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CEE Laboratory  Hazard Identification Checklist 
Laboratory Supervisor
Departmental Safety Officer:
Hazard Checklist:  Check all that apply to your laboratory 
Metal Fabrication (Welding, Cutting, Brazing, Grinding, Drilling, Machining, etc.) Soldering, Construction, etc.
Power Tools, Equipment, Machine Guarding / Power Transmission (Gears, Belt/Chain drives, Rotating/Moving parts, Pinch points), Robotics, Sharp objects, Stored energy (springs, gravity, etc).
Extreme temperatures; Lifting heavy objects; Heights (scaffolding, ladders, cliffs, trees); Slip, trip or fall hazards; water; Overhead/Falling objects (cranes, hoists,  tree branches, drones, projectiles); Vehicle traffic; Confined spaces; Dust; etc.
Biological Safety and Exposure Control
1)  Will this project involve recombinant/synthetic DNA?
For help with this section
This information is required by the NIH Guidelines for Research Involving Recombinant DNA Molecules.
With regard to host-vector systems and biological containment, please refer to the NIH Guidelines.
Section II-B:         Safety Considerations - Containment
Appendix G:            Physical Containment
Appendix I:              Biological Containment - Host-Vector Systems
Appendix P:            Physical and Biological Containment - Plants  
Appendix Q:           Physical and Biological Containment - Animals 
a)  Source(s) of the DNA
b)  Nature of the inserted sequences
c)  Host(s) and Vector(s) used
d)  Biological containment 
e)  Will attempts be made to express a foreign protein?
2)  Identify the organisms / biological materials that will be used in this project and briefly describe the recognized risks  
associated with them.
Organism/Material
Recognized Risks
When listing the organisms and/or biological materials that will be used in your research, please indicate the source where they will be obtained.  Additionally, because the risks associated with a particular organism will vary depending upon its origin, please list the strain, sub-species, isolate number, lineage, etc, for the organism that you will be using in your laboratory.   In identifying the risks associated with the organisms and/or biological materials* used in your research, take into consideration the hidden risks that may be associated with them.  For example, blood or blood products may contain pathogens such as Hepatitis viruses or HIV.  Similarly human and animal cell lines, particularly those that are not well characterized, may harbor latent or adventitious agents that are potentially infectious or tumorigenic.  For known pathogens describe the symptoms and severity of the disease, the interventions/treatments that are available, the known routes of infection and the incidence of laboratory acquired infections.  In addition to considering the risks to individuals working in the laboratory, the risks to the community (human population), and the environment (plant, animal, agriculture, forests, etc.) must also be considered should an accidental release occur.  For example working with exotic species or transgenic organisms may pose an environmental risk. 
* Biological materials are broadly defined as hazardous or potentially hazardous materials derived from biological sources.  For example, toxins derived from bacterial, fungal, plant or animal sources.   In contrast, synthetically derived organic compounds, carcinogens, inorganic materials such as arsenic or cyanide compounds and other materials that interfere with or disrupt biological processes are not considered as part of this biological risk assessment.  However, the use any of these other materials in your laboratory must be addressed in your laboratory's chemical hygiene plan. 
Risk group classification for specific infectious agents may be found in 
Appendix B of the NIH Guidelines http://osp.od.nih.gov/sites/default/files/NIH_Guidelines.html#_Toc351276291; 
Section VIII Biosafety in Microbiological and Biomedical Laboratories 
http://www.cdc.gov/biosafety/publications/bmbl5/BMBL.pdf; 
American Biologcial Safety Association (ABSA) website, https://my.absa.org/tiki-index.php?page=Riskgroups  
For agents not specifically listed by these or other sources, the following general guidelines apply when assigning an organism or biological material to a specific Risk Group.
Risk Group 1:         Organisms and biological materials in this group have no or low individual and community risk.  They are unlikely to cause disease in humans or animals and would have no or minimal impact on the environment if accidentally released.
Risk Group 2:         Organisms and biological materials in this group have moderate individual risk and low community risk.  They are unlikely to be a serious hazard to laboratory workers, the community, livestock or the environment.  They may cause diseases in humans or animals but are rarely serious.  Therapeutic interventions are available.
Risk Group 3:         Organisms and biological materials in this group are associated with serious or lethal diseases in humans or animals for which therapeutic interventions are available.  Although individual risk is high, there is low community risk since the disease does not ordinarily spread from one infected individual to another. 
Risk Group 4:         Biological agents in this group are likely to cause serious or lethal diseases in humans that are readily transmitted from one individual to another.  Effective treatment is usually not available.  
Notes:  
i.)    Work with materials in Risk Group 2 or 3 requires review and approval from the Institutional Biosafety   Committee (IBC).
ii.)   Work with Risk Group 4 agents is not permitted at Michigan Technological University.
iii.)  Because of the bias toward human pathogens found in the documentation for Risk Group assignment, the  Risk Group assigned to organisms or materials with potential impact on agriculture or the environment  must often be extrapolated. 
4)  Evaluate the risks associated with the laboratory procedure(s) that involve the use of these organisms or materials and describe the controls that will be used to mitigate these risks (laboratory practices, containment, barriers, PPE, etc.,)
Procedure
Risks
Controls
In your description of the laboratory procedures that will be used with this organism or material, consider the quantity of the material used, its concentration, how will it be stored, how will it be contained/restricted from spreading, how will waste be handled (including sharps), how will equipment and laboratory surfaces be disinfected.  Consider also, whether or not the procedure is likely to create hazardous aerosols or droplets (procedures involving pipetting, centrifugation, vortexing, sonication and other similar processes that add energy to the material are known to produce aerosols). Procedures that involve animals present additional hazards from bites, scratches, potential exposure to zoonotic agents and allergies. Additionally, the complexity or the scale of the procedure may create hazards beyond those related to routine laboratory procedures. Finally describe the controls that will be used to minimize the risk associated with each procedure.
In determining the Biosafety level for work in your laboratory take into consideration that the assignment of an organism or biological material to a Risk Group does not equate to the assignment of a Biosafety level. While Risk Groups can generally be correlated with Biosafety Levels, they do not take into consideration the laboratory procedures and equipment that are used when working with the material. For example, although the risk of laboratory infection from working with cell cultures in general is low, most cell culture experiments are conducted at biosafety level 2 both to prevent exposure to infectious agents potentially associated with the cells and to protect the cell cultures from adventitious contamination. 
6)  Have the laboratory's design, equipment and work practices been evaluated and found appropriate for work at the designated Biosafety level?
Please describe the changes necessary for work at this Biosafety level in the space below.
For a description of the practices, safety equipment and laboratory facilities recommended for each Biosafety level, refer to the following: 
Sections II, IV and/or V of Biosafety in Microbiological and Biomedical Laboratories (BMBL) 
http://www.cdc.gov/biosafety/publications/bmbl5/BMBL.pdf; 
Appendix G of the NIH Guidelines http://osp.od.nih.gov/sites/default/files/NIH_Guidelines.html#_Toc351276347 
Bloodborne pathogens http://www.michigan.gov/documents/CIS_WSH_part554_35632_7.pdf 
Chemical Safety and Exposure Control
Go to MSDSonline (www.mtu.edu/sds) to obtain a Safety Data Sheet (SDS) for the chemicals and other hazardous materials that will be used for your project.  The SDS will list the hazards associated with the chemical and provide basic information for its safe use.   
4.  Describe the engineering controls, work practices, training and personal protective equipment that will be used to minimize these risks.
4.  Describe the engineering controls, work practices, training and personal protective equipment that will be used to minimize these risks.
4.  Describe the engineering controls, work practices, training and personal protective equipment that will be used to minimize these risks.
4.  Describe the engineering controls, work practices, training and personal protective equipment that will be used to minimize these risks.
4.  Describe the engineering controls, work practices, training and personal protective equipment that will be used to minimize these risks.
4.  Describe the engineering controls, work practices, training and personal protective equipment that will be used to minimize these risks.
4.  Describe the engineering controls, work practices, training and personal protective equipment that will be used to minimize these risks.
4.  Describe the engineering controls, work practices, training and personal protective equipment that will be used to minimize these risks.
Electrical Safety
Batteries are generally a safe and reliable source of electrical energy.  However, improper use of a battery may cause injuries.  For example, electrical shock from a short circuit, physical burns due to arcing or fires may occur if a battery is not properly used or stored.  Similarly, both thermal and chemical burns may result from overheating and rupture if batteries are not recharged correctly.  The type of battery, its voltage and the current it is able to generate should all be taken into consideration when evaluating the risks associated with the use of a battery.  Additionally, the weight of lead/acid batteries should be considered a potential hazard when these batteries must be moved.  Precautions should be taken to prevent lifting injuries.  Finally, many of the chemicals used in batteries are toxic or hazardous to the environment.  Consideration should be give when these batteries are disposed.  
Note:  Arcing / short circuit of 9-volt batteries can cause fire. see 9-volt battery safety
High Voltage Energized Circuits exceeding 50V This work is not allowed by some departments. Check your department policy before proceeding. 
Hazardous Procedures:
See MIOSHA Occupation Health Standards for welding, cutting and brazing. 
michigan.gov/documents/CIS_WSH_part529_54717_7.pdf
michigan.gov/documents/CIS_WSH_part12_51046_7.pdf
Self-Inspection Checklist
1.  Are all individuals that perform cutting, welding and brazing properly trained and competent?  Is the training/competency documented?
2.  Are all moveable fire hazards and combustibles moved to at least 35 feet away from areas or objects to be welded? (see Note below)
3.   When welding or cutting operations are performed within 35 feet of combustible materials or floor, ceiling, or wall openings, are guards, barriers, or other precautions used to confine heat sparks and slag? (see Note below)
4.   Is welding prohibited where flammable materials are used (such as paints) or where heavy combustible dust concentrations are present?
5.   Is suitable fire extinguishing equipment available where welding or cutting is done and ready for instant use?
6.   Before welding or cutting, barrels, tanks, and other containers, are they thoroughly cleaned to remove materials that may cause fire, explosion, or release of toxic materials when heated?
7.   Before welding or cutting containers, are all hollow spaces and cavities vented to release trapped air or gases?
8.   Are welding cables and hoses kept clear of passageways, ladders, and stairways?
9.   Do welders, cutters, brazers, and their assistants wear personal protective equipment (PPE) that is appropriate for the work they are performing (eg. gloves, apron, helmet, eye protection with proper filter lens shade numbers, etc.,)?
10. Are employees and students working nearby protected from arc welding rays by screens, booths, or shields?
10a.  Do booths and screens have at least two feet of space at the bottom to permit air circulation at the floor level?
11. Are all welding operations in confined spaces done with careful consideration to space ventilation, respiratory protection, rescue, escape, atmospheric testing, and personnel training? (see Physical Hazards - Confined Spaces)
12. Is mechanical ventilation provided when there is less than 10,000 cubic feet of space/welder and/or a ceiling height of less than 16 feet. 
13. Is ventilation sufficient to prevent harmful exposures when welding or cutting toxic materials such as lead, zinc, cadmium, mercury, beryllium or fluorides?
14. Have safety data sheets (SDS) been reviewed for all  fluxes, coatings, coverings, and filler metals?
15. Is first aid equipment for welders immediately available at all times?
16. Are preservative coatings on metal surfaces evaluated for flammability or toxicity and                    removed if necessary before welding, cutting or heating? 
Note: If all fire hazards cannot be removed or when the floor, ceiling, or wall has openings, special precautions listed in 29 CFR 1910.252(a)(2) and 1926.352(e) and (f) may be necessary. These requirements include having fire watchers present during and up to 30 minutes after the job is done; having an inspection conducted before beginning work; covering or wetting combustible materials; relocating combustibles; and covering or shutting down ventilation ducts and conveyors. In some cases, welding or cutting is prohibited if sprinkler systems are inoperable or unusual fire and explosion hazards exist.
Source: http://www.cdc.gov/niosh/docs/2004-101/chklists/r1n64w~1.htm
Safety Checklist
1.  Do side guards cover the spindle, nut and flange and 75% of the wheel diameter?
2.  Is the adjustable tongue guard on the top side of the grinder used and kept to within 1/4 inch (6mm) of the wheel?
3.  Is the maximum RPM rating of each abrasive wheel compatible with the RPM rating of the grinder motor?
4.  Are tool rests for grinding wheels set to within 1/8 inch (3mm) or less from the grinding wheel?  
5.  Are goggles or face shields always worn when grinding?  
6.  Are all individuals that use the grinder properly trained and know how to use it safely?   
4.  Do students have proper training to perform this procedure? 
Mechanical /Machine Guarding
https://www.osha.gov/Publications/Mach_SafeGuard/toc.html
2.  Are the power tools, equipment and machines listed above properly guarded to prevent accidental injury from moving/rotating parts, flying chips/particles/sparks and other related hazards?  
3.  Are all the power tools, equipment and machines listed above in good condition and regularly inspected before each use to ensure safe operation?  
4.  Are all individuals that use these power tools, equipment and machines properly trained in their safe operation?  
Mechanical power transmission may involve moving components that rotate (gears, pulleys, flywheels, etc), move up and down or back and forth (connecting rods, cams, etc.,) or move in a straight line (belts, conveyors, chain drives, etc.,).  All moving components in a power transmission system must be guarded to prevent contact with any part of the operator's body.  The only openings allowed in power transmission guards are those for lubrication, adjustment, repair, and inspection.  These openings should be provided with interlocked covers that cannot be removed except by using tools for service or adjustment.
1.  Are all moving components of the power transmission system properly guarded to prevent accidental contact?  
2.  Do you have a safe operating procedure that prohibits operation of the power transmission system if guards are removed or disabled?  
3.  Is a lockout system used to prevent accidental start up and operation of the system while it is being serviced?
4.  Are those who operate or work with the machinery advised of proper dress?  (eg. no loose clothing, jewelry, long hair, etc., that can be caught and/or pulled into the machinery)
5.  Has the additional need for  personal protective equipment (PPE) has been evaluated?
       Power Tool Safety Checklist
Yes     No    NA
1.  Is the tool is in safe operating condition: cleaned, repaired, lubricated and tested before starting work?
2.  Is the power cord is in good condition: no cuts or breaks in the insulation; grounding pin is in place?
3.  Does the power switch operate smoothly?
4.  Are guards in place and functioning properly to prevent accidental contact with moving parts?
5.  Does the motor run smoothly without excessive sparking from the brushes?
6.  Are ventilating slots clear allowing for good air circulation?
7.  Are all individual that use power tools and equipment properly trained in their safe operation?
Additional Precautions when using Hand-held /Portable Power Tool
Always wear appropriate personal protective equipment (safety glasses, gloves, hearing protection, etc.Never lay the power cord across ground where it may create a tripping hazard or be run over by vehicles.Never use power tools in wet or damp condition unless the toll is specifically designed for this type of work.Never unplug the tool by pulling on the power cord or use the power cord to carry or lift the tool.Never allow the power cord to hang over sharp edges or come into contact with water.
4.  Describe the engineering controls, work practices, training and personal protective equipment that will be used to minimize these risks.
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=DIRECTIVES&p_id=1703
Noise
The National Institute of Occupational Safety and Health (NIOSH) recommends removing hazardous noise from the workplace whenever possible and using hearing protectors in those situations where dangerous noise exposures have not yet been controlled or eliminated.   
For help with evaluating noise levels or for additional information about hearing protection contact Michigan Tech's Environmental Health and Safety ehs@mtu.edu or  906-487-2118 
Sound level of common tools  in decibels (dB)
85	
vacuum  cleaner, blender
90
belt sander, power mower
95
circular saw, masonry saw
97
nail gun
98
grinder
102
impact wrench
110
chain saw, (rock concert)
120
 oxygen torch, (snowmobile)
130
jackhammer
140
gunshot
Sound Level  in decibels (dB)	
Cumulative exposure during an 8 hour period
85		
8 hours
90
2 hours	
92
1 hour
95
47 minutes
97
30 minutes
100
15 minutes
102
9 minutes
105
4 minutes
110
1 minute
115
28 seconds
Physical Hazards
Pressure
Radiation
Other Hazards Not Otherwise Specified:
Review and Approval
Processing Instructions
The completed CEE Hazard Identification Checklist must be signed by the Lab Supervisor and submitted to Lisa Cunard the CEE Safety Administrator. The form will then be routed to a CEE Safety Officer for review. Please email to lacunard@mtu.edu or you may submit a paper copy. If you have questions about the Hazard Identification Checklist or other safety concerns please contact the CEE Safety Committee at ceesafety-l@mtu.edu or visit the CEE Safety webpage https://www.mtu.edu/cee/safety/forms-policy to find contact information for the CEE Safety Committee members.
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