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Oxygen is used as a medical treatment for chronic and acute medical conditions and can be
administered in medical facilities, by emergency medical service providers, and in home
settings. In a disaster, access to oxygen can be challenging. Utility outages can impact electricity
dependent machines, transportation and shipping difficulties can limit distribution of oxygen,
and damage to oxygen generation and distribution plants can lead to reduction in supply. This
ASPR TRACIE fact sheet provides information on the types of oxygen therapy and the types of
oxygen supplies generally available. It also includes information on the typical sizes and length
of use of various oxygen storage methods.

Storage and Sources of Oxygen
Liquid Oxygen Storage
This type of oxygen is stored as a liquid
in vacuum insulated storage tanks, then
vaporized and released as a gas.
Because they are high-volume users,
many hospitals and healthcare facilities
use this method because it allows for
storage of higher amounts of oxygen.
Portable, dewar-based liquid oxygen
delivery systems are available and
designed to support single-patient use.
The attached document from the
Minnesota Department of Health
describes a system set-up that could
potentially support up to 60 patients.

Figure 1. Liquid Oxygen Storage Tanks, Image Courtesy of Chart Industries

Compressed Gas Storage
This type of oxygen is stored in gas cylinders at room temperature and can be used directly
from the tank. Tanks vary in size from small, portable, short-term use tanks (designed to be
used for a few hours) to large tanks that could last many hours to several days depending on
use.
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Instant Usage
An electrically powered oxygen concentrator is a
device that uses regular air and through a chemical
reaction, generates pure oxygen. Oxygen concentrators provide continuous oxygen, provided there is a
continuous source of electricity and room air, for one
patient. Industrial sized concentrators are available,
but can only support a few patients per unit and are
not really scalable. Oxygen concentrators are available
from a variety of providers. Access this sample list of
home concentrators for more information.

Delivery
Low Flow Oxygen Delivery

Photo courtesy of The Oxygen Concentrator Store by
American Medical Sale and Rentals.

Low dose oxygen therapy is generally required for
patients who need small amounts of oxygen to maintain
adequate oxygenation. This is typically accomplished with a prescription of between 2-6 liters
per minute of oxygen delivered through a nasal cannula or simple face mask.
High Flow Oxygen Delivery

High flow oxygen is generally delivered in acute care environments when the patient requires
an oxygen concentration of near 100%. This is typically delivered at liter flows over 10 liters per
minute and can be delivered by non-rebreather mask, or through a high flow nasal cannula.
Positive Pressure Delivery
Positive pressure delivery of oxygen is required for patients who cannot breathe on their own
and can be delivered through a bag valve mask, intubation tube, or through the use of a
mechanical ventilator.
Drug Delivery Route
In some patients, oxygen is used to deliver medication, such as through a nebulizer or other
special equipment, and masks are used to deliver aerosolized medication.
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Accessories Needed
In addition to the tanks, delivery accessories are required for effective oxygen treatment. These
accessories can include nasal cannulas, oxygen masks, intubation tubes, reservoir tubing,
humidifier bottles, carrying cases, and carts.

Oxygen Flow Rates and Use
The graphic below provides oxygen tank use timelines based on low flow use. If multiple
patients are using the same tank or if patients are prescribed high flow oxygen treatment, the
timeline will be shortened.

Figure 2. Graphic Courtesy of Intermountain Healthcare

Liquid oxygen calculations for home oxygen tanks estimate that a reservoir the size of 30-40
liters would last 8-10 days at a prescription dose of 2 liters per minute (Rees, 1998). One liter of
liquid oxygen is equivalent to approximately 860 liters of gaseous oxygen. A typical bulk storage
unit for home use is filled with approximately 40 liters of liquid oxygen, which would last up to
10 days for one patient’s use on a prescription level of 2 liters per minute (Inogen, 2017).
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This chart provides information on Liquid Oxygen Use Times for various tank model types, and
Figure 3 illustrates cylinder sizes and related information.

Figure 3. Graphic Courtesy of Applied Home Healthcare Equipment

Oxygen Conservation in Disasters
The primary resource recommended by ASPR TRACIE subject matter experts for oxygen
conservation strategies is the “Oxygen Card” found in card set included in the Minnesota
Department of Health document Patient Care: Strategies for Scarce Resource Situations.
This card set can help facilitate an orderly approach to resource shortfalls at a healthcare
facility. It is a decision support tool to be used by key personnel, along with incident
management, who are familiar with ethical frameworks and processes that underlie
these decisions. The first card on page 5 – and presented in Appendix A below – focuses
on oxygen allocation options.
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The ASPR TRACIE Crisis Standards of Care Topic Collection has links to numerous tools,
templates, and guidance documents that discuss allocation of scarce resource and specifically
highlights the work of the Institute of Medicine on Crisis Standards of Care.
An article written by Hick, et al. (2012) summarizes the recommendations of The Institute of
Medicine documents and highlights these general strategies to be implemented for scarce
resource situations (also applied in the Minnesota document in Appendix A):
•

•
•
•

•
•
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Prepare: Optimally, planning can identify and mitigate resource shortfalls by stockpiling
commonly needed (and often inexpensive) items such as morphine and intubation
equipment.17 Preparation also includes methods to maintain the equipment and
supplies; for example, adherence to preventative maintenance, stock rotation, and
restocking schedules.
Conserve: Restrictions are placed on the use of certain therapies or interventions to
maintain supply (for example, N95 masks, oxygen).
Substitute: A functionally equivalent medication or device is used (for example, using
benzodiazepines instead of propofol for sedation of a tracheally intubated patient).
Adapt: Use of a device for purposes for which it was not intended (for example, using an
anesthesia machine or Bi-level positive airway pressure machine as temporary ventilator
or using an oxygen saturation monitor with high/low rate alarms instead of cardiac
monitor to detect tachy or bradydysrhythmias).
Reuse: After appropriate cleaning, disinfection, or sterilization, the majority of material
resources can be reused.
Reallocate: Certain critical resources (ventilators, extracorporeal membrane
oxygenation) may have to be allocated to those patients most likely to benefit, in
extreme situations this may involve removal from one patient to give substantially
better chance of a good outcome. This, clearly, is a last resort and should be done only
when no other options exist and no relief is possible.

Glossary of Terms and Conversions
Oxygen Cylinders and Storage Capacity of Gaseous Oxygen
Size of
Cylinder

Liters
(at 2200 psi)

Cubic Feet

Time in Use
Time in Use
Estimate
Estimate
(at 10 L/min)
(at 15 L/min)
C
255
9
17 min
11 min
D
425
15
34 min
22 min
E
680
24
68 min
44 min
F
1360
48
2 hr 16 min
1 h 30 min
H
7080
252
11 hr 48 min
7 hr 52 min
MM
3455
123
5 hr 45 min
3 hr 50 min
From: Oxygen Cylinder Sizes and Info, Medical Gas Cylinder and Bulk Tank Storage and Cylinder
Duration Calculator (this is a calculator with variable inputs for users)
When discussing volume, 1 cubic foot is equal to roughly 28 liters, but the pressure under which
the gas is housed and temperature of storage will alter these calculation estimates and there
are slight differences with each manufacturer. For time in use estimates, these will vary based
on patient respiratory rate and pressure.
Liquid Oxygen to Gaseous Oxygen Conversion
Copied directly from: Unit Conversion Data for Oxygen

This website provides a calculator as well: http://www.uigi.com/o2_conv.html
This website also provides a calculator for liquid oxygen to gaseous oxygen conversion:
http://www.airproducts.com/products/Gases/gas-facts/conversion-formulas/weight-andvolume-equivalents/oxygen.aspx
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Glossary (in addition to the terms described above)
Concentrator: term for an electrically powered machine that produces medical oxygen from
surrounding air
Cylinder: name for the tanks that contain gaseous oxygen
Dewar: large fixed container for liquid oxygen used to refill portable containers and supports
healthcare facility use
Flow Meter: device used to display oxygen flow pressure
LOX: liquid oxygen abbreviation
LPM: liters per minute abbreviation. Used to measure the proper dose to the patient.
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Appendix A: Minnesota Strategies for Scarce Resource Situations – OXYGEN
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