining to chemical spills and medical assistance.  College of Engineering employees must also complete a Safety Investigation Report Form: http://www.engin.umich.edu/safety/emerg/invest.html.

Please See;

http://www.engin.umich.edu/safety/emerg/invest.html.

Section 12 – Disposal of Waste Materials
Maintain copies of all waste disposal records.  There may need to be several types of documents, depending upon the type of waste, the method of disposal, and various regulatory requirements.

Person(s) responsible for waste manifesting in this lab:
Keith McIntyre
	Justin Scanlon

	Ying Qi

	

	


List here any building or lab specific procedures that are not covered in your SOP.

	

	

	

	

	

	

	

	

	

	

	

	

	


For waste pick-ups call OSEH HazMat at 763-4568.
(Allow 7 – 10 days for pick-up.)
Section 13 – Radiological Hazards
Various types of records are required for regulatory compliance in all laboratories using radioactive materials.  Copies of these forms and other documents should be maintained in this section.  If maintained in the Radiation Safety Manual, include location of this manual.

If applicable please complete

	2219 Machine generated XRAYS. Please see; MSE.ENGIN.EDU/INTERNAL/EQUIPMENT

	2224 Machine generated XRAYS. Please see; MSE.ENGIN.EDU/INTERNAL/EQUIPMENT

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Section 14 – Biological Hazards

Biological hazards are subject to additional regulatory requirements, including recordkeeping.  Various types of records, such as a list of potentially exposed personnel, any procedures involving biohazardous materials or waste, and other documents should be maintained in this section, or referenced otherwise, e.g., “see Biosafety Manual.” If laboratory procedures involve the use of human derived products covered under the Bloodborne Pathogen Standard, please reference the Exposure Control Plan here.  If your laboratory does not have an Exposure Control Plan, OSEH has a template available on-line.

If applicable please complete

N/A

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Section 15 – Laboratory Animals

Copies of procedures for handling laboratory animals, and other documentation pertaining to human and animal safety and regulatory compliance, should be maintained in this section.

If applicable please complete

N/A

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Section 16 – Safety Program Correspondence

Copies of correspondence to Principal Investigators from OSEH, safety-related memos within laboratory groups, requests for safety information, and other correspondence that may be important to safety management should be maintained in this section.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Section 17 – Lab and Building-Specific Evacuation Information

For emergency information


dial 9-1-1 (from a campus phone)
Building Manager/Emergency

Coordinator




Keith H McIntyre
Floor Marshal(s) for this area:

Keith McIntyre, Ying Qi, Justin Scanlon







Kevin Worth, Chris Christian
Designated assembly areas:


Ist floor hallway of HH Dow
Example Emergency Egress Map
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Section 18 – Personal Protective Equipment (PPE) Assessment

Job Title:
 
Date:



Department:
 
Supervisor:

Location:

Analysis By: 



Employee Name(s):
 
Signature:

	Tasks
	Potential Hazard
	PPE Recommended

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Appendix D Information for Voluntary Users of Respirators 
This appendix is provided for those individuals who are wearing respiratory protection, but are not required to do so under the MIOSHA standards. Respirators are an effective method of protection against designated hazards when properly selected and worn. Respirators can be used, even when exposures are below exposure limits, to provide an additional level of comfort and protection to workers. However, if a respirator is used improperly or not kept clean, the respirator itself can become a hazard to the worker. The following precautions need to be taken to be sure that the respirator itself does not present a hazard: 

1. Read and heed all instructions provided by the manufacturer on use, maintenance, cleaning, and care, and warnings regarding the respirators limitations; 

2. Make sure that the respirator in use is adequately protecting against the contaminant of concern. All respirators and cartridges/filters issued through OSEH are certified by NIOSH and are designed to protect against specific contaminants. Obtain all respiratory protection through OSEH to ensure that the proper equipment is used; 

3. Do not wear your respirator into atmospheres containing contaminants for which your respirator is not designed to protect against. For example, a respirator designed to filter dust particles will not protect against gases, vapors, or very small solid particles of fumes or smoke. If the contaminant of concern differs from that which you were originally evaluated for, call OSEH to re-evaluate your protection; and 

4. Keep track of your respirator so that you do not mistakenly use someone else’s respirator. 

Job Title 
Laboratory Worker
Date 

11-20-96

Department 
All
Supervisor 


Location 
Research Buildings
Analysis by 


Employee Name(s) 
All
Signature 


	Tasks
	Potential Hazard
	PPE Recommended

	Working with small volumes of corrosive liquids < 1 liter
	Skin and eye damage
	Safety glasses, goggles (if splash hazard), Light chemical resistant gloves, Lab coat, closed shoe

	Working with large volumes of corrosive liquids > 1 liter, acutely toxic corrosives or work which may create a splash hazard
	Large surface area skin and eye damage, poisoning, or

great potential for eye and skin damage.
	Safety goggles & face shield

Appropriate heavy resistant gloves

Above clothes and chemical resistant apron

	Working with small volumes of organic solvents < 1 liter
	Skin and eye damage

Slight poisoning potential through skin absorption
	Safety glasses, goggles  (if splash hazard), Light chemical resistant gloves, Lab coat, closed shoe

	Working with large volumes of organic solvents > 1 liter, very dangerous organic solvents or work which may create a splash hazard
	Major skin and eye damage, poisoning through skin absorption
	Safety goggles & face shield

Appropriate heavy resistant gloves

Above clothes and chemical resistant apron


NOTE:
Please reference the specific glove manufacturer’s selection chart for proper selection of all


gloves based on the specific hazard. 

Job Title 
Laboratory Worker
Date 

11-20-96

Department 
All
Supervisor 


Location 
Research Buildings
Analysis by 


Employee Name(s) 
All
Signature

	Tasks
	Potential Hazard
	PPE Recommended

	Working with small volumes of human blood, body fluids or other Bloodborne Pathogens (BBP)
	Potentially infectious disease (BBP) Potential spread of infectious disease
	Safety glasses, latex gloves

Lab coat, closed shoe

	Working with large volumes of human blood, body fluids or other Bloodborne Pathogens (BBP) and/or splash hazards
	Increased potential of becoming infected with infectious disease (BBP)

Increased potential spread of infectious disease
	Safety goggles & face shield

Latex gloves

Lab coat, closed shoe
coveralls and foot covers may be necessary

	Working with hazardous powders
	Potential skin and eye damage, Potential for poisoning through skin absorption
	Safety glasses

Goggles for large quantities

Chemical resistant gloves

Lab coat, closed shoe

	Working with acutely toxic hazardous powders
	Great potential skin and eye damage
Great potential for poisoning through skin absorption
	Safety goggles

Appropriate heavy resistant gloves

Lab coat, closed shoe
Coveralls and booties if necessary

	Working with radioactive materials
	Potential cell damage.

Potential spread of radioactive materials
	Safety glasses, goggles splash hazard

Latex gloves

Lab coat, closed shoe

	Working with radioactive chemicals (corrosives, solvents, powders, etc.)
	See appropriate chemical section above
Potential cell damage.

Potential spread of radioactive materials
	Safety glasses, goggles splash hazard

Chemical resistant gloves

Lab coat, closed shoe
Use PPE for applicable tasks above

	Working with radioactive human blood, body fluids or other BBPs
	Potential cell damage
Potential spread of radioactive materials

Potential BBP exposure
	Safety glasses, goggles splash hazard

Latex gloves

Lab coat, closed shoe


NOTE:
Please reference the specific glove manufacturer’s selection chart for proper selection of all gloves based on the specific hazard. 

Job Title 
Laboratory Worker
Date 

11-20-96

Department 
All
Supervisor 


Location 
Research Buildings
Analysis by 


Employee Name(s) 
All
Signature

	Tasks
	Potential Hazard
	PPE Recommended

	Working with cryogenic liquids
	Major skin, tissue and eye damage
	Safety glasses or goggles for large volumes or splash hazards 

Heavy insulated gloves

Lab coat, closed shoe

	Working with very cold materials and equipment (freezers, dry ice)
	Skin damage
	Safety glasses

Insulated gloves

Lab coat, closed shoe

	Working in cold environments (walk-in cold rooms or freezers)
	Frostbite (skin damage)
Hypothermia
	Safety glasses

Insulated gloves and warm clothing

Lab coat, closed shoe

	Working with hot liquids, equipment and/or open flames (autoclave, Bunsen burner, waterbath, oil bath)
	Skin damage

Eye damage
	Safety glasses or goggles for large volumes or splash hazards 

Insulated gloves

Lab coat, closed shoe

	Working with large volumes of hot, cold, or cryogenic liquids
	Major skin and eye damage

Frozen or burned body tissues
	Safety glasses or goggles and face shield 

Heavy insulated gloves

Above clothes and apron or coveralls

	Working with Ultraviolet Radiation
	Conjunctivitis

Corneal eye damage

Erythema
	UV face shield and goggles

Lab coat, closed shoe

	Working with LASER radiation
	Retinal eye damage

Skin damage
	Appropriate shaded goggles with optical density based on individual beam parameters
Lab coat, closed shoe
No jewelry/reflective items allowed


NOTE:
Please reference the specific glove manufacturer’s selection chart for proper selection of all


gloves based on the specific hazard.
Job Title 
Laboratory Worker
Date 

11-20-96

Department 
All
Supervisor 


Location 
Research Buildings
Analysis by 


Employee Name(s) 
All
Signature

	Tasks
	Potential Hazard
	PPE Recommended

	Working with Infrared (IR) emitting equipment (glass blowing)
	Cataracts and flash burns to cornea
	Appropriate shaded goggles

Lab coat, closed shoe

	Arc/TIG welding 
	Conjunctivitis

Corneal damage

Erythema
	Appropriate shaded goggles and face shield

Work gloves

	Instrument or equipment repair/service
	Eye damage from foreign objects
	Safety glasses

No loose clothing or jewelry

	Metalworking/Woodworking shop
	Eye damage from foreign objects
	Safety glasses

No loose clothing or jewelry

	Glassware washing
	Skin lacerations
	Heavy rubber gloves

Lab coat, closed shoe

	Working in industrial lab with potential injury from falling equipment or tools, e.g., Earthquake lab, Structural Engineering lab, etc.
	Head injury, foot injury
	Hard-hat

Steel toe boots 

	Spill clean-up
	See potential hazards for applicable task section
	See applicable individual task section

	Changing cryostat knife blade
	Skin lacerations, Infection by BBP
	Steel mesh glove


NOTE:
Please reference the specific glove manufacturer’s selection chart for proper selection of all


gloves based on the specific hazard.
Section 19 – Hazard Assessment Information and PPE Selection Information

TABLE I. EYE AND FACE PROTECTION SELECTION CHART

	SOURCE
	ASSESSMENT

OF HAZARD
	PROTECTION

	IMPACT – Chipping, grinding, machining, masonry work, woodworking, sawing, drilling, chiseling, powered fastening, riveting, and sanding. 
	Flying fragments, objects, large chips, particles, sand, dirt, etc. 
	Spectacles with side protection, goggles, face shields. See notes (1), (3), (5), (6), (10). For severe exposure, use a faceshield. 

	HEAT – Furnace operations, pouring, casting, hot dipping, and welding. 
	Hot sparks 
	Faceshields, goggles, spectacles with side protection. For severe exposure use a faceshield. See notes (1), (2), (3). 

	
	Splash from molten metals
	Faceshields worn over goggles. See notes (1), (2), (3).

	
	High temperature exposure
	Screen face shields, reflective face shields. See notes (1), (2), (3).

	- Acid and chemical handling, use of cleaning products, paint use and clean-up products, pesticide and herbicide use.
	Splash
	Goggles. For severe exposure, use face shield. See notes (3), (11).

	
	Irritating mists
	Special-purpose goggles.

	DUST – Woodworking, buffing, general dusty conditions.
	Nuisance dust
	{Goggles, or spectacles with side protection.} See note (8).

	LIGHT and/or RADIATION – Welding: Electric arc.
	Optical radiation
	Welding helmets or welding shields. Typical shades: 10-14. See notes (9), (12).

	- Welding: Gas.
	Optical radiation
	Welding goggles or welding face shield. Typical shades: gas welding 4-8, cutting 3-6, brazing 3-4. See note (9).

	- Cutting, Torch brazing, Torch soldering.
	Optical radiation
	Spectacles or welding face-shield. Typical shades: 1.5-3. See notes (3), (9).

	- Glare.
	Poor vision
	Spectacles with shaded or special-purpose lenses, as suitable. See notes (9), (10).


NOTES TO TABLE I. EYE AND FACE PROTECTION SELECTION CHART: 

(1)
Care should be taken to recognize the possibility of multiple and simultaneous exposure to a variety of hazards. Adequate protection against the highest level of each of the hazards should be provided. Protective devices do not provide unlimited protection. 

(2)
Operations involving heat may also involve light radiation. As required by the standard, protection from both hazards must be provided. 

(3)
Faceshields should only be worn over primary eye protection (spectacles or goggles). 

(4)
As required by the standard, filter lenses must meet the requirements for shade designations in 1910.133(a)(5). Tinted and shaded lenses are not filter lenses unless they are marked or identified as such.

(5)
As required by the standard, persons whose vision requires the use of prescription (Rx) lenses must wear either protective devices fitted with prescription (Rx) lenses or protective devices designed to be worn over regular prescription (Rx) eyewear. 

(6)
Wearers of contact lenses must also wear appropriate eye and face protection devices in a hazardous environment. It should be recognized that dusty and/or chemical environments may represent an additional hazard to contact lens wearers.

(7)
Caution should be exercised in the use of metal frame protective devices in electrical hazard areas.

(8)
Atmospheric conditions and the restricted ventilation of the protector can cause lenses to fog. Frequent cleansing may be necessary. 

(9)
Welding helmets or faceshields should be used only over primary eye protection (spectacles or goggles). 

(10)
Non-sideshield spectacles are available for frontal protection only, but are not acceptable eye protection for the sources and operations listed for “impact.”
(11)
Ventilation should be adequate, but well protected from splash entry. Eye and face protection should be designed and used so that it provides both adequate ventilation and protects the wearer from splash entry.

(12)
Protection from light radiation is directly related to filter lens density. See note (4). Select the darkest shade that allows task performance. 
TABLE II. FILTER LENSES FOR PROTECTION AGAINST RADIANT ENERGY 

	Operations
	Electric Size 1/32 in.
	Arc Current
	Minimum*

Protective Shade

	Shielded metal arc

welding 
	Less than 3

3 - 5

5 - 8

More than 8
	Less than 60

60 - 160

160 - 250

250 - 550
	7

8

10

11

	Gas metal arc welding

and flux cored arc

welding 
	
	Less than 60

60 - 160

160 - 250

250 - 500
	7

10

10

10

	Gas Tungsten arc

welding 
	
	Less than 50

50 - 150

150 - 500
	8

8

10

	Air carbon 

Arc cutting 
	Light

Heavy
	Less than 500

500 - 1000
	10

11

	Plasma arc welding 
	
	Less than 20

20 - 100

100 - 400

400 - 800
	6

8

10

11

	Plasma arc cutting 
	Light**

Medium**

Heavy**
	Less than 300

300 - 400

400 - 800
	8

9

10

	Torch soldering 

Torch brazing 

Carbon arc welding 
	
	
	2

3

14


	Operations
	Plate Thickness - inches
	Plate Thickness - mm
	Minimum*
Protective Shade

	Gas Welding: 


Light 


Medium


Heavy 
	Under ⅛
⅛ to ½
Over ½
	Under 3.2

3.2 to 12.7

Over 12.7
	4

5

6

	Oxygen Cutting: 


Light 


Medium 


Heavy 
	Under 1

1 to 6

Over 6
	Under 25

25 to 150

Over 150
	3

4

5


*
As a rule of thumb, start with a shade that is too dark to see the weld zone. Then go to a lighter shade

which gives sufficient view of the weld zone without going below the minimum. In oxyfuel gas welding

or cutting where the torch produces a high yellow light, it is desirable to use a filter lens that absorbs the

yellow or sodium line in the visible light of the (spectrum) operation. 
** 
These values apply where the actual arc is clearly seen. Experience has shown that lighter filters may be

used when the arc is hidden by the work piece. 

chapter 16 – Chemical Hygiene Plan (CHP) Reference File

The following documents in the Reference File may be obtained from the University of Michigan, Occupational Safety and Environmental Health (OSEH) at the following address. 

Biological and Laboratory Safety

     
1239 Kipke Drive CSSB

     
Phone: 763-6973;  Fax: 763-1185
Contents

The following materials are available in hard copy by contacting OSEH at the address listed above.

· Michigan Safety and Health on the Job (poster)*
(Also online at:  http://www.cis.state.mi.us/email_parser/safety_posters.htm) 
· MSDS for This Workplace are Located (poster)* 

(Also online at:  http://www.cis.state.mi.us/email_parser/safety_posters.htm) 
· Radiation Safety Services Documents

· UM Emergency Response Guide (poster/flip chart)*
· Tornado Rules (poster/flyer) 

· UM “CAUTION” (or equivalent safety warning) poster/sticker for lab entrance* 

(The College of Engineering (CoE) must contact the CoE Facilities Management Office, 647-7070 for the appropriate sign.) 
· UM OSEH “Laboratory Safety Standard Chemical Hygiene Program”

· UM OSEH “Compendium for Laboratory Facilities” at:  http://www.oseh.umich.edu/guideline.html 
· U.S. Dept. of Health and Human Services, CDC, NIH.  “Biosafety in Microbiological and Biomedical Laboratories”  4th Edition.  May 1999.
(Available only online at: http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4toc.htm)
* Required postings
The following additional materials are available on OSEH’s Home Page (http://www.oseh.umich.edu/), categorized by OSEH department area.

Biological and Laboratory Safety

· Laboratory Safety Standard
· MIOSHA Version
· Federal OSHA Version

· UM “Bloodborne Pathogens Exposure Control Plan (ECP)”
· UM OSEH “Biological Safety Cabinets – Helpful Hints on Effective Use”
· UM OSEH Chemical Hygiene Plan (customizable for individual labs)
· UM OSEH Guideline, “Biohazardous (Medical) Waste Disposal”

· UM OSEH Guideline, “Biological Safety Cabinets”
· UM OSEH Guideline, “Occupational Exposure to Bloodborne Pathogens”
· UM OSEH “Laboratory Fume Hoods – Helpful Hints on Effective Use”

· Federal OSHA “Bloodborne Pathogen Standard” 

Operational Safety and Community Health

· “Glove Compatibility Charts”
· UM OSEH Guideline, “Hazard Communication Program”
· UM OSEH Guideline, “Integrated Pest Management”


Radiation Safety Service

· UM OSEH “Isotope Data Sheets”
· UM OSEH “Purchasing Radioactive Material”
· UM OSEH “Radionuclide Users Annual Refresher Training Guide”
· UM OSEH “University of Michigan General Radiation Safety Protocols” 

APPENDIX A

DEFINITIONS and Acronyms

As low as is reasonably achievable (ALARA). Doses must not only be below the regulatory limits, but they must be kept as much below those limits as is reasonably achievable. The Nuclear Regulatory Commission mandates that all persons working with licensed radioactive materials must use, to the extent practical, procedures and engineering controls based upon sound radiation protection principles in order to achieve occupational doses (internal & external) that are ALARA.
ANSI – The American National Standards Institute (ANSI) is a private, non-profit organization that administers and coordinates the U.S. voluntary standardization and conformity assessment system.
ASTM – ASTM International, originally known as the American Society for Testing and Materials (ASTM), is one of the largest voluntary standards development organizations in the world.
Authorized User – All personnel intending to become an Authorized User and work with radioactive material must first be approved by the University of Michigan Radiation Policy Committee (RPC). Complete and submit to Radiation Safety Service an Application for Authorization to Use Radioactive Material (RSS-101 form). In addition, any significant changes in authorized radioactive material protocols must be approved by the RPC. The Radiation Safety Officer may grant temporary approval pending final approval by the RPC.

Biological Safety Cabinet (BSC) – a special, sometimes exhausted, safety enclosure used to handle pathogenic microorganisms.

Biosafety Level 1 (BL1) – practices, safety equipment, and facility design and construction are appropriate for undergraduate and secondary educational training and teaching laboratories, and for other laboratories in which work is done with defined and characterized strains of viable microorganisms not known to consistently cause disease in healthy adult humans.
Biosafety Level 2 (BL2) – practices, equipment, and facility design and construction are applicable to clinical, diagnostic, teaching and other laboratories in which work is done with the broad spectrum of indigenous moderate-risk agents present in the community and associated with human disease of varying severity. A Biosafety Level 2 laboratory is suitable for work involving agents of moderate potential hazard to personnel and the environment (including plants and other animals).

Biosafety Level 3 (BL3) – practices, safety equipment, and facility design and construction are applicable to clinical, diagnostic, teaching, research, or production facilities in which work is done with indigenous or exotic agents with a potential for respiratory transmission, and which may cause serious and potentially lethal infection.
Bloodborne Pathogen (BBP) – agent known to be transmissible through contact with human blood, such as the human immunodeficiency virus (HIV) or the hepatitis B virus (HBV).

CPR – Cardio Pulmonary Resuscitation

Chemical – any element, chemical compound, or mixture of elements and/or compounds. Exposure to chemicals can be in a variety of forms such as; solids, liquids, gases, dusts, mists, or fumes.

Chemical Hygiene Plan (CHP) – a written policy, developed and implemented by lab management, which sets forth procedures, equipment, personal protective equipment, and work practices that are capable of protecting employees from the health hazards associated with the use of hazardous chemicals.  In essence, it is a lab safety manual.

Decommissioning – the formal deactivation of a laboratory; assuring the safety of the space for further cleaning, renovation or occupancy.  Decommissioning involves the inspection by OSEH Biological & Laboratory Safety and Radiation Safety Service if radioactive materials are used.  Refer to the OSEH Guideline, “Laboratory Decommissioning” at: http://www.oseh.umich.edu/lab_Decommissioning.pdf. 
DPS – Department of Public Safety

DR – Digital Radiography

Engineering Controls – methods of controlling employee exposures by modifying the source or reducing the quantity of contaminants released into the work environment.

EPA – (U.S.) Environmental Protection Agency

Eyewash – a device used to irrigate and flush the eyes.

Ground-Fault Circuit Interrupter (GFCI) – a device whose function is to quickly interrupt the electric circuit to the load when the difference in current between the hot line and the neutral line exceeds 5 milliamps.  GFCI will open a circuit early and quickly enough to protect a worker from electrical exposure.

Guard – an enclosure designed to restrain pieces of abrasive wheels, wheel pulley assemblies, other moving parts or working stock, and to protect the employee in the event of breakage or accidental contact with the moving part.

Hazardous Chemical – chemicals that can cause acute or chronic health effects.

HazMat – Hazardous Materials and Remediation Services program area of OSEH.

Health Hazard – a chemical for which there is statistically significant evidence that acute or chronic health effects may occur. The term “health hazard” applies to chemicals that are carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents that act on the hematopoietic system, and agents that damage the lungs, skin, eyes, or mucous membranes.

High Efficiency Particulate Air Filter (HEPA) – filters 99.97% of all particles over 0.3 microns (µm) in size.

Infectious Agent – a viable microorganism, or its toxin, which causes or may cause disease in humans or animals, and includes those agents listed in 42 CFR 72 or any other agent that causes or may cause severe, disabling, or fatal disease.

Laboratory Fume Hood – a ventilated enclosed workspace intended to capture, contain and exhaust fumes, vapors, and particulate matter generated inside the enclosure.  The fume hood exhausts all air that passes through it outside the building.

Light Amplification by Stimulated Emission of Radiation (Laser) – a device that emits a coherent, directional beam of intense light by stimulating electronic or molecular transitions to lower energy levels. The spectrum of electromagnetic radiation ranges from the ultraviolet region through the visible to the infrared region. Laser radiation may be emitted as a continuous wave or as pulses.

Material Safety Data Sheets (MSDS) – chemical information sheets produced by the manufacturer containing the following information: identification and synonyms, hazardous components, physical data, fire and explosion data, toxicity data, health effects and first aid, reactivity, storage and disposal procedures, spill and leak procedures, and protective equipment.  It also contains a contact number in case of emergency.

MDEQ – Michigan Department of Environmental Quality

MDLEG – Michigan Department of Labor & Economic Growth

MIOSHA – Michigan Occupational Safety and Health Administration

MBE – Molecular Beam Epitaxy machine

MSD – Musculoskeletal Disorders

NFPA – National Fire Protection Association

OSEH – Occupational Safety and Environmental Health

Perchloric Acid – a strong acid that is a powerful oxidizing agent.  Perchloric acid must be used in a perchloric acid fume hood.

Peroxides – a class of chemicals that may explode when subjected to heat, light, friction and impact.

Personal Protective Equipment (PPE) – devices worn by the worker to protect against hazards in the environment. Examples include safety glasses, face shields, gloves, and hearing protection. See OSEH Guideline IHS012 – Personal Protective Equipment, General Guideline.

Plant Operations – provides design engineering and skilled trade’s service for system modification needs at UM.

Radioisotopes/Radioactive Materials – are elements with unstable nuclei that give off energy in the form of ionizing radiation through a process called nuclear decay.

Recombinant DNA Molecules – molecules that are constructed outside living cells by joining natural or synthetic DNA segments to DNA molecules that can replicate in a living cell; or molecules that result from the replication of those described above.

RCRA – Resource Conservation & Recovery Act

RPC – (University of Michigan) Radiation Policy Committee

RSO – Radiation Safety Officer

RSS – Radiation Safety Service

SPCC – Spill Prevention Control and Countermeasures (Plan)

Standard Operating Procedure (SOP) – a concise document that gives safety instructions specific to a particular laboratory procedure.

UM – University of Michigan

WWTP – Wastewater Treatment Plant

APPENDIX B

INFORMATION RESOURCES

OSEH Guidelines/Plans (http://www.oseh.umich.edu/guideline.html)

General Operations:

· Anesthetic Gas Use (Research) 

· Animal Handler Occupational Health & Safety Program 

· Asbestos Management Program 

· Biohazardous (Medical) Waste Disposal 

· Biosafety Manual 

· Biological Safety Cabinets 

· Bloodborne Pathogen Exposure Control Plan for Non-medical/non-lab Staff 

· CDC Select Agents 

· Chemical Hygiene Plan 

· Compendium for Laboratory Facilities 

· Confined Space Entry 

· Crane, Hoist & Sling Safety 

· Cryogenic Liquids Use 

· Departmental “Safety Coordinators” 

· Exposure Control Plan - Bloodborne Pathogens 

· Environment, Health, Safety and Waste Minimization Programs 

· Federal Highway Administration Drug/Alcohol Substance Abuse Program 

· Food Service Licensing, Regulation, and Enforcement 

· Halogenated Fire Extinguishing Systems 

· Hazard Communication Program 

· Health, Safety, & Environmental Review for Projects, Purchases, & Work Orders 

· Hearing Conservation 

· Heat Stress 

· Hydrofluoric Acid Safe Handling Procedures 

· Infectious Biological Agents and Recombinant DNA 

· Installation, Use and Maintenance of Gas Source Semiconductor Tools 

· Installation, Use and Maintenance of Solid Source Semiconductor Tools 

· Integrated Pest Management 

· Laboratory Decommissioning 

· Laboratory Fume Hoods 

· Laser Safety 

· Lead Management Program 

· Lock out/Tag out - Control of Hazardous Energy Sources 

· Machine Shop Safety for Academic Departments 

· Occupational Exposure to Bloodborne Pathogens 

· Operator Permit Requirements for Operating Permitted Equipment 

· Patriot Act 

· Personal Protective Equipment, General 

· Proper Segregation and Disposal of Low-level Radioactive Wastes (LLRW) 

· Radiation Safety Protocols 

· Radionuclide Users Annual Refresher Training Guide 

· Radio Isotope Data Sheets 

· Relocating Laboratory Hazardous Materials 

· Reproductive Health Awareness 

· Research Use of Toxic, Flammable or Pyrophoric Gases 

· Respiratory Protection 

· Scaffold, Ladder and Fall Protection Program 

· Soil Erosion Control 

· Storm Water Management Program 

· Training for the Safe Transportation of Biologics (DOT/IATA Dangerous Goods) 

· Visitors and Volunteers to UM Laboratories 

Emergency Operations 

· 7 Signs of Terrorism Information Video 

· Building Emergency Action Plan 

· Emergency Notification Call System 

· Flood Damage Remediation 

· Foodborne Illness Investigation 

· Homeland Security Home Owners Guide 

· OSEH Emergency Response for the Storm Water and Sanitary Drains
Various Applicable National Standards

· ANSI Z136.1 – 2000 Safe Use of Lasers
· ANSI/AIHA Z9.5-2003

· NFPA 30 Flammable and Combustible Liquids Code
· NFPA 45 Fire Protection for Laboratories Using Chemicals
· NIH Guidelines for Research Involving Recombinant DNA Molecules
· NSF International, Standard 49 Biological Safety Cabinets
· CDC/NIH Biosafety in Microbiology & Biomedical Labs, 4th ed., pub. no. NIH-88-8395. 

Various Applicable Regulations

· Bloodborne Pathogens (OSHA 29 CFR 1910.1030 MIOSHA Part 554, Rule 325.70001)
· Construction Laser Standard - Non-ionizing Radiation (MIOSHA Part 682, Rule 6270)
· Department of Transportation (49 CFR 171-180 and 49 CFR 390-397)
· Design Safety for Electrical Systems (MIOSHA General Industry Standard Part 39, Rule 408.13901)
· Electrical Safety-Related Work Practices (MIOSHA General Industry Standard Part 40, Rule 408.14001)
· Electrical Standards (29 CFR 1910.301 - 1910.399)
· Flammable Liquid Storage (29 CFR 1910.106)
· Flexible Cords and Cables (NFPA 70, 1999, Chapter 4)
· General Duty Clause [29 FR 1910.5(a)(1)]
· Hazard Communication Standard (29 CFR 1910.1200)
· Laboratory Safety Standard (OSHA 29 CFR 1910.1450 & MIOSHA Part 431, Rule 325.70101)
· Laser Product Performance Standard (21CFR 1040.10 and .11)
· Lockout/Tagout, Control of Hazardous Energy Sources (MIOSHA Part 85, Rule 408.18051)
· Medical Services and First Aid [29 CFR 1910.151 (c)]
· Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 (7 CFR 335)

· Nuclear Regulatory Commission Standard (10 CFR 71)

· Select Agents - Centers for Disease Control and Prevention (42 CFR 72.6)

· University of Michigan Standard Practice Guide (SPG 605.1,605.2)

APPENDIX C

UNIVERSITY OF MICHIGAN DEPARTMENT OF PUBLIC SAFETY

BOMB THREAT DATA SHEET

QUESTIONS TO ASK:

1. When is the bomb going to explode?
   






2. Where is it right now?
    








3. What does it look like?     








4. What kind of bomb is it?     








5. What will cause it to explode?      







6. Did you place the bomb?     








7. Why?    










8. What is your address?    








9. What is your name?     








Phone number on display: __________ Phone number call was received on:  


Time received:


Date:    






Rec’d by:     











Position/Title:    



  Phone Number:   




CALLER’S VOICE: (Circle all that apply.)
Calm

Distinct
Nasal

Slow

Angry 

Laughter



Stutter

Excited
Crying

Lisp

Breath

Disguised Voice


Normal
Raspy

Rapid

Loud

Deep 

Clearing Throat


Slurred

Ragged
Accent

Soft

Familiar





If voice was familiar, whom did it sound like?   





  

Sex of caller:
 (  Male 
(  Female 
Age:    





  

BACKGROUND SOUNDS: (Check all that apply.)
· PA System
(
Street Noise
(
Voices
(
Animal Sounds
· Office Machinery
(
Kitchen Noises
(
Music
(
Motor Booth
· Factory/Machines
(
Long Distance
(
Local
(
House Noise

· Clear
(
Static
(
Other

THREAT LANGUAGE: 

(
Well Spoken (Well Educated)
(
Taped
(
Incoherent
(
Message Read by Threat Maker
(
Foul
(
Irrational

REMARKS: __________________________________________________________________________
The Department of Public Safety, in general, does not recommend that buildings be evacuated as a result of bomb threats. This however does not preclude evacuation under certain circumstances. Factors to be considered in a decision to evacuate include, but are not limited to, the following:
•  Message Received
  •  Specific location within the building
 •  Urgency

•  Current Turmoil
  •  Any specific description of the device
 •  Exactness

•  Plea


  •  National and Local scene 


 •  Personal vendetta

IMPORTANT: Call 9-1-1 immediately after receiving a bomb threat, complete the requested information in as much detail as possible, and provide this form to the police.
http://www.oseh.umich.edu/eepappb.pdf 
APPENDIX D

HAZARDOUS WASTE LABEL

Scope:  The Hazardous Waste Label identifies the contents of the container.  All generators of hazardous chemical waste are required to complete and attach a label.  Identification of the contents of the package provides critical safety, health and disposal management information to co-workers, OSEH staff and emergency response personnel.

Supplies:  Hazardous waste labels are available to all University departments through OSEH HazMat at 763-4568.
Accumulation Start Date:  the date the first quantity of waste entered the package or container.  The format should be month / day / year, e.g., mm/dd/yyyy.
Manifest Document Number:  this number is provided on the top right corner of your UM waste manifest form.  The information on the manifest must match the information on the waste labels.

COMPLETING THE BOTTLE LABEL:

GENERATOR INFORMATION (please print).

If you have any questions, please call OSEH Hazardous Materials group at 763-4568
· Enter the EPA ID Number for the building where the hazardous waste was generated.  (Contact HazMat at 763-4568 for your building’s EPA ID number.)

· Enter the manifest document number from the appropriate hazardous waste manifest describing the enclosed waste.

· Enter the name of the hazardous waste generator as listed on the manifest.

· Enter the building room number.

· Enter the name of the building in which the hazardous waste was generated.

· Enter the Accumulation Start Date (The date the first quantity of waste entered the container).  Maximum hold time is 60-days.  Contact HazMat for disposal immediately after 60-days.

HAZARDOUS WASTE INFORMATION (please print):

List all chemicals AND their approximate concentrations in the waste. 
AFFIX THE LABEL TO THE OUTSIDE OF THE BOTTLE / BOX / DRUM / CONTAINER


APPENDIX E

HAZARDOUS WASTE MANIFEST

SCOPE:

The Hazardous Waste manifest identifies the contents of the containers included in a shipment.  The manifest serves three (3) primary objectives:

1. A record of generator accountability;

2. Information on the waste for the transporter and emergency response personnel;

3. A mechanism of record keeping and reporting for the University of Michigan, the State of Michigan’s Department of Environmental Quality (MDEQ) and the Environmental Protection Agency (EPA).

All generators of hazardous chemical waste are required to complete and sign a manifest, prior to scheduling for waste pickup by HazMat. 

DEFINITIONS:

Chemical Description – A list and approximate concentration of each of the chemicals in a single waste stream.  This information must match the information on the waste labels.

Form (of the waste) – identification of the waste (at room temperature) as solid, liquid, gas or sludge.

Manifest Document Number – this number is provided on the top right corner of your UM waste manifest form.  The information on the manifest must match the information on the waste labels.

Supplies – Manifests are available to all UM departments through HazMat.  To place an order, call 763-4568 or stop by the North Campus Transfer Facility at 1655 Dean Road.

COMPLETING THE WASTE MANIFEST (please print)

1.  Enter the EPA Identification Number of the building in which the waste was generated.


CHEMICAL DESCRIPTION:

2.  List all of the chemicals in each waste being disposed AND their approximate concentrations (%).  Do not abbreviate.

CONTAINER:

3.  Enter the total number of containers for each waste described on the manifest.

4.  Enter the appropriate abbreviation (see Table #1, below) for the type of container used for each waste described on the manifest.  (If the same waste is shipped in different containers, each type of container must be identified.)

PHYSICAL FORM:

5.  Mark the appropriate form(s) (Solid, Liquid, Gas) for each manifested waste.  Check all that apply.

WEIGHT OR VOLUME:

6.  Enter the total numerical weight or volume for each waste manifested.

7.  Enter the appropriate abbreviation (see Table #2, below) for the unit of measure for each waste described on the manifest.

ADDITIONAL DESCRIPTIONS / SAFETY PRECAUTIONS:

8.  Enter any additional description / safety precautions, special handling, transportation, treatment, storage, or disposal information or specific properties that may be unique to the waste or pose additional concerns, i.e., acutely toxic, water reactive, etc., for each waste described on the manifest.


9.  Enter the total number of containers/bulbs/mercury containing articles for each Universal waste category listed.


10.  Enter the total number of containers for each medical/biohazardous waste category listed.


11.  Enter the name of the waste generator.

12.  Enter the name of the Department where the waste was generated.

13.  Enter the name of the building in which the waste was generated.

14.  Enter the building room number.

15.  Enter the phone number at which the generator, or staff knowledgeable about the waste, can be contacted.

16.  The generator must read and sign (by hand), the certification statement, or the waste will not be picked up for disposal.

17.  Enter the date the certification was signed.

PLACE THE WASTE MANIFEST(S) WITH THE SHIPMENT

MANIFEST ABBREVIATION TABLES

Table #1  
Table #2
	CONTAINER TYPE
	
	UNIT OF MEASURE

	Abbreviation
	
	
	Abbreviation
	

	DM
	Metal drums, barrels, kegs
	
	G
	Gallons

	DF-F
	Fiberboard drums, barrels, kegs
	
	K
	Kilograms

	DF-P
	Plastic drums, barrels, kegs
	
	L
	Liters

	BOT-G
	Glass bottles, jugs, tubes, containers
	
	P
	Pounds

	BOT-P
	Plastic bottles, jugs, tubes, containers
	
	T
	Tons

	CY
	Cylinders
	
	Y
	(cubic) Yards

	CM
	Metal boxes, cartons, cases (including roll-offs)
	
	
	

	CF
	Fiber or plastic boxes, cartons, cases
	
	
	

	BA
	Burlap, cloth, paper/plastic bags
	
	
	

	O
	Other (please specify)
	
	
	



APPENDIX F

LABORATORY EQUIPMENT DECONTAMINATION FORM 

University of Michigan 
Occupational Safety and Environmental Health (OSEH)
(Please type or print)
EQUIPMENT OWNER 

Principal Investigator:
      



 
Department:    




Laboratory Manager:    



 
Contact Phone Number:     



Building:   





 
Room Number:      




EQUIPMENT INFORMATION 

Equipment Type/Model:    



 
Serial Number:      




Service/Transportation/Disposal Provider:      








Service to be performed:     












     
RADIOACTIVE MATERIALS: If radioactive materials were used or stored in the equipment, contact OSEH Radiation Safety Services (RSS) at 764-4420 to conduct a survey.
Did the RSS survey indicate undetectable levels of radioactive contamination? (Check one)
 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
 No

 FORMCHECKBOX 
 N/A
CERTIFICATION OF DECONTAMINATION: I certify that the above laboratory equipment has been thoroughly cleaned and decontaminated of all chemical, biological, and radioactive contaminants.
Name:   




Signature:        



     Date:   



Complete and attach this form to equipment used for hazardous materials that is sent outside the laboratory. Contact OSEH at 763-6973 for questions about decontamination or completing the form. 
http://www.oseh.umich.edu/laboratory_equipment_decontamination_form.pdf 

APPENDIX G

BIOLOGICAL SAFETY CABINET SERVICE CRITERIA

OSEH recognizes that over time, all mechanical and electronic equipment becomes antiquated.  Sometimes this is by manufacturer design, sometimes by other factors including age.  Biological Safety Cabinets (BSC) are no exception.  

The manifestations of this condition include increased maintenance costs due to expensive replacement parts, unavailable replacement parts, absence of information or technical support necessary for service, and structural, safety, or serviceability concerns due to age or an unreliable/outmoded design.  Any BSC manufactured prior to 1984 is potentially unserviceable.  If you have concerns about the availability of replacement parts for your particular BSC, please check with the manufacturer.  Be sure to have the unit’s model and serial number ready.

Based on the above, OSEH has established three (3) categories of service:

1)  Normal: Regular annual certification and maintenance, including HEPA filter, motor/blower, speed controller changes, and damper adjustments will be performed (in most cases, at no charge) on modern BSC with readily available parts.

2)  Recharge:  When a BSC is no longer manufactured for a period of time, its replacement parts become more expensive and harder to obtain.  This holds true for technical support and information necessary to service the unit.  In these instances, OSEH reserves the right to recharge in order to recoup excessive maintenance costs for maintaining antiquated equipment that the owner should seriously consider replacing soon. 

3)  No Service: As with all scientific equipment, biological safety cabinets do become obsolete.  Age, obsolete design, compromised structural integrity, inadequate identifying information including missing serial or model number, defunct manufacturer, unavailable or prohibitively expensive replacement parts or extended service time required are all signs.  OSEH will not maintain any BSC which requires extraordinary measures to maintain certification. Also, OSEH cannot certify as safe or effective any unit that has been modified, retrofitted, reengineered, or used in a manner that could affect containment or airflow that was not approved by the manufacturer and NSF International.

OSEH uses original manufacturer replacement parts for all Biological Safety Cabinet repairs.  If manufacturer approved parts are not available, any substitute would need to be approved by a University engineer and OSEH.

To help you with budgeting, you can expect a modern 4-foot BSC to cost approximately $5,500 – $7,000.

For specific questions, please contact the Biosafety Program at 763-6973.

http://www.oseh.umich.edu/bscappa.pdf
APPENDIX H

UNIVERSITY OF MICHIGAN PPE EMPLOYEE TRAINING INFORMATION

General Considerations 

The information provided in this document will assist in complying with the training provisions of the MIOSHA Personal Protective Equipment regulations. Prior to conducting work requiring the use of personal protective equipment (PPE), employees must be trained to know:
· when and why PPE is necessary,

· what type is necessary,
· how it is to be worn,
· the limitations, and

· proper care, maintenance, useful life and disposal.

Upon completion of the training, the employee must be able to demonstrate the above-mentioned information. Any type of training format can be used as long as a hands-on session is incorporated. Video tapes are available from OSEH to assist with employee PPE training. Documentation of training is required and can be recorded in Section 8 of the CHP Notebook. 
Information is provided for eye and face protection, head, foot and hand protection in this document. Each section can be used as needed and be adapted to individual workplaces after the completion of a Hazard Assessment to select the proper PPE. 
Whenever PPE is used, employee comfort should be considered. When PPE does not fit properly, workers will tend not to use it. Follow the manufacturer’s recommendations for proper PPE usage.

Governing Regulations 

Michigan Occupational Safety & Health (MIOSHA) General Industry regulation, “Personal Protective Equipment” Part 433, Rule 325.60001 requires the UM to provide their employees with the appropriate personal protective equipment (PPE) in order to perform their job safely. Employees are responsible for wearing the PPE they have been provided and caring for it in accordance with the instructions they have been given. Supervisors are responsible for ensuring that their employees wear their PPE when appropriate. 

Eye and Face Protection 

Selection 
National statistics show that three out of five workers who suffered an eye injury were not wearing eye protection. Of those who did use eyewear, 40% were wearing the wrong eye protection for the job. It is estimated that more than 1,000 eye injuries occur each day, and over the course of a year, more than 100,000 of these injuries will result in some form of vision loss. The fact is, more than 90% of eye injuries can be prevented with the use of appropriate safety eyewear. 
Protection must be utilized where there is potential for injury to the eyes or face from flying particles, molten metal, liquid chemicals, vapors or gases, potentially injurious light radiation or a combination of these. Eye and face protection is available for protection against a variety of hazards. The hazard must be identified prior to selecting the PPE to assure the employee will be properly protected. It is important that eyewear fit securely and be reasonably comfortable for the employee. 
Side shields are required when there is an impact hazard from flying objects or a chemical splash hazard present. Safety glasses and goggles can protect against impact hazards. Safety glasses are made of special materials to provide the necessary protection. All eye and face protection must meet the requirements of the ANSI (American National Standards Institute) Standard Z87.1-2003, entitled “American National Standard Practice for Occupational and Educational Eye and Face Protection.” Laser eyewear must meet the requirements of ANSI Z136.1-2000, Z136.2-1997, and Z136.3-2005. 

If safety glasses are to be worn with hearing protection, they must be compatible. If ear muffs are worn, the temple piece of the glasses must not break the seal of the muff. Thin temple piece glasses must be selected to avoid compromising the noise reduction capabilities of the muff. 

Prescription safety eyewear is provided to those employees requiring it through OSEH. 

Proper Use 

Protective eye and facewear should be adjusted to provide maximum protection to the areas being protected. 

Goggles can be worn over spectacles and can be vented or non-vented. Faceshields are considered a secondary form of protection and must be used in combination with spectacles or goggles to offer the necessary splash protection to the eye. Contact lens wearers should be aware that dirty and/or chemical environments may present additional hazards. Chemical vapors can penetrate the lens causing damage to the eye. Proper eye protection should always be utilized instead of, or in conjunction with, contact lenses.

Inspection and Maintenance 

Lenses of eye protectors must be kept clean. Continuous vision through dirty lenses can cause eye strain - often an excuse for not wearing the eye protection. Daily inspection and cleaning of eye protectors with soap and warm water, or with a cleaning solution and tissues, is recommended. 
Pitted and scratched lenses can also be a source of reduced vision and compromised protection. Excessively pitted or scratched or otherwise damaged eye and face protection must be replaced.

Limitations 

Safety glasses decrease peripheral vision; they can be uncomfortable; and they can fog, get scratched or dirty and obstruct vision. 

Head Protection 

Selection

Head protection must be worn to protect the head from falling objects (impact and penetration), electrical hazards, and bump hazards. Protective headwear must comply with ANSI-Z89.1-2003, entitled “American National Standards for Personal Protection - Protective Headwear for Industrial Workers.” Hard hats must be labeled with the ANSI Certification. There are three classes of headwear addressed in the ANSI Standard:
Classes of Hardhats:

1.  G (General): – will reduce the force of impact/penetration of falling objects and are built to reduce the danger of contact with exposed “low voltage” conductors. Class G hardhats are proof-tested at 2,200 volts.

2.  E (Electrical): – will also reduce the force of impact/penetration of falling objects and are built to reduce the danger of contact with exposed “high voltage” conductors. Class E hardhats are proof-tested at 22,000 volts.

3.  C (Conductive): – offers the same type of impact/penetration protection as Class G, but offers no protection from electrical hazards.

Proper Use 

The shell is the rigid part of the hat and the suspension is the inner portion that cradles the head. The suspension performs two functions. First it orients and keeps the helmet on the head. It is adjustable to maintain a snug and comfortable fit. The second and most important function of the suspension is to absorb and distribute the impact of a falling object. This is the reason for the space between the suspension and the shell. 
The suspension system is attached to a headband that is adjustable in ⅛ size increments so the wearer can ensure there is sufficient clearance between the shell and the headband. Hats should be worn according to the manufacturer’s instructions and never worn backwards or tilted towards the back of the head.  Accessories are available for head protection such as hearing protection, faceshields, sweat bands, and winter liners. Always follow the manufacturer’s direction for proper usage of accessories.

Inspection and Maintenance 

Inspect the shell and the suspension before each use. Look for cracks, chips, dents, or deterioration or any other signs that would indicate the need to replace the shell immediately. Look for cracks, tears or broken straps in the suspension and replace as necessary. Never mix suspensions and shells from different manufacturers. 
Never apply paints or solvents to the helmet, it could damage the strength and dielectric properties. Protect from sunlight during storage. 

Use warm soap and water to clean the helmet as necessary.

Limitations 

Brims that can block vision, can be hot to wear, and deterioration is not always readily visible. Don’t store your hard hat in the sun. Light can damage some hard hats.

Foot Protection

Selection

Foot protection is necessary when hazards exist that could result in impact and compression, electrical, conductive, or injury to any portion of the foot or toes. Any time there is a danger of falling or rolling objects, sharp objects, molten metal or hot surfaces, foot protection should be worn. Foot protection must comply with the requirements of ASTM F2412-05 “Standard Test Methods for Foot Protection” and ASTM F2413-05 “Standard Requirements for Protective Footwear.”
OSEH coordinates the purchase of safety shoes for all University staff that are required to wear this equipment. When selecting your safety shoes, each staff member should make sure that the shoes fit properly in order to ensure their comfort when wearing. When shoes do not fit properly, workers will tend not to use it. Special consideration should be given to the work environment where the footwear will be worn. Is a special sole necessary? What type chemicals or petroleum products are present? Is radiant heat a problem? Are metatarsal guards necessary? 
Consult with the safety shoe vendor for advice on fit and for information concerning specific conditions. For example, if you expect to spend a lot of time outdoors in the winter, the vendor should be able to advise you on shoe styles that will provide the maximum warmth. 

Proper Use 

Follow the manufacturer’s recommendations for proper shoe usage. 

Inspection and Maintenance 

Keep protective footwear clean and polished, they will last longer. Replace broken or frayed laces. Be attentive to the wear and tear on the entire shoe or boot.

Limitations 

The greatest protection of the foot will be the area under the steel insert. Although the toes are most likely to need protection, other parts of the foot could also be impacted by heavy objects of sufficient force. 

Hand Protection 

Selection 

Hand protection is available to protect against cut/punctures, abrasions, thermal burns, vibration, chemical exposures, and electrical shock. There is a wide assortment of gloves available for protection against various hazardous situations. No single glove will provide protection from all hazards. Selection of gloves must be based on the hazards that are present, the job task, work conditions, and the duration of use.

Gloves to be used to protect against the effects of chemical use should be selected based on each manufacturer’s glove selection charts. For online manufacturer recommendations go to:
· http://www.hazmat.msu.edu:591/glove_guide/ 

· http://www.oseh.umich.edu/glovetopic.html
Or contact the manufacturer or OSEH for assistance.
Do not assume that the protection offered by one manufacturer’s glove will apply to all types of similar gloves. The protection of each glove is based on the manufacturing processes and glove thickness. Assure that the glove will provide adequate protection for the chemical to be encountered. If multiple chemical hazards exist, base the effectiveness of the glove on the chemical with the fastest breakthrough time. 

Proper Use 

Gloves should fit properly and provide the degree of dexterity that is needed for the task, especially when working around machinery, where there is the possibility of the glove being caught. Occasionally, people will have a skin sensitivity to wearing gloves, especially when wearing latex gloves. You can purchase gloves containing a powder, which helps to reduce sensitivity and may feel more comfortable. If this does not alleviate the problem, you probably need to try a different type of glove. When putting gloves on, ensure that there are no tears, holes or split seams. If there is any damage, replace the gloves immediately.
While wearing gloves, be aware of the possibility of degradation or permeation. Degradation means the glove is beginning to physically break down and may appear wrinkled, dimpled or cracked. Permeation refers to the ability of the chemical to pass through the glove material. This is more difficult to detect than the previous types of warning signs. This is why it is very important to utilize the glove selection guides that are provided by the manufacturer. 

Do not leave the work area with gloves still on, especially when you are wearing gloves for protection from hazardous materials. Do not eat, drink, or smoke while wearing gloves and don’t contaminate yourself, or anything outside the work area by keeping your gloves on after your work task is completed. 

When gloves are worn to protect from hazardous materials or chemicals, they must be removed properly in order to prevent touching your bare skin with the contaminated glove. Follow these procedures for removal of one-time disposable gloves:
1. Pinch the glove only just below the wrist and pull it off slowly, allowing it to turn inside out as it is pulled off.

2. Use the inside of the first glove to grasp the second glove and pull off slowly, allowing the glove to turn inside out as you go.

3. Place the gloves in a sealed container or bag and handle the same as other hazardous waste in your area. Never re-use disposable gloves.

4. Wash your hands after removal and disposal of the gloves.
Inspection & Maintenance 

Inspect gloves before and after each use. If gloves are to be reused, follow the manufacturer’s instructions for proper decontamination and storage. It is important to note the expected service life of the glove as well, to plan for expected disposal times. 

Limitations

No glove will protect you from everything. Use the right gloves for the anticipated hazards. Gloves can wear out, get torn or damaged and wearing gloves reduces dexterity, touch, and finger movement.

APPENDIX I

Obtaining Prescription Safety Glasses 

The Department of Occupational Safety and Environmental Health (OSEH) has established this prescription safety eyeglass program to assist General Fund units in defraying the cost for prescription safety glasses. Auxiliary units may utilize this program in providing prescription safety glasses for their staff, and OSEH will re-charge all direct costs.

Eligibility

OSEH will provide one pair of American National Standard Institute (ANSI Z87.1-2003) approved protective prescription safety glasses to Ann Arbor campus employees who meet each of the following criteria:
1. The employee is a permanent faculty or staff member (having an ongoing and renewable appointment expected to last one year or more from the date of the request.) Departments may obtain prescription safety glasses through this program on a recharge basis for temporary employees or limited term appointment employees.

2. An OSEH Representative reviewed the Hazard Assessment Form for the department, lab or unit and has determined that the employee may be exposed to potential eye injury hazards, in conformance with federal and state standards for personal protective equipment.
3. The requesting department is a General Fund unit at the University of Michigan Ann Arbor Campus. Auxiliary units may obtain prescription safety glasses through this program on a recharge basis. 

Procedures for Obtaining Prescription Safety Glasses 

The supervisor can fill out a Hazard Assessment form & Supplement (http://www.oseh.umich.edu/ppeappa.pdf) and mail, e-mail or fax it to:

Tara Prichard 

OSEH, 1239 Kipke Drive, 1010 

Fax: 763-1185 

Email: taralp@umich.edu
Alternatively, the department supervisor will call OSEH at 647-1142, and provide the following information:

1) Name(s) of employees and UM ID number 

2) Supervisor name and phone number 

3) Department 

4) Campus address (Room and Building; campus zip code) 

5) Any extra safety glasses options the department will pay for (see next section for details on options) 

6) An account number is required if extra safety glasses options are being purchased or if the department is an auxiliary unit

NOTE:  OSEH does not accept walk-in requests for vouchers (safety shoes or safety glass).

If OSEH does not have knowledge of the Hazard Assessment for the employee, one will be completed at that time and faxed to the supervisor to sign and keep in their records. A safety glasses order form will be sent through campus mail to the requesting supervisor. The employee will take the form, along with their current eyeglass prescription to one of the following locations to have their glasses made: 
1) Optical Shop Kellogg Eye Center 1331 Wall Street, Ann Arbor, MI (734) 764-5144. (The Kellogg Eye Center in Brighton is not a part of this program) 
2) Drs. Veach and Allen, 383 First St., Manistee, MI 49660 (231) 723-9911 

Upon receipt of the invoice, OSEH will recharge department accounts for any extra safety glasses options, and for the complete cost of prescription safety glasses for auxiliary units or for employees not meeting the criteria. Sunglasses are considered an extra safety glasses option, and will be completely recharged to the requesting department.

Prescription safety glasses may be replaced every two years if needed. Exceptions will be made for changes in prescription, and for broken or damaged frames or lenses. Scratched lenses will be replaced. Broken glasses obtained through this program will be repaired or replaced if the broken pair is returned to the optical shop where issued.

NOTE: Remakes due to old or erroneous eyeglass prescriptions are not covered by this program. 

Reminder: Prescription safety glasses do not provide adequate splash protection for large amounts of liquids! In work areas where hazardous biological or chemical materials are used in sufficient quantities to pose a splash hazard, the individual departments must provide chemical splash goggles and/or face shields (available from University Stores), and require their use by employees when working with these materials.  Side shields must be worn during all tasks where safety glasses are needed. Side shields are provided on all prescription safety glasses provided through the OSEH program.

Prescription Safety Glasses Options

OSEH will pay for the following options on prescription safety glasses:
1) Standard frame package 

2) Standard bifocal (ST28) and trifocal (ST7x28), or executive multifocal lenses 

3) Double segment bifocals (approved only for employees required to work overhead; OSEH must be notified at the time of request) 

4) Flip-up tinted sun visors, if needed (notify OSEH when requesting forms) 

5) Side shields (required on all glasses provided through the OSEH program) 

6) Polycarbonate or glass lenses 

7) Scratch-resistant and UV coatings 

The department may approve and will be recharged for any of the following options.  In addition, the employee may choose and pay for any of the following options. Employee payment must be made in cash or by credit card at the time of purchase.

1) Improved, fashion, classic, premium or elite frames 

2) Anti-reflective coating
3) Progressive multifocals (Omni,VIP, XL)
4) Premium Progressive Multifocals (Varilux, Kodak, Precepta & Natural)

5) Other special lenses 

6) Sunglasses (Outdoor Shade 3, non-photochromic) (cost of frames, lenses and dispensing fee, tint, plus any of the above options) 

7) Tints- (Indoor Shade 1 only) 

8) Roll and polish lens edges 

NOTE: Indoor Shade 2, gradient, transitions and photochromic tints are not approved by OSEH
Non-Prescription Eye Protection 

University Stores carries a selection of non-prescription eye protection. Departments are encouraged to purchase non-prescription eye protection from the Safety Supply Section of the University M-Stores catalog. OSEH may consider requests for specialty or specially fitted non-prescription glasses.

Laser Safety Glasses 

This program does not cover laser safety eye protection. These are special application lenses and must be purchased by the department, along with other safety equipment specific to the laboratory.

Questions regarding the Laser Safety Program should be directed to OSEH Biological and Lab Safety Program, 763-6973.
http://www.oseh.umich.edu/ppeappc.pdf
 Appendix J

 Obtaining Safety Shoes

The Department of Occupational Safety and Environmental Health (OSEH) Safety Shoe Program has been designed to assist General Fund units in defraying the cost of foot protection for faculty and staff. Departments hiring temporary, part time, or contracted labor staff may require foot protection be provided by the employee, if there is a potential for exposure to workplace foot hazards. Auxiliary units may utilize this program to provide protective footwear for their staff, and OSEH will re-charge all direct costs.

When is Foot Protection Required? 

Foot protection meeting the requirements of ASTM F2412-05 and ASTM F2413-05 shall be worn when an employee’s feet are exposed to electrical hazards or where there is exposure to foot injury due to falling or rolling objects or a danger of objects piercing the sole of the shoe.

Who is Eligible to Obtain Safety Shoes? 

Ann Arbor campus employees who meet the following criteria will be provided $130 vouchers to obtain protective footwear currently available from the Red Wing Shoe Company:

1. The employee is a permanent faculty or staff member (having an ongoing or renewal appointment of at least one year from the date of the request.) Departments requesting safety shoes for temporary employees or limited term appointment employees may obtain them through this program on a recharge basis (if not a requirement of employment), and

2. The Hazard Assessment has been completed by the supervisor, has been reviewed by an OSEH representative, and is on file at OSEH, and
3. It has been determined the employee may be exposed to potential foot injury hazards, as identified by state and federal standards for personal protective equipment. 

What are the Procedures for Obtaining Protective Footwear? 

1. The supervisor requests safety shoe vouchers from OSEH after the Hazard Assessment for employees are on file at OSEH. The supervisor can fill out a Hazard Assessment form & Supplement (http://www.oseh.umich.edu/ppeappa.pdf) and mail, e-mail or fax it to:

Tara Prichard 

OSEH, 1239 Kipke Drive, 1010 

Fax: 763-1185 

Email: taralp@umich.edu

Alternatively, the department supervisor will call OSEH at 647-1142. 

2. Vouchers will be sent to supervisors for distribution to employees on an as needed basis and typically at least 1-year for shoes, 2-years for eyeglasses. Vouchers will not be issued to staff having shoes in good condition. Vouchers will not be issued more frequently than annually, unless the footwear has become damaged or contaminated due to work activities. Footwear will be assessed on an individual basis for replacement purposes.
3. The voucher will allow a single pair of safety shoes/boots to be obtained from the contracted vendor and it is worth up to $130. It is possible to purchase shoes that exceed the voucher amount, if the employee is willing to pay the difference plus tax. This program does not cover miscellaneous items such as socks or shoe inserts. 
4. The current contracted vendor is Red Wing Shoe Company. Retail stores and shoe mobile services are available, contact OSEH at 647-1142 for a list of retail stores or to arrange for shoe mobile service. A list of retail stores is provided or visit their website at www.redwingshoe.com for additional information.
5. Safety shoe problems such as poor workmanship or poor wear should be reported to your OSEH representative. It is important to obtain a good fit prior to wearing shoes on the job. Shoes that have been worn in the work environment cannot be returned to the store.
NOTE:  OSEH does not accept walk-in requests for vouchers (safety shoes or safety glasses).

http://www.oseh.umich.edu/ppeappd.pdf 
Appendix K

BIOLOGICAL SAFETY CABINET (BSC) CLEARANCE FORM

Today’s Date:  





BSC S/N: 





BSC Brand:   






Building:   





Room:  






Phone No.:





Owner:   






Contact:





If unit is moving, please provide the new location:    






Scheduled date of move:    






 

Have you been in possession of, and personally supervised the use of, the BSC unit over the past two (2) years?
(Y / N)

Have any of the following categories of agents been used in this BSC unit within the past two (2) years? 

· Human Pathogens?
 FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No
  If yes, specify:











· Cell lines infected or transformed
 FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No
by oncogenic viruses or other

biohazardous agent?


  If yes, specify:











· Recombinant Agents?
 FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No
  If yes, specify:











· Exempted under section III-F of

the NIH Recombinant DNA guidelines?
 FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No
· Chemicals used for the purpose of inducing
 FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

carcinogenic effects?


  If yes, specify:











(Lab PI) Sign & Date:












(OSEH-BSO) Sign & Date:











Clear / Decon

	For office use only.  Reason for Decon:


   SAFETY CABINENT CLEARENCE FORM
http://www.oseh.umich.edu/deconform.pdf 

Appendix L
ADDITIONAL BIOLOGICAL DISINFECTANTS

Liquid Disinfectants noted by NIH (National Institutes of Health) (http://www.nih.gov/od/ors/ds/pubs/biodecontamination/biodecon1.html):
· 2% Glutaraldehyde (aqueous)
· 2% Hydrogen peroxide (stabilized)
· 1-8% Formaldehyde (aqueous)
· Iodophors (30-50 mg. of free iodine per liter; 70-150 mg of available iodine per liter)

· Chlorine compounds (500-5,000 mg of free chlorine per liter)

· 70% Alcohol (ethyl or isopropyl)
· 0.5% Iodine and 70% alcohol

· 0.5-3% Phenolic compounds (aqueous)
· 0.1-0.2% Quaternary ammonium compounds (aqueous)

From the ORCBS (Michigan State University) website (http://www.orcbs.msu.edu/biological/programs_guidelines/biosafety_manual/bm_13fdecontamination.htm):
There are many different liquid disinfectants available under a variety of trade names. In general, these can be categorized as halogens, acids or alkalines, heavy metal salts, quaternary ammonium compounds, aldehydes, ketones, alcohols, and amines. Unfortunately, the most effective disinfectants are often very aggressive (corrosive) and toxic. Some of the more common ones are discussed below:

Alcohols:
Ethyl or isopropyl alcohol in concentration of 70% to 90% are good general-use disinfectants. However, they evaporate fast and therefore have limited exposure time. They are less active against non-lipid viruses and ineffective against bacterial spores. Concentrations above 90% are less effective.

Formalin:
Formalin is 37% solution of formaldehyde in water. Dilution of formalin to 5% results in an effective disinfectant. Formaldehyde is a human carcinogen and creates respiratory problems at low levels of concentration.

Glutaraldehyde:
This compound although chemically related to formaldehyde, is more effective against all types of bacteria, fungi, and viruses. Vapors of glutaraldehydes are irritating to the eyes, nasal passages and upper respiratory tract. They should be used always in accordance with the instructions on the label and the appropriate personal protective equipment.

Phenol and Phenol Derivatives:
Phenol based disinfectants come in various concentrations ranging mostly from 5% to 10 %. These derivatives including phenol have an odor, which can be somewhat unpleasant. Phenol itself is toxic and appropriate personal protective equipment is necessary during application. The phenolic disinfectants are used frequently for disinfection of contaminated surfaces (e.g., walls, floors, bench tops). They effectively kill bacteria including Mycobacterium tuberculosis, fungi and lipid-containing viruses. They are not active against spores or non-lipid viruses.

Quaternary Ammonium Compounds ("Quats"):
Quats are cationic detergents with strong surface activity. They are acceptable for general-use disinfectants and are active against Gram-positive bacteria and lipid-containing viruses. They are less active against Gram-negative bacteria and are not active against non-lipid-containing viruses. Quats are easily inactivated by organic materials, anionic detergents or salts of metals found in water. If Quats are mixed with phenols, they are very effective disinfectants as well as cleaners. Quats are relatively nontoxic and can be used for decontamination of food equipment and for general cleaning.

Halogens (Chlorine and Iodine):
Chlorine-containing solutions have broad spectrum activity. Sodium hypochlorite is the most common base for chlorine disinfectants. Common household bleach (5% available chlorine) can be diluted 1/10 to 1/100 with water to yield a satisfactory disinfectant solution. Diluted solutions may be kept for extended periods if kept in a closed container and protected from light. However, it is recommended to use freshly prepared solutions for spill clean-up purposes. Chlorine-containing disinfectants are inactivated by excess organic materials. They are also strong oxidizers and very corrosive. Always use appropriate personal protective equipment when using these compounds. At high concentrations and extended contact time, hypochlorite solutions are considered cold sterilants since they inactivate bacterial spores. Iodine has similar properties to chlorine. Iodophors (organically bound iodine) are recommended disinfectants. They are most often used as antiseptics and in surgical soaps and are relatively nontoxic to humans.
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