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N ot every college campus or university will have 

medical gases but if you do, you should be aware 

of some fire safety and health safety issues with these 

gases.  NFPA 99, Health Care Facilities Code-2012 edi-

tion, lists medical gas (gases used for medical care or 

treatment) as oxygen, nitrous oxide, medical air, car-

bon dioxide and helium.  You may have some of these 

gases on your campus, which may not be used for medi-

cal applications.  The hazards are independent of the 

use of the gas.  However, this article will address the 

gases that are used for medical purposes and will not 

include the hazards of the gases if used for other appli-

cations such as industrial processes. 

Oxygen, nitrous oxide, carbon dioxide and helium can 

occur in both the liquid or gaseous state.  If there is a 

large demand for a particular gas, it may be more effi-

cient to utilize the gas in the liquid state as you can 

take advantage of the expansion ratio and store a large 

amount of gas in a smaller container.  In the liquid 

state, gases are stored in containers, which have haz-

ards that are different from the gases in the gaseous 

stage.  Medical gases stored in the gaseous state, are 

stored in compressed gas cylinders of varying sizes.   

For the purposes of this article, the hazards of the two 

oxidizing gases, oxygen and nitrous oxide, will be exam-

ined.  The topics that will be discussed include storage, 

personnel protection (freeze hazard), transfilling , ven-

tilation and special precautions when handling cylin-

ders. 

 

Storage: 

As mentioned previously, oxygen and nitrous oxide can 

be stored as a liquid or as a gas.  If they are stored as a 

liquid they will be in a container of various sizes.  Bulk 

oxygen has a storage capacity exceeding 20,000 ft3.  

Bulk nitrous oxide has a storage capacity exceeding 

28,000 ft3.  One of the hazards of cryogenic liquids is 

the potential freeze hazard if the liquid contacts skin.  

The freezing point of liquid oxygen is −368.77  °F 

(−182.96 °C).  Contact with this liquid will cause severe 

frostbite and caution and protection should be used 

when working around these systems.   

Dewar containers are containers for the storage of cryo-

genic liquids of much smaller capacities than bulk sys-

tems.  Several common capacities for liquid oxygen De-

wars are 160, 180 and 240 liter containers.  Because the 

liquid oxygen has an expansion ratio of 1:860 at ambient 

temperatures, the liquid oxygen will expand and will 

vent from all containers of all sizes, including bulk stor-
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age.  The venting of these gases should be considered 

when locating the containers such that they do not vent 

next to building openings such as window, doors and 

other openings and has clearances to public walkways, 

parked vehicles, wood framed structures and places of 

public assembly.  Figure A.5.1.3.5.12(a) shows the 

clearances from the oxygen bulk unit. 

Another hazard associated with the bulk storage of liquid 

oxygen or nitrous oxide is the compatibility of the cryo-

genic liquid and the surface below the container, the 

foundation and the fill point.  Oxidizing cryogenic liquids 
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are not compatible with hydrocarbon based surfaces 

such as asphalt and are not compatible with hydrocar-

bon materials in general and the mixture of liquid oxy-

gen with a hydrocarbon based material can react vio-

lently.  NFPA 55, Compressed Gases and Cryogenic Flu-

ids Code, requires stationary tanks to be provided with 

concrete or masonry foundations or structural steel sup-

ports on firm concrete or masonry foundations.   

According to NFPA 99, the design and construction of 

central supply locations and the storage of positive 

pressure medical gases equal to or in excess of 3000 ft3 

shall meet the following requirements: 

 Constructed in a manner to allow hand trucks to 

move cylinders in and out of the room. 

 Secured by a lockable door, gate or other means. 

 If outdoors, have a wall or fence constructed of 

noncombustible material. 

 If indoors, be constructed of noncombustible or lim-

ited-combustible materials. 

 They shall comply with the NFPA 70, National Elec-

trical Code®, for ordinary locations. 

 Heated by indirect means such as steam or hot wa-

ter. 

 A means to secure all cylinders whether full or 

empty. 

 Power in the room is supplied by the essential elec-

trical system. 

 All racks, shelves and supports shall be noncombus-

tible or limited-combustible material. 

 All electrical devices (light switches, receptacles, 

etc.) protected from mechanical damage. 

 

Transfilling: 

There will be times when it will be necessary or desir-

able to transfill compressed gases from one cylinder to 

another or to transfill liquid oxygen from one container 

to another.  This is often a cost savings measure where 

a large supply of gas can be used as the main source 

and transfilling of smaller cylinders and containers is 

cost effective.  This may occur in the laboratory or for 

patient needs if you have health care facilities on cam-

pus.   

For cylinders, the mixing of different gases inside a cyl-

inder shall be prohibited because of the possibility of 

contamination and compatibility issues.  Additionally, 

the transfilling of medical gases from one cylinder to an-

other in a patient room is prohibited because of the pos-

sibility of leakage which could produce an oxygen en-

riched atmosphere and cause materials to burn more vig-

orously if ignited. 

There are two different, yet similar requirements for 

transfilling liquid oxygen containers.  NFPA 99 separates 

the requirements into systems utilizing pressures above 

50 psi and those equal to or below 50 psi.  For systems 

operating above 50 psi, the requirements are as follows: 

 A 1-hour fire-resistive fire barrier, separating the 

transfilling from any portion of the facility that 

houses, examines or treats patients. 

 The area has mechanical ventilation 

 The area is sprinklered 

 The flooring is ceramic or concrete 

 Signage posted indicating transfilling is occurring and 

there is no smoking permitted 

 The individual performing the transfilling has been 

properly trained 

For systems operating at 50 psi or under, the require-

ments are as follows: 

 The area is well ventilated 

 The flooring is noncombustible 

 Signage posted indicating no smoking is permitted 

 The individual performing the transfilling has been 

properly trained 

 The guidelines of CGA P-2.6, Transfilling of Low-

Pressure Liquid Oxygen to be Used for Respiration, 

are met 

 

Special Precautions for Handling Oxygen Cylinders and 

Manifolds: 

In addition to the storage and operational uses of medi-

cal gases, there are special precautions that must be ad-

hered to for safety when utilizing oxygen cylinders.  

These precautions center around compatibility of materi-

als and oxygen cylinders and the protection of the cylin-

ders from damage.   
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As mentioned previously, oxygen can react violently 

with incompatible materials.  Therefore, care must be 

used to ensure oil, grease or readily flammable material 

does not come in contact with the oxygen cylinders.  

This also includes oily or greasy hands, gloves or rags. 

The cylinder should also be protected against mechani-

cal damage.  If a cylinder should fall over and the valve 

sheared off, the high pressure cylinder will be propelled 

like a rocket and could cause severe injury or death.  

Therefore the cylinder valve covers must remain on the 

cylinders when not in use.  In addition, the cylinders 

should be restrained by some mechanical means to en-

sure they do not fall over.   

The Firestop Contractors International Association is a group of contractors, manu-

facturer and associate members aimed at improving the reliability of installed 

firestop products. Tested and listed firestop system designs are built at Underwrit-

ers Laboratories, Intertek, FM Approvals and other testing laboratories.  

FCIA has worked to build standards for the proper installation and inspection of 

Firestopping.  FM 4991, Standard for the Approval of Firestop Contractors and the 

UL/ULC Qualified Firestop Contractor Program are management system based au-

dits on the firestop contractors‘ operations verifying that the contractor ‗does as they say they do‘.   

 

FCIA also testified in support of the National Association of State Fire Marshals during updating the ‗Maintenance‘ 

language in the International Fire Code, Section 703.1. 

 

Visit FCIA.org for resources including Life Safety Digest, the Magazine of Effective Compartmentation (FREE Sub-

scription) and more.  Join FCIA.org to get all the benefits! 

 

QUESTIONS:  Bill McHugh, FCIA Executive Director, 708-202-1108 ~ http://www.fcia.org  

 

 

 

Welcome our newest Non Profit Partner …  

FIRESTOP CONTRACTORS INTERNATIONAL ASSOCIATION  

Conclusion: 

Not all college campuses will use medical gases.  Those 

that comprise of teaching hospitals or have medical fa-

cilities will have and use these gases.  Following the 

requirements of NFPA 99, Health Care Facilities Code 

and NFPA 55, Compressed Gases and Cryogenic Fluids 

Code, will help ensure that personnel, students and pa-

tients are protected from the hazards associated with 

medical gases. 
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