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Safety Depends On Us
Safe Operating Procedure
SAFETY AUDIT GUIDELINES FOR CHEMICAL LABORATORIES 
Safety audits represent one of the most important elements in the implementation of an effective occupational health and safety program. The importance of auditing requires supervisors to conduct work area safety inspections semi-annually for laboratory areas. 
See the Laboratory Checklist below. 
The benefits and purposes of conducting work area surveys are listed below: 

• Assess the implementation of policies and procedures adopted by UNL to protect employees from injuries and illness due to occupational hazards. 

• Identify hazardous conditions, processes, and work practices that may lead to injury, illness, or prohibited releases to the environment. 

• Aid in detecting prohibited conditions, work practices, and processes. 

• Serve as a communication tool by which responsible individuals are made aware of the health and safety hazards to humans and animals, as well as potential damage to real property or the environment as a result of unsafe processes, conditions, or work practices. 

• Identify regulatory risk by assessing compliance with various regulatory standards. 

• Guide in developing systematic prevention and compliance assurance programs to minimize the potential for occupational injuries and illnesses, unauthorized environmental releases, and enforcement actions. 

The checklist and information provided below is not meant to cover every possible hazard that may exist in a laboratory, but rather as abridged guidelines to assess hazardous conditions and operations common to laboratories. Additional questions may be required for a thorough safety audit of a particular laboratory. The checklist is the same checklist used by EHS professionals when conducting work area surveys (Safety Audits). 

To use the checklist below, review each item and indicate the compliance status of each requirement by entering “Yes”, “No” or “NA” (not applicable) in the “Compliant” column. The intent is to aid in identifying and correcting those items that receive a “No” response. 

For hazards that are corrected, please indicate the date of the correction. Inspection records should be retained for five (5) years. BP = Best Practices 

	Compliant
	Chemical Hygiene
Program
	Date Corrected/ Comments

	1. Are exposures to chemical adequately controlled? (Look for material handling outside of exhaust hoods, strong odors, employee complaints, chemical residues outside of hoods, etched windows and equipment). 

	2. Are employees aware of the location and availability of the Virtual Manual and other lab specific safety procedures? 

	3. Are employees aware of the Signs and symptoms of exposure to hazardous chemicals in the laboratory? (For example, ask about signs of overexposure to xylene? Do employees know what a permissible exposure limit is?) 

	4. Are all signs that are required in place (radiation, biosafety, pesticide, emergency). 

	5. Are all select carcinogens, reproductive toxins, and substances with a high degree of acute toxicity being used in a clearly demarcated designated area, such as an exhaust hood or glove box? 

	6. Are perchloric acid safety procedures being used in the laboratory if applicable? 

	7. Are peroxide forming chemicals (ether, tetrahydrofuran) dated and stabilized with an inhibitor? 

	8. Is there an up-to-date comprehensive inventory of chemicals kept in the laboratory either in electronic or hardcopy form? (For a small lab choose five chemicals at random and look to see if they are listed. For large labs or multiple room surveys, choose ten chemicals for comparison) 

	9. Are all manufacturers’ labels on containers of hazardous chemicals intact? 

	10. Are all durable containers properly labeled? 

	11. Do employees know where and how to access MSDSs for chemicals used in the laboratory? 


	Compressed Gas Cylinders

	1. Are gas cylinders properly secured using restraints of adequate strength and braced against non-mobile structures? 

	2. Are quantities of toxic gases greater than lecture size (2 in by 13 in) with a health hazard of 3 or 4 or with a health hazard of 2 with poor warning properties kept in continuously ventilated gas cabinets (CO, chlorine)? 

	3. Are flammable gas cylinders in the lab limited to below 12 scf? See auditor’s notes below for limitations on toxic or oxidizer compressed gases. 

	4. Are gas cylinders stored with the cylinder caps in place? 

	5. Are different classes of gas cylinders STORED at least 20 feet apart unless protected in a gas cabinet? (Note: a cylinder that is not connected to piping with gauges in place is not considered in use and is being stored). 

	6. Are all cylinder gas pressure regulators dual gauge (inlet and outlet pressure) and of the proper compatibility? 

	7. Are areas of compressed gas usage and storage adequately ventilated to prevent accumulation of toxic or flammable gas? 

	8. Are all empty gas cylinders stored marked with the words “empty” of the symbols “MT”? 

	Cyrogenic Materials Safety 

	1. If cryogenic chemicals are being used, is appropriate PPE available/being worn (e.g. gloves and face shield)? 

	Engineering Controls 

	1. Have the exhaust enclosures been certified in the past year? Are all exhaust enclosures clearly marked with the last inspection date and whether or not it passed? 

	2. Are exhaust enclosures (e.g. chemical hoods) free of equipment and materials that impede proper functioning or use? 

	3. Are perchloric acid hoods clearly indicated? 

	Work Practice Controls 

	1. Are flammable liquids stored in flammable liquid cabinets? See auditor’s notes below for quantity limitations. 

	2. Are prohibitions against eating, drinking or storage of food or beverage being followed in the lab? 


	Personal Protective Equipment 

	1. Are employees wearing the appropriate required PPE? (Look to see if gloves, goggles, safety glasses, chemical smocks, shoes/boots are appropriate for the chemicals being used). 

	Housekeeping 

	1. Are aisleways clean and free from obstruction? 

	2. Are electrical cords placed in appropriate areas, to avoid tripping hazards? (i.e., not in walkways or aisles) 

	Electrical Hazards 

	1. Are electrical outlets appropriately used and not overloaded? 

	2. Are extension cords being used on a temporary basis? 

	3. Is there a three-foot clearance in front of the electrical panels and breaker boxes? 

	4. Are electrical cords and plugs in good repair and have grounding plugs? (Look also for cheater plugs) 

	5. Are power strips plugged directly into wall outlets and not into other power strips or extension cords? 

	6. Is all permanent wiring in conduit or concrete (not less than 2-inches thick)? 

	7. Are all electrical appliances UL approved? 

	8. Are laboratory personnel prohibited from repairing/modifying equipment where they could be exposed to voltages above 50 volts? 

	9. Is equipment for electrophoresis guarded to protect against shock and electrocution? 

	10. Are all equipment panels and guards in place (e.g. are all autoclave panels, guards for motors, fans, vacuum pumps in place)? 

	11. Are ground-fault-circuit interrupters (GFCI) on all electrical outlets in wet locations? (i.e., near sinks, in places that are washed down). 

	Fire Prevention/Emergency Planning 

	1. Are fire extinguishers inspected annually, charged, and free of obstruction? 

	2. Are portable fire extinguishers appropriate for the class of anticipated fires 

	3. Are materials stored more than 18 inches from the fire sprinklers? 

	4. Is there adequate incidental spill cleanup material available and do employees know where it is and how to use it? 

	5. Are flammable liquids needing refrigeration stored in flammable liquids refrigerators or flammable liquids freezers? 

	6. Is there an eye wash station in working order? Tested weekly? 

	7. Is there a working drench shower accessible to all employees? 

	8. Are eyewash stations and showers unblocked and clearly demarcated? 

	9. Are emergency phone numbers posted near the phone? 

	10. Are doors leading to exit hallways kept closed (Fire Code) 

	11. Are combustible materials (i.e., cardboard boxes, papers, etc) being stored in appropriate areas? 

	12. Are all flammable, corrosive and peroxide cabinets self-closing and in operable condition (i.e. self-close, no holes or missing bungs)? 

	General Safety and Best Practices 

	1. Is glassware in good shape (i.e., no cracks or chips, clean)? 
If no, explain. (BP)

	2. Is rubber tubing in good shape (i.e., no cracks, rotting, etc.)? If no, explain. (BP)



	3. Are clamps/stands/apparatuses stable, secured, and safe? If no, explain. (BP) 

	4. Are wall shelves being used for intended load? (BP) 

	5. Are tops of cabinets free of overload? (BP) 

	6. Is a sharps container available for broken glass, razor blades, and needles? 

	7. Are containers of liquid carried and stored in secondary containers? (BP) 

	Environmental 

	1. Are collection containers properly labeled (used and fully-written names of all constituents? 

	2. Are collection containers in good condition and compatible with the contents? 

	3. Are all collection containers closed such that the contents will not spill? 

	4. Are collection containers tagged promptly, staged for pickup in the same room that they are generated, and is there less than 55-galons (or one qt. of P-listed) of waste in the area? 

	5. Are all potentially hazardous wastes disposed via EHS (no visual evidence of potential illegal disposal)? 

	6. Are in-process chemicals managed appropriately so as not to create a potential hazardous waste violation (i.e., labeled, obvious use, etc.)? 

	7. If radioactive, is the container identified with radiation trefoil symbol and the words “Radioactive Material” and the isotope? 

	Additional Inspection Item 


ADDITONAL INFORMATION/ NOTES FOR AUDITORS: 
1. Pyrophoric gases (e.g., silane, diborane,) in greater than a lecture bottle size must be stored and used in a specially designed gas cabinets. Lecture sized cylinders can be used in a mechanically ventilated enclosure (e.g., chemical fume hood), however, detailed procedures must be documented to prevent exposure of the gas to the atmosphere. 

2. Standard chemical and perchloric acid fume hoods should operate at a face velocity of 80-120 cfm for general chemical use (unless otherwise indicated by hood design i.e., low flow hood)? 

3. Standard radiological hoods should operate at face velocity of 100-120 cfm? 

4. Type I and IIA1 Biological safety cabinets should operate at a minimum face velocity of 75 cfm; Type IIB cabinets should operate at a minimum face velocity of 100 cfm? 

5. Employees subject to medical surveillance requirements must be enrolled in the appropriate program (i.e., respirator users, workers potentially exposed to bloodborne pathogens or high noises, etc. 

6. NFPA specifies maximum container and total room volumes for flammable and combustible liquids. The table below summarizes NFPA maximums and is based on SPRINKLED laboratories. 

	Class IA 
	Class IB 
	Class IC 
	Class II 
	Class IIIA 

	Glass container 
	500 ml 
	1 L 
	4 L 
	4 L 
	20 L 

	Metal or plastic container 
	4 L (unless NFPA approved, then 10 L) 
	20 L 
	20 L 
	20 L (unless DOT approved, then 227 L) 
	20 L (unless DOT approved, then 227 L) 

	Room total (lesser of) 
	10 gal/ft2 

600 gal 

Class IA, IB, IC 

EXCLUDING quantities stored in NFPA approved cabinets or cans 

	Room total (lesser of) 
	20 gal/ft2 

1200 gal 

Class IA, IB, IC 

INCLUDING quantities stored in NFPA approved cabinets or cans 

	Room total (lesser of) 
	20 gal/ft2 

800 gal 

Class IA, IB, IC, II, IIIA 

EXCLUDING quantities stored in NFPA approved cabinets or cans 

	Room total (lesser of) 
	40 gal/ft2 

1600 gal 

Class IA, IB, IC, II, IIIA 

INCLUDING quantities stored in NFPA approved cabinets or cans 


	Examples of Class IA Flammable Liquids 
(flash point below 73 F; boiling point below 100 F) 

	acetaldehyde 
	ethyl chloride 
	petroleum ether 

	collodion 
	methyl ethyl ether 
	propylene oxide 

	ethyl ether 
	pentane 
	acetone 

	Examples of Class IB Flammable Liquids 
(flash point below 73 F; boiling point above 100 F) 

	acetone 
	ethyl acetate 
	methyl alcohol 

	benzene 
	ethyl alcohol 
	methylcyclohexane 

	butyl alcohol 
	gasoline 
	toluene 

	Examples of Class IC Flammable Liquids 
(flash point at or above 73 F, but below 100 F) 

	amyl acetate 
	isopropanol 
	turpentine 

	amyl alcohol 
	methyl alcohol 
	xylene 

	dibutyl ether 
	styrene 

	Examples of Class II Combustible Liquids 
(flash point at or above 100 degrees F and below 140 F) 

	Acetic acid 
	Diesel fuel 
	Mineral spirits 

	Camphor oil 
	Methyl lactate 
	Cyclohexane 

	Examples of Class III Combustible Liquids 
(flash point at or above 140 F) 

	Aniline 
	Furfuryl alcohol 
	Naphthalene 

	Phenol 
	Carbolic acid 
	Pine oil 


7. Dispensing of class I flammable liquids to or from containers less than or equal to 20 L (5gal) in capacity shall be performed in one of the following locations: 

• In a chemical fume hood 

• In an area provided with ventilation adequate to prevent accumulations of flammable vapor/air mixtures from exceeding 25 percent of the lower flammable limit 

• Inside liquid storage areas specifically designed and protected for dispensing Class I flammable liquids that meet the requirements of NFPA 30, Flammable and Combustible Liquids Code 

8. NFPA standards limit the amount and types of flammable and oxidizing gases in a laboratory, unless more stringent gas storage and use standards are followed. Maximums for standard, general laboratories are reflected in the following table: 

	Maximum total internal cylinder volume (water volume; unrelated to gas volume) in standard cubic feet (scf) for un-sprinkled laboratory area (double the amounts for sprinkled laboratories) 

	Laboratory size of 500 ft2 or less 
	Laboratory size of greater than 500 ft2 

	Flammable gas 
	6 * 
	0.012 scf/sq.ft. of lab space 

	Oxidizing gas 
	6 * 
	0.012 scf/sq.ft. of lab space 

	Liquefied flammable gas 
	1.2 * 
	0.0018 scf/sq.ft. of lab space 

	Gases with health hazard rating of 3 or 4 
	0.3 (limited to lecture size unless used in a gas cabinet) 
	0.0006 scf/sq.ft. of lab space 


* No more than 25 lecture cylinders, regardless of total cylinder capacity 

A typical 3” x 12.5” lecture bottle has an internal capacity of 0.033 scf. A typical “K” cylinder (48” x 8”) has an internal capacity of 1.04 scf. 
9. Other gas cylinder safety considerations: 

• Cylinders shall be secured from tipping over by holders designed for such service. 

• Cylinders in the laboratory shall be equipped with a pressure regulator designed for the specific gas and marked for its maximum cylinder pressure. 

• The regulator system shall be equipped with two gauges, either on the regulator or remote from the regulator, installed so as to show both the cylinder pressure and the outlet pressure. 

• Where the source cylinder is outside of the laboratory, a station regulator and gauge shall be installed at the point of use to show outlet pressure. 

• Cylinders shall have a manual shutoff valve. A quick connect shall not be used in place of a shutoff valve. 

• Cylinders, except nominal 0.5 kg (1 lb) propane cylinders made for consumer use, that are not necessary for current laboratory requirements shall be stored outside the laboratory unit in accordance with NFPA 55, Standard for the Storage, Use, and Handling of Compressed Gases and Cryogenic Fluids in Portable and Stationary Containers, Cylinders, and Tanks. 

