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Background
• Nitrous oxide (N₂O) is a potent greenhouse gas with a global 

warming potential (GWP100) 273x that of CO₂ and an atmospheric 
lifespan of 114 years.

• By comparison:

• N₂O contributes up to 80% of anesthetic gas-related emissions in 
hospitals.

• Global studies show 47–99.8% of N₂O purchased is wasted, with 
some hospitals reporting 95% loss.

• At the University of Miami Hospital, a known but undetectable 
leak in the central manifold raised concerns about sustainability 
and system design. Conclusion 

• Despite low financial cost (~$792/month), environmental impact 
of N₂O waste is quantifiable.

• Current piped N₂O infrastructure leads to inevitable systemic loss.
• Gas monitoring confirms leaks are not in clinical zones—making 

detection and repair difficult.
• Replacing piped systems with E-cylinders is a sustainable and 

evidence-based solution.

Methods
• Passive dosimeter gas monitoring (VaporTrak) conducted for 8 

hours per OSHA/NIOSH protocol in ORs, PACU, ambulatory, and 
endoscopy suites.

• N₂O administration data pulled from Epic anesthesia records and 
compared to purchase logs.

• Environmental impact calculated using an EPA GHG emissions 
tool (CO₂-equivalent emissions).

• Visual confirmation of cylinder returns: 8 H-cylinders/month 
found to be completely empty.

Objectives
• Quantify N₂O waste at Uhealth , a large academic 

center.
• Confirm that the leak is not occurring in patient care 

areas through clinical zone monitoring - VaporTrak.
• Assess the environmental and financial impact of this 

waste.
• Explore sustainable alternatives to central N₂O delivery 

systems.

Results
• No N₂O detected in clinical areas (detection limit: 0.56 

ppm) → confirms leak is in the central manifold/piping 
infrastructure in unattainable areas of the hospital.

• Of 115,592 L of N₂O purchased monthly, only an average 
7,400 L (6.4%) is administered to patients.
→ 92.8% of N₂O is lost.

• This waste equals 60,572.4 kg of CO₂e/month, comparable 
to: 
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Future Directions 
• Implement a pilot program using E-cylinder-only nitrous delivery in 

a limited number of ORs.
• Evaluate the pilot for:
• Cost-effectiveness
• Clinical usability and workflow impact
• Reduction in N₂O waste and emissions

• Use findings to inform a data-driven decision on whether to 
pursue widespread decommissioning of the central N₂O pipeline 
system.

Figure 1: 16-tank nitrous oxide manifold at our institution. The system alternates monthly between 
two banks of eight tanks, and is controlled by an automated sensor between banks to ensure 

continuous supply.
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