Standard Operating Procedure
for work(ing) with toxic gas name (with CAS#) or process.
	Principal Investigator/Laboratory Director Name:
(Enter First and Last Name)
	Signature:
 (Enter Signature)
	Date: 
(Click and Select Date)

	OESO Approval required?*
	☐ Yes
	☐ No
	Signature:
 (Enter Signature)
	Date: 
(Click and Select Date)

	Additional Approval required?*
	☐ Yes
	 ☐ No
	Signature:
(Enter Signature)
	Date:
(Click and Select Date)

	Building(s):
(Enter Location)
	Room Number(s):
(Enter Location)
	Designated Work Area:
(Enter Location)


*SOP approval for individual chemicals can be determined by using the Action column of the GHS Lookup Tool. Action A and B chemicals require a lab-specific SOP. High-risk processes that require a lab-specific SOP or approval are reflected in the Chemical Hygiene Plan. 

1. Circumstances of Use:
	This SOP must be customized for each lab using toxic gases and for each toxic gas. A toxic gas is any gas identified as Action A (Particularly Hazardous – High Risk) or Action B (Particularly Hazardous) using OESO’s criteria Where this SOP requires customization, you must list circumstances of use, including concentration and quantity.


 
2. Potential Hazards: 
	Check the GHS Lookup Tool, PubChem, and the Safety Data Sheet (SDS) to determine if the gas is a toxic gas. Consult the SDS for additional hazard information.
All toxic gases will be supplied in compressed gas cylinders, and the Guidelines for Compressed Gases must be followed. Some toxic gases will also be flammable, pyrophoric, or water reactive – in those cases, the SOPs for those physical hazards must also be followed.
For toxic gases identified as Particularly Hazardous or High Risk, this section must state this and give a general overview of the hazards. If the gas has other hazards (e.g. flammable, corrosive), those must also be addressed in this SOP. 



3. Engineering Controls: 
	The minimum acceptable engineering control for toxic gas use is a chemical fume hood. (One exception to this rule is diagnostic or therapeutic use of nitric oxide (NO), where the concentration of the gas in the cylinder is such that it does not pose a threat to human health.)
Depending on the amount, concentration, and other properties of the gas, some of the following controls may be required:	
· Exhausted gas cabinets for cylinders and manifolds, possibly with air flow monitors and alarms
· Toxic gas sensors and alarms
· Restrictive flow orifices that limit the flow of gas
· Secure storage
· Gas scrubbing for exhaust



4. Work Practice Controls: 
	· Specific written procedures, approved in advance by the Principal Investigator and OESO (as a High Risk Procedure), are required for gases that are acutely toxic category 1 by inhalation or skin contact in the concentration purchased. These must cover all sections of this template. (OESO approval is not needed for diagnostic or therapeutic use of nitric oxide (NO) where the concentration of gas in the cylinder is below 25 ppm, but a written procedure is still required.)
· Purchase toxic gases in the lowest concentration and in the smallest cylinder that makes sense for the lab.  
· Check all fittings for leaks.
· Keep valve closed and valve cover in place when gas is not in use.
· Gas outlet must be inside chemical fume hood or other engineering control device.
· All compressed gas cylinders shall be legibly marked by stenciling or stamping with at least the chemical name or commonly accepted name of the material contained. In addition, cylinders should bear the approved markings of the Department of Transportation stamped in the metal at the top of the cylinder.



5. Personal protective equipment (PPE): 
	Engineering controls will provide the primary means of minimizing employee exposure to toxic gases, but in some cases emergency respirators may be advised. Contact OESO Laboratory Safety at 919-684-8822 for advice on respiratory protection.
As with all lab work, wear a fully buttoned lab coat, safety glasses, standard nitrile laboratory gloves, clothing covering the legs, and closed-toed shoes.



6. Transportation and Storage: 
	· Cylinders (full or empty) shall be secured upright by chains, straps, or other sturdy tiedowns during storage and transport.
· Cylinders must be transported using a hand truck, never by rolling, and must be immediately secured to a permanent mount once transport is complete. Cylinders shall not be stored on a hard truck.
· Cylinders shall be grouped by type of gas and the groups segregated as to compatibility.
· Full cylinders shall be separated from empty cylinders within the storage area.
· Flammable gases shall be separated from nonflammable gases.
· Cylinders shall not be stored at temperatures above 125 F or in direct sunlight, or outside of the temperature range specified by the manufacturer.
· Cylinder valves shall be kept closed when not in use.
· Removable caps shall be kept on cylinders at all times, except when cylinders are in use.
· Cylinders shall be protected against tampering and damage.
· Cylinders shall not be stored near combustible materials. 
· Cylinders shall not be refilled.
· Cylinders shall not be used or stored in cold rooms or other unventilated enclosures. An exception may be approved by OESO for inert gases when an oxygen monitor is in place.  



7. Waste Disposal: 
	In most cases, the compressed gas cylinder, including any unused gas, will be returned to the vendor from which the cylinder was purchased. Lecture bottles or other small single-use gas cylinders that cannot be returned to the vendor must be submitted as chemical waste. If the vendor cannot be determined or if the proper disposal method is unknown, contact OESO Environmental Programs at 919-684-2794 for information on disposal. OESO Environmental Programs and OESO Lab Safety should also be contacted to determine if the gas can be exhausted or if scrubbers are needed.






8. Exposures/Unintended contact: 
	Contact Employee Occupational Health and Wellness (EOHW) at 919-684-3136 for medical advice on occupational chemical exposures.  For an actual chemical exposure:
· Remove all persons from the contaminated area. (It may be necessary to go outside). 
· Do NOT reenter a location with a toxic gas leak to attempt to rescue someone else; you may become a victim yourself.
· Call 911 from a campus phone or 919-684-2444 from any phone to request assistance if needed. Contact Employee Occupational Health and Wellness at 919-684-8115 for exposure-related advice.
The work-related injury or illness report linked from https://hr.duke.edu/wellness/workers-compensation/ should be completed within 24 hours. Follow-up medical attention should be sought through Duke Employee Occupational Health and Wellness (919-684-3136).



9. Emergency/Release Procedure:
	On the Durham campus, any uncontained release of toxic gases must be referred to the OESO spill response team by calling 911 from a campus phone or 919-684-2444 from any phone.

At locations other than the Durham main campus, toxic gas leaks should be reported based on emergency instructions for your location.



10. Training of personnel: 
	All personnel are required to complete the online General Lab Safety session through the OESO website.  This session includes an introduction to general chemical safety.  
Furthermore, training on lab-specific procedures must be performed by the PI or knowledgeable designee for all personnel working with toxic gases, and must be documented (topics covered date, employee names and signatures).  All personnel shall read and fully adhere to the laboratory- and chemical-specific SOP for each toxic gas, and shall document that they have read it by signing and dating the SOP.






“I have read and understand this SOP. I agree to fully adhere to its requirements.”
	Last
	First
	Duke ID
	Signature
	Date

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



9/14/2026: Updated header, definition of toxic gas, links to information about particularly hazardous and high risk gases,  transportation instructions, waste instructions for small single-use cylinders, and emergency instructions. 5/1/2013: Initial Publication
