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Safety Report – Hazard Identification, Evaluation, and Control
This report is designed to guide researchers through the process of hazard identification, evaluation, and control specific to their research projects within the Department of Chemical Engineering. Its primary goal is to proactively identify and assess potential sources of harm in the laboratory and implement effective control measures to manage risks before incidents occur. 
The Researcher must complete this form in collaboration with the Lab Supervisor/PI or other lab members to assess laboratory hazards related to their activities, then submit it to the Lab Supervisor/PI for review and approval.
Section 1: Researcher and Lab Identification
	Prepared by: Researcher’s name
	WATIAM: 

	Position: Researcher’s position (Research Assistant, MSc, PhD, etc.)
	Date:

	Submitted to: Supervisor/PI

	Lab location(s): Building and room number of the lab(s) that the researcher will access

	Research Project/Activities: Brief description of research project or lab activities.
Examples: 
-Research on the use of recombinant Escherichia coli and Pseudomonas putida for a synthetic symbiotic bacterial consortium for plastic biodegradation.
-Research on the Fabrication of thin film photodetectors of 2D materials like molybdenum disulphide and graphene.
- Prepare standards and reagents for use in analytical procedures.



Section 2: Hazard Assessment
Identify the hazards associated with your research project and define appropriate control measures to minimize the risk of exposure. The activities listed in the tables below are provided to guide you through this process.
- If any listed activities do not apply to your project, feel free to remove or modify them accordingly.
- If your project involves additional or unique activities not included in the tables, add them—along with the corresponding potential hazards and control measures.
This ensures your hazard assessment is tailored to the specific risks of your research.
	Chemical Hazards

	Hazard Identification:
Activity/Agent/Equipment
	Hazard Evaluation:
Description of Hazard
	Hazard Control:
Measures to minimize risk

	Working with dilute corrosive liquids.
List all that apply:
Ex: 0.1M NaOH or HCl
	Eye/skin damage.
	Safety glasses/goggles, light chemical-resistant gloves, lab coat. 

	Working with concentrated or acutely toxic corrosives, or work which creates a splash hazard.
List all that apply:
Concentrated sulfuric acid.
	Poisoning, increased potential for eye and skin damage.
	Safety goggles, heavy chemical-resistant gloves, lab coat and chemical-resistant apron.
Work in the fume hood.

	Working with organic solvents or flammable organic compounds.
List all that apply:
Ex: Acetone, Ethanol, etc.
	Skin or eye damage, potential poisoning through skin contact. 
	Safety glasses/goggles, light chemical-resistant gloves, lab coat.
Work in the fume hood.

	Working with toxic or hazardous chemicals – Solids and Liquids.
List all that apply:
Ex: Sodium Cyanide, Ethanol, THF.
	Skin/eye damage, potential poisoning through skin contact.
	Safety glasses (goggles for large quantities), lab coat, light chemical-resistant gloves.
Follow established SOP.

	Working with large volumes of organic solvents, small to large volumes of dangerous solvents, or work which creates a splash hazard.
List all that apply:
Ex.: chloroform, carbon tetrachloride.
	Major skin/eye damage, potential poisoning through skin contact.  
	Safety goggles, heavy chemical-resistant gloves, flame-resistant lab coat.
Work in the fume hood.
Follow established SOP.

	Working with acutely toxic or hazardous chemicals (solid or liquid).
List all that apply:
	Skin/eye damage, potential poisoning through skin contact.
	Safety glasses (goggles for large quantities), lab coat, heavy chemical-resistant gloves.
Work in the fume hood.
Follow established SOP.

	Working with compressed gases.
List all that apply:

	Eye/skin damage, flying debris.
	Wear safety glasses, lab coat, light chemical-resistant gloves
Check fittings and connections for leaks.
Follow established procedures.

	Working with toxic or hazardous compressed gases.
List all that apply:

	Skin/eye damage, potential poisoning through inhalation.
	Safety glasses (goggles for large quantities), lab coat, light chemical-resistant gloves.
Work in the fume hood.
Store gas cylinders in vented cabinets. Check fittings and connections for leaks.
Follow established SOP.

	Working with pyrophorics or water reactive chemicals.
List all that apply:
	Severe skin and eye damage.  Fire.
	Safety glasses/goggles, chemical-resistant gloves, lab coat, flame resistant lab coat and chemical-resistant apron for high risk activities.
Work in inert atmosphere.
Follow established SOP.

	Working with potentially explosive chemicals.
List all that apply:
	Splash, detonation, flying debris, skin and eye damage.  Fire.
	Safety glasses, face shield, blast shield, heavy gloves, flame-resistant lab coat.
Follow established SOP.

	Working with nanomaterials.
List all that apply:
	Inhalation, exposure, dermal exposure.
	Safety glasses/goggles, light chemical-resistant gloves, lab coat.
Work in HEPA filtered glovebox if the material can become airborne, otherwise, work in the fume hood. 

	
	
	

	
	
	



	Biological Hazards

	Hazard Identification:
Activity/Agent/Equipment
	Hazard Evaluation:
Description of Hazard
	Hazard Control:
Measures to minimize risk

	Working with agents or recombinant DNA classified as Biosafety Level 1 (BSL-1).
List all that apply:
	Eye or skin irritation. 
	Safety glasses/goggles for protection from splash or other eye hazard, latex or nitrile gloves for broken skin or skin rash, lab coat or gown.
Follow established SOP.

	Manipulation of cell lines, viruses, bacteria, or other organisms classified as Biosafety Level 2 (BSL-2).
List all that apply:
	Exposure to infectious material, particularly through broken skin or mucous membranes.
	Safety glasses/goggles for protection from splash or other eye hazard, latex or nitrile gloves, lab coat or gown.
Follow established SOP.

	
	
	

	
	
	



	Physical Hazards

	Hazard Identification:
Activity/Agent/Equipment
	Hazard Evaluation:
Description of Hazard
	Hazard Control:
Measures to minimize risk

	Working with liquid nitrogen.

	Major skin, tissue or eye damage.
Frostbite, asphyxiation.
	Safety goggles for large volumes, impermeable insulated gloves, lab coat.
Work in well ventilated area.

	Working with very cold equipment or dry ice.
	Frostbite, hypothermia. 
	Safety glasses, insulated gloves (possibly warm clothing), lab coat.

	Working with hot liquids, equipment, open flames (autoclave, Bunsen burner, water bath, oil bath).
	Burns resulting in skin or eye damage. 
	Safety glasses/goggles for large volumes, insulated gloves (impermeable insulated gloves for liquids, steam), lab coat.
Follow established SOP.

	Working with an apparatus with contents under pressure or vacuum.
	Eye/skin damage, flying debris.
	Safety glasses/goggles, chemical-resistant gloves, lab coat, face shield and flame resistant lab coat for high risk activities.
Follow established SOP.

	Working with loud equipment, noises, sounds, alarms, etc.
	Potential ear damage and hearing loss. 
	Earplugs or ear muffs as necessary.

	High-pressure, high-temperature reactors
	Explosion and leaks.
	Safety glasses/goggles for large volumes, insulated gloves, lab coat.
Work in the fume hood with additional shielding.
Use only certified vessels
Follow established SOP.

	Lab Extruder
	Can cause burns - high temperature 
Crushing injuries from moving parts.
May release fumes.
	Safety glasses, insulated gloves, lab coat.
Work under proper ventilation (fume hood or snorkel).
Follow established SOP.

	
	
	

	
	
	



When working with the hazards listed below, please review the associated program for specific requirements.
Biohazardous Materials
X-Rays
Lasers Class 3B or 4
Radiation Sources
Nanomaterials
Designated substances (Acrylonitrile, Arsenic, Asbestos, Benzene, Coke oven emissions, Ethylene oxide, Isocyanates, Lead, Mercury, Silica, Vinyl chloride).


Section 3. Emergency Response
In addition to preventing incidents, researchers must be prepared to respond effectively when they occur. This includes practicing how to address a range of potential emergencies, such as fires, injuries, chemical exposures, and spills, and knowing how to select and correctly use emergency equipment such as fire extinguishers, fire alarms, first aid kits, eyewash stations, safety showers and spill kits. The Health and Safety section 6  of the Chemical Engineering website describes general emergency response procedures. However, researchers should also familiarize themselves with the lab-specific procedures, including the exact location of the emergency equipment, emergency contact information, and emergency exits. Consult your supervisor or lab mates to complete the tables below.

	Emergency Equipment for Lab #1
	Location

	Fire Extinguisher 
	Examples: Left of the door

	First Aid Kit
	Right of the door or drawer near equipment X

	Eye Wash
	Sink by fume hood #1

	Emergency Shower (if applicable) 
	Back of the lab

	Spill Kit
	Under the sin

	Sand bucket (if applicable)
	Near battery tester

	Other lab-specific emergency equipment.
	


Include additional Emergency Equipment tables if accessing more than 1 laboratory.

	Emergency Contact
	Phone Number

	UW Special Constable Services: 
	519-888-4911 Ext 22222

	Hazardous Materials Spills: 
	519-888-4911 Ext 22222

	Ambulance: 
	911, then notify UW Special Constable Services

	Plant Operations: 
	519-888-4813 Ext 43793

	Principal Investigator: 
	Cell or Home number

	Lab Manager (if applicable)
	Cell or Home number



Section 4. Incident Reporting
When an incident occurs, it is crucial to respond properly as outlined in the previous sections. It is also necessary to submit an incident report for regulatory compliance and to improve the overall safety of everyone. All laboratory incidents, including “near misses,” should be promptly reported so that lessons learned can be shared within the laboratory, department, and the wider university community. The goal of incident reporting and investigation is not to assign blame, but rather to prevent similar events from occurring in the future. Incident reports can be submitted online using the Safety Office Incident Reporting tool.





Section 5. Hazardous Waste
Waste management in a research lab is essential for maintaining a safe and efficient working environment, protecting human health, and preventing environmental contamination. Research waste management programs ensure safe and compliant management (storage and disposal) of wastes generated as a result of experimental research at the University of Waterloo.
Familiarize yourself with the waste and hazardous waste disposal guidelines before starting any lab work. Ensure you have the appropriate type and quantity of waste containers so that your waste is properly segregated to avoid incompatibility issues. The Health and Safety section 8 of the Chemical Engineering website describes general waste disposal procedures similarly to the table listed below. However, researchers should also know the lab-specific waste disposal procedures. 

	Solid Hazardous Waste

	Type
	Examples
	Container

	Solid hazardous waste
	Solid materials contaminated with chemicals. Cannot contain pourable liquids.
	Solid waste bucket lined with a plastic bag.

	Solid hazardous waste containing nanomaterials
	Solid materials contaminated with nanomaterials such as carbon nanotubes.
	Solid waste bucket lined with two plastic bags. Label the container with the word “NANO”

	Sharps
	Razor blades, needles, cannulas, etc.
	Sharps container.

	Clean broken glass
	Broken glassware, clean vials, etc.
	Broken glass container lined with a plastic bag.

	Batteries
	Alkaline, lithium-ion, lead acid, etc. 
	Battery container. Rechargeable batteries must have their ends taped. 

	e-Waste, lab equipment
	Computers, broken lab equipment, etc.
	Contact c2dalcas@uwaterloo.ca 

	Liquid Hazardous Waste

	Type
	Examples
	Container

	Non-halogenated solvents mixed with <20% water
	Acetone
Alcohol
Hexane
	4L glass bottle

	Non-halogenated solvents mixed with >20% water
	Non-halogenated solvents containing more than 20% water
	4L glass bottle

	Aqueous Waste
	Buffer solutions, salt solutions.
	4L glass or plastic bottle

	Halogenated organic solvents
	Chloroform
Methylene chloride
	4L glass bottle

	Oxidizing Acids
	Concentrated oxidizing acids such as nitric, sulfuric, and perchloric acid.
	4L plastic bottle

	Strong Inorganic Acids
	Aqueous solutions containing above a few percent of strong inorganic acids such as hydrochloric and phosphoric acid.
	4L plastic bottle

	Strong Inorganic Bases
	Aqueous solutions containing above a few percent of strong inorganic bases such as sodium hydroxide
	4L plastic bottle

	Pyrophorics and water-reactive
	Alkyl metals
Phosphorus
	Contact esf@uwaterloo.ca

	Explosives, shock-sensitive
	Picric acid, nitroglycerin
	Contact esf@uwaterloo.ca 

	Program Specific Waste

	Type
	Examples
	Container

	Biohazardous Waste
	Cultures of infectious agents
	Follow biological waste segregation guidelines.

	Radioactive Waste
	Equipment containing radioisotopes
	Follow radioactive waste segregation guidelines




Section 6. Evaluation of the effectiveness of the controls
A research laboratory is a dynamic and ever-evolving space, where experiments frequently shift and new procedures are introduced. As a result, hazard assessments must be continuously updated to reflect these changes. This creates an ongoing cycle of evaluation and improvement: once hazards are identified and control measures are implemented, their effectiveness must be assessed to ensure they are functioning as intended.
This evaluation process often prompts further refinement of safety strategies. Key questions to consider include:
· Did a hazard manifest itself that was not previously identified? 
·  Did a control perform the way it was expected to, or should the experiment be repeated? 
·  Did something go exceptionally well that others could learn from? 
·  Did any close calls or near misses occur that indicate areas of needed improvement?
By regularly asking these questions, researchers can foster a culture of safety, adaptability, and continuous learning within the lab.
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