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ABOUT THIS WORKBOOK 
 

 This workbook was created to help the leadership of the fire 

service understand firefighter air replenishment systems 

(FARS), assess their value to life safety in their jurisdictions and 

provide a road map to successfully adopting a FARS code. 

 

 Photos and illustrations provided courtesy of Rescue Air 

Systems, Inc.  
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WHAT ARE FARS? 

A STANDPIPE FOR AIR 
 

 

Firefighters need two things to effectively fight fire: water and air. 	
 

Complex structures like multi-story buildings, large “big box” style 

structures and tunnels create significant logistical challenges for the 

delivery of water and air. The fire service solved the problem of 

supplying water in these structures by requiring water standpipes.  
 

FARS, a standpipe for air, solves the problem of air supply. 
 

Until recently, air was supplied the old-fashioned way: manually 

transported by a "bottle brigade" up many flights of stairs in multi-

floor buildings or deep into large horizontal structures. 
 

FARS applies the water delivery concept to air. 

 

A FARS is a standpipe for air permanently installed in a building. It is 

the fastest, safest, most efficient way to deliver air replenishment to 

firefighters in complex structures. 
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FARS eliminates the need for the air bottle brigade. Instead, air is 

supplied by a department’s mobile air unit through a secure exterior 

connection panel. Firefighters refill their SCBA at fill stations located 

throughout the structure, and they can do it under full respiration in 

less than two minutes.  
 

FARS are comparable to other building-installed systems, such as 

those use in hospitals for delivery of medical gasses like oxygen. These 

systems are regulated under NFPA 1989, 1901, 99 and NFPA 1 as well 

as the International Fire Code and Uniform Plumbing Code. 

  

This is the future of firefighter health and safety, and it is available 

now. Buildings in 19 states across the U.S. are equipped with these 

systems, and they are required in more than 100 jurisdictions across 

the country. And more cities are adding this requirement to their fire 

codes every year. 
 

There is no faster, safer, more reliable or more efficient way to deliver 

air replenishment to firefighters. 
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HOW DO FARS WORK? 

	

A FARS is a building-installed standpipe for air. Using FARS, firefighters 

can refill their SCBA at stations located throughout a structure in two 

minutes or less under full respiration and in an IDLH environment. 
 

The system includes a secure exterior connection panel. The 

department's mobile air unit (MAU) connects through the exterior 

panel to the FARS' piping and distribution system and charges the 

system with a constant supply of air. FARS also includes an air storage 

system capable of refilling 100 SCBA prior to the arrival of the MAU.  
  

In mid- and high-rise buildings, fill stations are typically located in 

stairwells at two to three floor intervals. In large horizontal structures, 

the fill stations are located near the water standpipes.  
 

FARS works with standard equipment used in every jurisdiction, and 

because it is a building-installed system, it has no negative impact on 

department budgets. 
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WHAT DO FARS COST? 

 

 

Numerous factors affect the cost of a FARS, including the local AHJ 

requirements for system components, current union labor rates and 

the overall cost of doing business, which is higher in some parts of the 

country than in others.  	
 

In Texas, for example, a recent system cost 1/16th of 1 percent of the 

overall construction cost. The cost of a comparable system in a recent 

project in California was just over 1/4th of one percent of the total 

construction cost. 
 

Here is a cost comparison to other fire and life safety systems based 

on some recently completed projects within the FARS industry: 
 

Fire Alarm Systems . . .  $4 to $7 per square foot  

Fire Sprinklers . . . . . . . $2 to $7 per square foot  

FARS . . . . . . . . . . . . . . . 22 cents to 79 cents per square foot  
 

A FARS retrofit can be accomplished for nearly the same price as new 

construction. Because of the small, 1⁄2” stainless steel tubing used to 

distribute the air, and the fact that the route of distribution is typically 

within the stairwells, there is usually only a 2-3% increase in cost 

between a retrofit and new construction. 	
 

There are numerous ways by which system cost can be minimized, 

including early design consultation between the FARS provider and the 

builder. 
 

A more detailed analysis of the cost of FARS appears in the Supporting 

Materials section of this workbook.  
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FAQs ON ADOPTING FARS 
	
  

The following are some comments, concerns and frequently asked 

questions every Fire Department should be prepared to address 

during the FARS code adoption process. 
 

 

Q. Why does our jurisdiction need FARS? 

A. We are seeing an increase in building types that present logistical challenges for the 
delivery of air and water. These include mid-rise buildings, high-rise buildings, large "big 
box" style structures such as Wal-Marts or warehouses, and tunnel systems. We can get 
water when and where we need it through the water standpipe system. But air is 
delivered by hand. It is analogous to the antiquated method of using hand buckets 
instead of hoses to deliver water. As these buildings proliferate, fires in these structures 
are becoming more common. We need an air supply solution that keeps pace with the 
demands these structures put on the fire department. 
 

Q. This is going to cripple development in our city. Developers will move their 
projects to cities that don't require this. 

A. Several chiefs have faced this objection, including Chief Alan Brunacini in Phoenix. 
Phoenix has had a FARS requirement since 2004, put in place when PFD lost a 
firefighter to a LODD when he ran out of air in a supermarket fire. Between 2004 and 
2015, downtown Phoenix experienced explosive growth -- over $4.7 billion in 
development. 1 Similar arguments were made in San Francisco, San Jose, cities within 
the Dallas Metroplex, and other cities. There is no data linking the adoption of a FARS 
code to a negative impact on development. 
 

Q. Adding this regulation will worsen our city's housing shortage, as fewer 

developments will be slated for construction. 
A. Downtown Phoenix added nearly 3,000 new residential units in the period after FARS 
adoption through 2015. Plano, TX has seen no negative impact on development since 
they adopted a FARS code in 2016.  Again, there is no data linking the adoption of a 
FARS code to a negative impact on development. 
  
Q. This system will take up rentable square footage in buildings, negatively 
impacting the bottom line and harming local business. 

A. FARS does not take up rental space and is primarily installed behind walls or in the 
firefighting stairwell. A small enclosure may be needed in the lower area of the structure, 
similar to what is used for Fire Control Panels or Sprinkler Control Rooms. The assertion 
that any components of FARS would eliminate rentable space is not supported by facts. 
There is no evidence of this in any structures in which FARS currently exists. 

	
1	http://www.abc15.com/news/region-phoenix-metro/central-phoenix/downtown-on-top-abc15-tracks-
rapid-growth-development-of-downtown-phoenix	
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Q. FARS are proprietary/single sourced. That's why they cost too much.  

A. More than one entity has patented different means and methods for FARS. One 
FARS supplier with such a patent has licensed its technology to certified installers, who 
bid competitively on FARS projects in their geographic region. This ensures competitive 
pricing. 
 

Q. What do these systems cost to install and maintain? 

A. FARS is estimated to cost less than one-eighth of one percent of a building's total 

cost and is one-third or less the cost of standpipe/sprinkler systems. A recent piece by 

Chief David Rhodes (included in this workbook) put the cost of FARS at between 22 

cents and 79 cents per square foot, depending on project location and the cost of labor 

and materials in that area.  Maintenance is estimated at $2,000-$4,000 a year and can 

be done by a licensed fire testing company. 

 

Q. Who is responsible for maintenance? 

A. The building owner is responsible for testing and maintenance. There are numerous 
companies that can provide this service including trained and certified fire protection, 
plumbing and mechanical contractors. 
 

Q. Building and fire codes in some states now require fire service elevators. Why 
do we need elevators and FARS? 

A. Elevators are a necessary part of moving personnel and equipment to distant 
locations in structures. What elevators cannot do is provide immediate air replenishment 
to those distant spots without considerable delay. Air needs to be supplied immediately, 
just like water. Only FARS can do that. In addition, elevators are prone to stalling in 
emergency situations, so reliability is an issue. And elevators must stop two floors below 
the lowest fire floor. That means air must still be hand-carried to upper floors by an air 
bottle brigade. Using elevators to replace FARS as a delivery system for air makes as 
much sense as removing water standpipes and carrying water to upper floors by hand 
bucket. 
 

Q. Major fires are low frequency events. FARS are unnecessary. 

A. As buildings go higher with larger footprints, the incidence of major fires in complex 
structures is rising. The recent Grenfell Tower fire in London killed 79 people. The 
inability of the firefighters to replenish their air supply, the lack of fire sprinklers in the 
building, and cheap, flammable building materials all contributed to the number of 
fatalities. A recent Honolulu high-rise fire killed three people. Reports said the fire crews 
used human chains to get equipment up the stairs to the fire. Remember, it takes air and 
water to fight a fire. Firefighters deserve both, in ready supply.	
 

To put it in perspective, the series of terrorist attacks in London has been the subject of 
international news over the last few years and has spurred numerous cities to invest in 
terrorism response strategies and tactics. Ironically, nearly twice the number of people 
died in the London Grenfell Tower fire than have died in terrorist attacks throughout the 
entire U.K. since the year 2000. 
 

Major earthquakes are also low frequency events, yet buildings throughout earthquake 
zones are required to meet seismic safety standards.  
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The more likely threats to life safety -- unsafe buildings and outdated means and 
methods for protecting them -- are not being addressed.  FARS are state-of-the art life 
safety system that allows firefighters to do their jobs more effectively. 
 

Q. We've heard that the air quality is questionable in these systems, and can 
actually cause health issues for firefighters who use them. 

A. This is a rumor perpetuated by members of the development community who do not 
want to pay for FARS systems. A recent independent study of nearly 7,000 air quality 
reports in FARS systems over a 7-year period found that FARS perform better than Fire 
Department SCBA systems in air quality tests. Specifically: 
 

• FARS air samples met NFPA 1989 compliance standards more often than non-
FARS compressed breathing air samples – 97% of the time versus 96% for non-
FARS compressed breathing air samples. 

 
• Conversely, FARS samples were non-compliant only 2.7% of the time, versus 

3.95% for non-FARS compressed breathing air samples.  
 

• Non-compliant FARS samples were due to technician failure or testing 
equipment failure, not due to flaws in the system. 

 
• Overall, FARS air samples were at least as safe and more compliant with NFPA 

1989 air quality standards than non-FARS compressed breathing air samples.2 
 
A summary of the report by Trace Analytics is included in the Supporting Materials 
section of this workbook. 
 

All FARS are equipped with an air monitoring system which monitors six key points 24/7, 
including the system pressure, carbon monoxide levels and moisture. FARS are tested 
and certified on a quarterly basis in accordance with International Fire Code and NFPA 
standards. Copies of testing results are sent to the local fire department. In addition, the 
system is equipped with isolation valves that allow firefighters to isolate the system 
remotely from the Fire Command Center or manually at any of the fill stations.  
 

Q. Do these systems mean the Fire Department can have fewer personnel on 
shift? 

A. FARS is not considered a replacement for personnel. Rather, it is a life- saving tool 
that allows more firefighters to be devoted to critical tasks such as fire attack and search 
and rescue. In a major fire in a complex structure such as a high rise, as much as one-
third of the personnel on scene are staffing a "mule train" that does nothing but hand-
carry SCBA up many flights of stairs or deep into structures, then carrying the empties 
out for refilling. FARS allows for faster, safer, more efficient firefighting, and saving time 
means saving lives and property. 
 

	
2	Summary of FARS Air Quality Report by Ruby Ochoa, Trace Analytics, 2020. A copy of the full report is available upon 

request. 
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CODE ADOPTION PROCESS 
	

There are 3 codes and standards covering FARS: 
	

• Appendix L of the 2021 ICC International Fire Code	

• Appendix F of the 2018 Uniform Plumbing Code	

• The 2018 National Fire Protection Association (NFPA) NFPA-1	

	

You can better protect the lives of your crews and the people of your 

community by adopting one of these codes in your next code cycle. 	
	

Based on best practices of Fire Departments that have successfully 

adopted FARS codes, following is a recommended course of action:	
	

1. Research the FARS codes and determine what system 

requirements work best for your jurisdiction. Considerations include:	
	

• Type of structures/occupancies to cover (mid-rise, high-rise, 

large "big box" style structures, tunnels)	

• Type of air replenishment method to require (quick fill or 

rupture containment)	

• Number and location of fill stations	

• Location of exterior connection panel (can be on the side of the 

building or on a monument located some distance from the 

structure)	

• New construction only	

• New construction and retrofits	
	

2. Include the FARS appendix language in your next code adoption 

submission to your municipality's governing body. It is not 

recommended that you submit a FARS code separately or out of your 

regular code adoption cycle.	
	

3. Reach out to other fire departments that have successfully 

implemented a FARS code for advice and counsel.	
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4. Be prepared to justify the need and answer questions on cost, 

health and safety implications, single source, etc. That means doing 

your research and being fully informed.	
	

5. Line up support.	

• Get your local firefighters union on board.	

• Approach the local plumber’s union for support.	

• Consider having preliminary, informal conversations with safety-

friendly members of your governing body.	

• Assess the political climate and consider reaching out to a FARS 

provider for help with pro-active government affairs/policy 

outreach to members of your municipal government.	
	

6. Make the process inclusive. Have a plan in place, ready to present 

to your governing body, outlining how you will reach out to all 

stakeholders to present accurate information on FARS and the code 

adoption, and clearly address the concerns of the stakeholders. These 

stakeholders should include: 	

• The local chapter of the Building Owners and Managers 

Association	

• Tenant associations	

• The Firefighters Union Local	

• The Plumbers Union Local	

• The FARS industry (including local fire protection companies who 

bid competitively on FARS installations in your region)	

• The local and national chapters of fire service health and safety 

organizations like the NFFF, the Fire Smoke Coalition, the 

Firefighter Cancer Support Network, the National Fire Safety 

Directors Association, etc. 	

• Nationally recognized fire service health and safety experts	
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CASE STUDIES 

ON FARS CODE ADOPTION	

                                 

	
	
On March 14, 2001, Phoenix Firefighter and Paramedic Bret Tarver died in the line of 

duty after his self-contained breathing apparatus ran out of air inside a burning 

supermarket. He was 40 years old and an 8-year veteran of the force. 

 

Tarver was one of the first crewmembers to arrive at the scene. The 5-alarm blaze 

eventually involved 120 firefighters, more than one-third of the average number of 

personnel on duty in Phoenix on any given day. 

 

Tarver was 75 feet inside of the structure when he became disoriented and 

incapacitated. Several of his colleagues tried to rescue him, including his partner who 

also ran out of air. They were unable to pull him to safety. It was the first firefighter 

fatality on the fireground for the Phoenix Fire Department (PFD) in more than 20 years. 

Three other firefighters were injured, but survived. 

 

Tarver’s death led to a realization that the department lacked an offensive firefighting 

plan for commercial buildings, and needed specialized plans, equipment and training to 

address fires in non-residential structures. 

 

Over the next year the department reviewed its standard operating procedures and 

fireground operational activities at the strategic, tactical and task levels in an effort to 

prevent such a tragic event from ever happening again. 

 

PHOENIX, AZ	

	

FROM TRAGEDY 	

TO PIONEERING FARS CITY	
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Then Fire Chief Alan Brunacini, Assistant Chief Bob Khan (who later became fire chief) 

and IAFF Local 493 President Billy Shields asked the Deployment Committee to 

determine exactly what happened during this fire and identify how the department 

could improve firefighter safety in non-residential, complex structures. Representatives 

of the National Institute of Occupational Safety and Health (NIOSH), the Arizona 

Occupational Safety and Health Agency (OSHA) and the National Fire Protection 

Association (NFPA) assisted them in their investigation. 

 

After researching and ultimately recommending a number of safety and training 

improvements, PFD leadership became advocates for what was then a new concept in 

air management, a building-installed air standpipe system called a firefighter air 

replenishment system (FARS) that allows firefighters to refill their air bottles at 

designated fill stations within a structure. At the time, the city had approximately 185 

buildings that stood 6 floors or higher and many more slated for construction. The 

logistics of delivering air within those structures presented clear challenges that the PFD 

believed could be best addressed with FARS. 

 

PFD researched and thoroughly vetted FARS technology. As part of their due diligence, 

and before recommending a code change to their city council, the department wanted 

to test the system in their live burn tower, located in their main training center. By 

testing a live system in a staged emergency, they could ascertain if the system truly lived 

up to its anticipated value and if the system would perform under live burn conditions. 

They also hoped to get valuable feedback on use of the system from their trainees. FARS 

passed this vetting process with flying colors. 

 

In April of 2004, a joint venture between the Phoenix Fire Department, FARS provider 

RescueAir and the Arizona Public Service Company put the state’s first FARS system into 

APS’s new 20-story headquarters building. APS is Arizona’s largest and longest-serving 

electricity utility organization, at the time serving more than 1.1 million customers in 11 

of the state’s 15 counties. The system was unveiled in April of 2004 to much press 

attention. 

 

“This system gives life to the firefighters above ground without them having to carry 

every breath of air with them up to the highest floors of a building,” Assistant Chief  

Khan told the Arizona Republic during a FARS press demonstration. 

 

According to the Arizona Republic, APS wanted to be the first in the Phoenix metro area 

with FARS in its building. Patrick Gilmore, the company’s senior facilities real estate 

manager, told the newspaper that while APS leases its space at the Arizona Center, they 

occupy virtually the entire building and wanted to keep their employees safe. 

 

“It’s our people,” Gilmore said. “We’ve always been a good corporate citizen. My father 

was a firefighter, so I was an easy mark (when the project was suggested).” 
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Later in 2004, PFD went forward with a recommendation to add FARS to the city’s 

building code. Chief Brunacini would later comment on pushback from the City Council: 

"I was accused of stalling development in the fastest growing city in the southwest." 

 

Brunacini took an unusual tactic. He told the council members to hold their breath while 

he finished his presentation. "That's what you are asking our people to do, a football 

field up in the air," he said. 

 

The city approved the FARS requirement, making Phoenix one of the first cities in the 

country with a FARS code for new construction. Shortly thereafter, a number of cities in 

Maricopa County adopted similar requirements, including Glendale, Mesa, Chandler and 

Tempe. 

 

At the unveiling of the system at the APS building, Khan remembered Tarver and the 

tragedy that served as the catalyst to bring a FARS code to Phoenix. “A system like that 

could have saved his life,” Khan told the Arizona Republic. “If there’s a firefighter 

struggling to get out of a stairwell and he’s without air, it could save his life.”	

	
	

 
	
The National Fire Academy in Emmitsburg, MD believes the issue of risk reduction is 

extremely important. So much so, that it dedicates an entire year of its Executive Fire 

Officer’s Program to training leaders within the fire service to identify and address risk 

reduction within their jurisdiction. At least one small fire department takes the issue just 

as seriously. 

 

Located in Northwest Arkansas, the Rogers Fire Department serves the City of Rogers 

and the surrounding areas of Benton County. On July 1, 2015, the City of Rogers 

consolidated the Building Inspections Department with the Fire Marshal's Office to 

create the newly formed Risk Reduction Division (RRD). According to Battalion Chief 

Travis Hollis, the division’s head, the eleven-member division has improved efficiency, 

created a one-stop shop and given the fire department greater oversight on issues that 

impact the safety of firefighters and civilians. 

ROGERS, AR	

FARS AS A COMMUNITY 

RISK REDUCTION STRATEGY	
	



	 16	

 

Northwest Arkansas is one of the fastest growing metropolitan areas in the United 

States. Hollis' department has kept pace, increasing in size 60% over the past 10 years. 

Hollis says, “Pro-public safety communities are rare these days and we live in a city and 

community that is pro-public safety.”  

  

Hollis is a 20-year veteran of the fire service with 13 years of experience as a fire 

marshal, so identifying new risks comes easily. He explains, "We see a lot of 

construction and new technology coming through the metro area. As a Fire Ops guy at 

heart he says, "Any building that's constructed I look at as ‘How are we going to put this 

fire out?"  If a change is warranted, Rogers is more than willing to make it at the local 

level. Hollis also serves on both Arkansas State Building and Fire Code Boards; a lot of 

what they do locally through ordinances eventually gets implemented on the state level.  

 

One such change came about in 2006 when a developer was looking to build a 20-story 

hotel in Rogers. High-rise firefighting is a labor-intensive operation, and with a minimum 

staffing of just 22 firefighters per shift at the time, the Rogers Fire Department 

questioned how it would supply breathing air to their firefighters. A relatively new 

technology existed, the Firefighter Air Replenishment Systems (FARS). The only problem 

was, few fire departments had experience with FARS and those that did were mostly on 

the West Coast. So Rogers modeled its first ordinance after one in Reno, Nevada. “We 

just wanted to get an ordinance in place so when this building came we would have 

something.”  
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PEER RESOURCES 
	

Following are some peer resources within the fire service who can 

share their personal experience with the FARS code adoption process.	
	
Chief Mario Trevino (ret.), San Francisco, CA	
mario.h.trevino@gmail.com	
206-518-6609	

	
Chief Sam Greif, Plano, TX	
samg@plano.gov	
972-941-7041	

	
Chief Greg Ruiz, Tempe, AZ	
greg_ruiz@tempe.gov	
480-858-7212	
	
Assistant Directeur	Gordon Routley, Montreal, Canada	
jgroutley@aol.com	
514-872-7498 

 

Deputy Fire Chief Chris Costamagna, Sacramento, CA 

ccostamagna@sfd.cityofsacramento.org 

916-767-2204 

	
Chief Jay Hagen, Bellevue, WA 

JDHagen@bellevuewa.gov  

425-295-8580 

	
Chief Tom Jenkins, Rogers, AR	
tjenkins@rogersar.gov	
479-621-1179	
	
Fire Marshal Paul Mercurio, Clayton, MO	
pmercurio@claytonmo.gov	

314-290-8487	
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PARTIAL LIST OF CITIES 

WITH FARS CODES 
	

	

                                                                                       

Phoenix, AZ 

Glendale, AZ 

Tempe, AZ 

Chandler, AZ 

San Francisco, CA 

San Jose. CA 

Sacramento, CA 

Sunnyvale, CA 

Pearland, TX 

Plano, TX 

McKinney, TX 

Midland, TX 

Frisco, TX	
Southlake, TX 

Rogers, AR 

Reno, NV 

Renton, WA 

South Salt Lake City, UT 

Tuscaloosa, AL  

Gulf Shores, AL 

Clayton, MO 

Cape Girardeau, MO 

Branson, MO 

Fairbanks, AK 

Longmont, CO 

Pueblo, CO 

Bellevue, WA 
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SUPPORTING MATERIALS 
 

FOLLOWING IN THIS WORKBOOK 

 

RESEARCH 

• Facts on FARS 

• FARS air quality report by Trace Analytics, 2020 

 

ARTICLES  

• "What is the cost of FARS?"  by David Rhodes 

• “Elevators, Air Supply, and FARS” by Capt. Mike Posner, Miami Dade Fire Rescue 

(ret.) & Capt. Mike Gagliano, Seattle Fire Dept. (ret.) 

• FARS FAQs compiled by Firefighter Air Coalition 

 

AVAILABLE ON YOUTUBE 

 

WEBINAR  

Fire Engineering webinar: "Getting Air Where You Need It At The Biggest Fire of 

Your Life" 

https://youtu.be/ocTmpWiNY14  

 

VIDEO 

• Why FARS? animated video 

2 minutes 30 seconds 

https://www.youtube.com/watch?v=eQMXx5hgsN0 

• FARS vs. Elevators animated video 

2 minutes 30 seconds 

https://youtu.be/uKr9iN2okYY  

• Mike Gagliano gives a three-minute demo of FARS 

https://youtu.be/vd03g4Iy6gk  

• FARS presentation at the 2016 NFFF Technology Summit by Chief Mario Trevino & 

Captain Mike Gagliano with Chief Alan Brunacini 

https://youtu.be/-Q6Eg_E5v34  

• Phoenix Chief Alan Brunacini and Captain Mike Gagliano talk FARS 

https://youtu.be/RfHvqg8Per0  

• FARS Air Quality 

Trace Analytics Owner Ruby Ochoa 

https://www.youtube.com/watch?v=1bmDtzOPfyM 
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Facts On FARS 

 

 
 
 

Q. What states have FARS? 

A. We know of FARS installations in California, Oregon, Washington, Nevada, Colorado, 
Arizona, Texas, Florida, Missouri and Maryland. FARS are installed in Fire Department 
Training Towers in Phoenix, AZ; Tempe, AZ; the Glendale (AZ) Regional Public Safety 
Training Center; Nashville, TN; San Francisco, CA; Sunnyvale, CA; and the Maryland 
Fire Rescue Institute (MFRI) at the University of Maryland. 
 
Q. Our department policy prohibits filling SCBA while on the firefighters' back. 
Will FARS still work for us? 

A. The codes cover two filling methods for FARS. The AHJ can choose which method 
best fits with its department policies and procedures. With either method, firefighters can 
refill their air bottles at stations located throughout a building. 
 
The emergency fill method features an interior fill panel that uses the RIC-UAC fitting 
and allows firefighters to refill their air cylinders under full respiration even if they are in 
an IDLH environment. Firefighters simply attach a quick fill connection from the air panel 
to their SCBA. These interior air fill panels allow for at least two cylinders to be filled 
simultaneously.
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. 
The rupture containment method features the interior fill station and incorporates a 
rupture-proof containment station and an air control panel in addition to the quick fill 
connection for instant access. These rupture containment air fill stations are placed in 
protected areas throughout the structure.  
 

Q. What about the fire floor affecting these lines? Are there shut offs on each 
level? 

A. There are independent shut-offs to isolate the floors should areas above get 
damaged. Even if a leak is caused by something that happens during the emergency, 
the system will still be able to operate due the size of the piping. Unlike a standpipe 
system, pressure would still be maintained, though in a lesser amount. 
  

Q. If FARS were installed in a building, would this give a firefighter the ability or 
discretion to commit to the fire longer before going to rehab if he or she felt OK? 

A. That would be a matter of local policy and should be referred to in your operating 
guidelines. FARS would allow you to refill your air much more rapidly, without additional 
wasted energy, and to do so from the outset of the fire. The need for rehab is still a 
necessary component of fireground operations. FARS allows a conversation on options 
available in a large structure fire that otherwise is not possible. 
  

Q. Is there any way that you can quantify your increased efficiency associated 
with a FARS system versus traditional air transfer protocol? 

A. The simplest answer is you’ll have air immediately, you won’t need to waste precious 
resources to haul it up to fire/staging and you can quickly get crews rotated. This is 
especially important in the early stages of the fire, and that is when we have the least 
amount of personnel on scene. The efficiency of FARS versus any other method of 
getting air to crews cannot be overstated. 
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Q. Is FARS a better option than twin cylinder SCBA? 

A. Yes, for a couple of reasons. The twin cylinder SCBA is a technology that has not 
progressed beyond concept stage. FARS is in place, working and has a proven record of 
success. In addition, any SCBA model is still limited by capacity and needs refill. FARS 
takes care of that. 
  

Q. Is there a power backup for the cascade system? 

A. Fortunately, there is no power requirement to get air to firefighters at large structures 
fires when a FARS system is installed. The system utilizes air driven by boosters to refill 
SCBA bottles. 
  

Q. What kinds of pressures does the system operate on? You have 2216 psi, 4500 
psi and 5500 psi cylinders out there. 
A. FARS incorporates pressure regulators enabling operations at all SCBA pressures up 
to 5500 psi. 
  

Q. What do you say to fire service leaders who say, “We’ll bring our own air?" 

A. You should bring your own air, just like you bring your own water. Bringing your own 
water doesn’t keep you from using standpipes or fire pumps in buildings that have 
expanded challenges due to their height or size. Why waste significant time, effort and 
resources hauling air up the stairs when the same quality of air can be provided 
immediately near the floors where you are attacking the fire? Bringing your own air up is 
the fallback plan when all else fails. FARS is just the next common-sense technology, 
much like standpipes and fire pumps. 
 

Q. How long does it take to transfill a bottle? 

A. Filling a bottle using the rupture containment method will take approximately 2 
minutes. Using the emergency air fill panel (transfill method) can take 45 seconds to 1 
minute depending on the control setting. As with all cascade systems, the longer fill time 
allows for less of a “hot fill” to occur and allows for a fuller bottle. But when speed is 
required, your bottle can get filled rapidly via the transfill method. 
  

Q. Can an air rig do the job just as well as FARS? 

A. They are different systems meant for different applications. The mobile air unit (MAU) 
has little impact on getting air quickly to upper floors unless it can be connected to a 
FARS system. If FARS is not in place, firefighters are left with manually delivering bottles 
to staging areas. MAUs are ground delivery systems. They are not a legitimate 
substitute for FARS when air is needed at upper floors or at great distances inside large 
structures. 
  

Q. How much air does a system have prior to arrival of the mobile air unit? 
A. That depends on how the Fire Department designs the criteria requirements that 
specify the fill time and total amount of SCBA to be refilled.  A typical on-site air storage 
system will deliver on demand 100-200 SCBA 45 cubic foot 4500 psig of air for 
firefighting operations before any supplemental air is delivered from mobile air units. 
  
Q. Has anyone ever used the FARS system at a fire and had it work? 
A. FARS has been used extensively and successfully at the Phoenix FD burn tower and 
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at the Glendale Regional Public Safety Training Center, as well as in live high-rise drills 
for years. Thus far, there have been no recorded events where FARS has been used at 
a live fire event.  
  
Q. If we got the code approved for our city, would it be retroactive to all these 
buildings that are already standing? 
A. The 2021 IFC FARS Appendix L does not specify new or existing construction or the 
type of structure. Those decisions are left to the local Fire Department. There is nothing 
precluding the local Fire Department from requiring FARS in new and existing buildings.  
   
Q. In a typical FARS system, how many fill stations are in place? 
A. The 2021 IFC FARS Appendix L specifies air fill stations or panels be located every 
three floors. However, the local Fire Department can base their decision on operational 
needs specific to the department and place air fill stations or panels at intervals less than 
this. Typical installations have them every 2-3 floors. In horizontal structures, fill stations 
will be placed based on the layout and flow of the building. Points/paths of egress, 
standpipe locations, areas of refuge, and stairwell entrances are examples of good 
locations.	

Facts On Air Quality & Reliability 
 

Q. How is air quality ensured? 
A. FARS are clean, dry, closed breathable air systems. In accordance with 2021 IFC 
Appendix L, all FARS are equipped with an air monitoring system, which allows the Fire 
Department to monitor the system's moisture, carbon monoxide and pressure 24/7.  
  

“L104.15 Air monitoring system. An approved air monitoring system shall be provided. 
The system shall automatically monitor air quality, moisture and pressure on a continual 
basis. The air monitoring system shall be equipped with not less than two content 
analyzers capable of detecting carbon monoxide, carbon dioxide, nitrogen, oxygen, 
moisture and hydrocarbons.” 
 
The system is monitored via the buildings fire alarm system and panel as a supervisory 
signal. FARS can also be monitored around the clock by the private sector via web-
based monitoring. Should any air quality readings exceed IFC 2021 Appendix L or NFPA 
1989 requirements, signals are immediately sent to the fire alarm panel, activating 
audible and visual alarms. The AHJ and private sector monitoring companies are notified 
of the supervisory signal and respond accordingly to the AHJ protocol.  
 
In addition, the system is equipped with isolation valves that allow firefighters to isolate 
the system remotely from the Fire Command Center or manually at any of the fill panels. 
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Q. How is the system certified? 
A.  All jurisdictions that require these systems have rigid specifications regarding the 
design, installation, testing and certification processes. Certification typically occurs at 
five checkpoints in the process of installation and is always part of an on-going safety 
maintenance program. 
 

• Check One: The installing contractor provides design drawings, engineered 
calculations and complete product data sheets that include all components of the 
FARS. The complete submittal package is referred to both the Building and Fire 
Departments for approval. 

• Check Two: Officials from Building and Fire Departments perform field 
inspections during the installation process. 

• Check Three: Air samples are taken from the installed system and sent to an 
independent laboratory for analysis and certification.  

• Check Four: The Fire Department performs practical tests and drills using the 
system to confirm the functionality and compatibility of the system with the Fire 
Department’s existing equipment. 

• Check Five: The building owner presents proof of an on-going testing and 
certification program to the Building and Fire Department prior to receiving a final 
certificate of occupancy.  

• On a go-forward basis: The building owner is required to provide an on-going 
periodic testing and certification program in accordance with IFC Appendix L 
Section L106 Inspection, Testing And Maintenance. The owner is required to 
provide the Fire Department with the name and contact information of the testing 
and certification contractor. The contractor is notified by the Fire Department that 
the contractor must give notice to the Fire Department if the building owner 
cancels the testing and certification contract. 

 

Q. We're concerned about private sector testing and certification for a life safety 
system. How do we know the air is safe to breathe?  
A.  Every Fire Department relies on the private sector to test and certify its breathing air 
equipment. Fire Department personnel typically do not collect air samples or perform 
testing or certification of their SCBA cylinders, breathing air compressors or the air within 
the Fire Department cascade systems. They hire private sector companies to perform 
these functions. FARS are tested and certified in accordance with NFPA 1989 by private 
sector companies just as the Fire Department's SCBA/breathing air program are tested 
and certified. The air quality in the FARS can always be trusted to be as breathable as 
the air in the Department's SCBAs. 
 

Q. OK, but SCBA cylinders, cascade systems and compressors are all housed 
within our department. How can we be sure of air quality in a system that is 
building-installed and outside of our control? 
A. FARS are comparable to other building-installed systems, such as those in hospitals 
for delivery of medical gasses like oxygen. These systems are regulated under NFPA-99 
CH-5 Gas & Vacuum Systems, and serve hundreds of thousands of people on a daily 
basis without incident. A recent independent study of nearly 7,000 air quality reports on 
FARS systems over a 7-year period found that FARS perform better than Fire 
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Department SCBA systems in air quality tests. 
   

Q. How can we be assured the system will be reliable when needed? 
A. Through inspection, testing and maintenance (ITM) requirements as outlined in 
Appendix L of the 2021 International Fire Code (IFC), FARS are routinely inspected for 
reliability of proper air quality and proper component function. According to 2021 IFC 
Appendix L: 
 

“L106.1 Periodic inspection, testing and maintenance. A FARS shall be continuously 
maintained in an operative condition and shall be inspected not less than annually. Not 
less than quarterly, an air sample shall be taken from the system and tested to verify 
compliance with NFPA 1989. The laboratory test results shall be maintained on site and 
readily available for review by the fire code official.” 
 

Q. Who owns and is responsible for the care and maintenance of the FARS? 
A. As is the case with other building protection and life safety systems such as fire alarm 
systems, fire sprinklers systems and smoke control systems, the FARS is owned and 
maintained by the building owner. 
 

Q. Who ensures that the air monitoring systems are being supervised? 

A. “L104.15.2 Alarm supervision, monitoring and notification. The air monitoring system 
shall be electrically supervised and monitored by an approved supervising station, or 
where approved, shall initiate audible and visual supervisory signals at a constantly 
attended location.” 
 

Q. Who is qualified to install FARS and perform ITM work on FARS?  
A.  Trained and certified fire protection, plumbing and mechanical contractors are 
qualified to perform this work. Some FARS providers have developed a certification 
course for those responsible for these functions. They recommend that code 
enforcement agencies require, through state or local ordinances, that any individual who 
installs or performs work on FARS should have this certification.  
 
As is the case for all building-installed life safety and protection systems, it is crucial that 
code enforcement officials ensure that building owners maintain their systems so that 
they will function properly in an emergency situation. With proper installation and ITM 
standards, meaningful code enforcement, responsible ownership, and adherence to the 
2021 IFC Appendix L, FARS can be guaranteed to deliver a safe and reliable source of 
breathing air in time of need.  
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What	is	the	Cost	of		

Firefighter	Air	Replenishment	Systems	(FARS)?	
	

By	David	Rhodes	

	

Modern	Firefighting	

	
	 It	would	be	unthinkable	in	the	modern	era	to	recommend	that	firefighters	
use	buckets	of	water	delivered	by	a	bucket	brigade	to	extinguish	a	fire.	You	would	
probably	be	laughed	out	of	the	room	if	you	suggested	that	standpipes	shouldn’t	be	
required	to	move	water	up	into	a	high-rise	building.	Imagine	the	bucket	brigade	or	
the	hose	stretch	and	the	staffing	needed	to	accomplish	what	a	simple	standpipe	
allows	us	to	do	with	water.	Unthinkable,	right?	However,	when	it	comes	to	air	we	do	
exactly	what	we	did	over	a	century	ago	with	water.	We	use	the	bucket	brigade	tactic	
to	manually	shuttle	air	cylinders	into	a	building,	sometimes	one	or	two	at	a	time,	to	
replenish	our	air.	The	logistics	needed	to	accomplish	this	in	a	high-rise,	large	area	
box	building	or	tunnel	can	dramatically	affect	our	ability	to	quickly	gain	control	of	
an	incident.	The	fire	service	cannot	allow	these	large	modern	engineering	successes	
to	deny	us	our	two	primary	basic	needs:	air	and	water.	
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FARS	

	

	 Appendix	L	of	the	2021	ICC	International	Fire	Code	supports	local	
departments	in	requiring	firefighter	air	replenishment	systems	(FARS)	and	treating	
them	as	equally	vital	to	life	safety	as	standpipes	are	for	water.	Let’s	face	it,	
firefighters	up	on	the	18th	floor	with	plenty	of	water	and	no	air	to	breathe	must	
retreat	to	an	area	where	they	can	change	out	cylinders	and	then	move	back	up	to	
continue	operations.	Usually	that	can	only	be	done	late	in	the	incident	when	staffing	
allows	for	the	shuttling	up	of	cylinders.	When	firefighters	are	required	to	enter	
buildings	that	are	larger	than	the	typical	residential	structure,	the	logistics	of	being	
able	to	supply	air	becomes	a	major	hurdle.	Having	air	refill	stations	inside	a	large	
area	box	store	or	manufacturing	plant,	or	along	the	tunnel	of	a	transit	system,	or	up	
10	or	70	floors	in	the	sky	is	no	longer	fantasy.	It’s	in	the	code!	
	

Using	Facts	when	Faced	with	Opposition	

	
	 With	any	new	requirements	adopted	by	the	Authority	Having	Jurisdiction	
(AHJ)	come	the	doomsday	predictions	of	developers	and	investors	who	claim	that	
"These	new	requirements	will	force	us	out	of	business,”	or	the	assertion	that	the	
systems	are	so	cost	prohibitive	that	the	development	will	move	to	another	city	that	
doesn’t	require	them.	The	fire	service	has	heard	and	continues	to	hear	these	
arguments	even	for	the	older,	existing	codes.	The	local	AHJ	is	always	in	give-and-
take	mode,	maintaining	the	balance	between	keeping	the	public	and	firefighters	safe	
while	considering	the	arguments	that	come	from	both	the	development	community	
and	local	politicians.		
	
	 Proactive	dialogue	and	being	armed	with	facts	are	the	fire	officials’	best	tools	
in	the	efforts	to	uphold	their	sworn	oath	to	protect	lives	and	property.	So,	what	is	
the	cost	of	installing	a	FARS	system	in	a	building	that	is	planned	for	construction	in	
your	area?	The	cost	of	a	system,	including	design,	manufacturing,	and	installation	
has	historically	averaged	approximately	$245,000.	The	overall	cost	is	determined	by	
the	type	of	system	components	required	by	the	AHJ,	the	size	of	the	building	and	
some	variations	in	labor	costs	across	the	country.		
	

Strategy	and	Cost	

	
	 Knowing	these	costs	up	front	can	go	a	long	way	in	the	trenches	for	the	fire	
official	who	is	fending	off	political	inquisitions,	proposed	trade-offs	and	threats	of	
moving	the	development	due	to	an	inflated	cost	estimate	provided	by	a	developer,	
lobbyist	or	politician.	The	reported	cost	of	FARS	has	been	doubled	and	even	tripled	
in	some	areas	of	the	country	to	play	on	the	emotions	of	politicians	and	encourage	
them	to	put	pressure	on	fire	departments	to	abandon	the	requirement.		
	
	 Partnerships	and	relationships	are	the	key	to	getting	the	equipment	required	
that	not	only	protects	your	firefighters,	but	also	allows	your	firefighters	to	deliver	
service	to	the	customer.	Here	are	some	actual	costs	for	two	recent	systems.	One	
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system	is	in	Texas	and	the	other	is	in	California.	Almost	every	other	geographic	
region	will	fall	within	these	two	examples.		
	
	 Let’s	look	at	two	recent	projects	for	a	good	comparison	of	the	types	of	
buildings,	size	and	FARS	cost.	Remember,	the	difference	in	cost	between	these	two	
projects	is	primarily	driven	by	the	local	AHJ	requirements	for	system	components,	
union	labor	rates	and	the	overall	higher	cost	of	doing	business	in	California.	
 

FARS	Project	Profile	(Texas):	

	

• Project	consists	of	two	18-story	towers		

• 1	million	total	square	feet	

• Total	construction	cost	=	$325	million	

• Total	FARS	cost	=	$218,000			

• FARS	cost	per	square	foot:	$0.22	or	22	cents	

FARS	Project	Profile	(California):	

• Project	consists	of	two	8-story	towers		

• 612,000	square	feet	

• Total	construction	cost	=	$180	million	

• Total	FARS	cost	=	$485,000	or	$242,000	per	tower	

• FARS	cost	per	square	foot:	$0.79	or	79	cents		

Here	is	a	comparison	to	other	fire	and	life	safety	systems:	
	

• Fire	Alarm	Systems:		$4	-	$7	per	square	foot	

• Fire	Sprinkler:		$2	-	$7	per	square	foot	

• FARS:		22	cents	-	79	cents	per	square	foot	

	

The	Cost	of	Retrofitting	an	Existing	Building	

	
	 Unlike	sprinkler	systems,	a	FARS	retrofit	can	be	accomplished	for	nearly	the	
same	price	as	new	construction.	Because	of	the	small	½”	stainless	steel	tubing	used	
to	distribute	the	air	and	fact	that	the	route	of	distribution	is	typically	within	the	
stairwells,	there	is	usually	only	a	2-3%	increase	in	cost.		
	

Some	Common	Myths	About	FARS	Cost:		

	

FARS	requires	major	design	changes	to	building	plans.	

• Early	planning	prevents	the	need	for	any	significant	changes.	Most	projects	can	

be	incorporated	into	existing	plans	with	little	or	no	change.	
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FARS	requires	additional	space	to	be	added,	which	adds	high	cost	to	developments.	

• FARS	equipment	can	be	installed	in	existing	mechanical	rooms,	storage	closets,	

parking	decks,	and	un-rentable	dead	space.		

FARS	takes	up	too	much	rentable	space.	

• A	system	that	includes	storage	capability	to	refill	cylinders	without	a	Mobile	Air	

Unit	can	be	installed	in	un-rentable	dead	space,	storage	closets,	in	parking	decks	

or	in	existing	mechanical	rooms.	

FARS	design	and	installation	cost	are	so	high	they	are	impractical.	

• In	the	two	examples	cited	above,	the	cost	of	the	Texas	system	was	1/16th	of	1	

percent	of	the	total	construction	cost;	the	cost	of	the	California	system	was	just	

over	1/4	of	1	percent	of	the	total	construction	cost.	

FARS	installations	cause	delays	that	slow	down	construction.	

• FARS	are	installed	and	sequenced	during	the	typical	mechanical,	plumbing	and	

fire	protection	installation	phase.	Since	the	system	is	primarily	based	in	the	

stairways,	the	only	other	sub-trade	with	whom	coordination	is	required	is	the	

standpipe/sprinkler	contractor.	This	does	not	result	in	substantial	coordination	

or	delays.		

Summary	

	
	 FARS	industry	experts	are	always	available	to	help	local	departments	and	
developers	work	through	design	and	cost	projections	to	get	you	the	answers	you	
need	to	inform	your	decisions.		
	
	 Departments	should	reach	out	to	FARS	suppliers	in	advance	of	a	project,	and	
encourage	developers	to	do	so	as	well.	These	experts	can	help	departments	and	
developers	work	through	design	options	and	cost	projections,	and	provide	accurate	
information	on	cost,	scheduling,	location	of	the	system	and	more.	
	
	 Your	department	has	the	ability	now,	supported	by	Appendix	L	of	the	2021	
ICC	International	Fire	Code,	to	make	you	own	determination	on	what	types	of	
buildings	should	trigger	a	FARS	requirement	in	order	to	provide	the	highest	level	of	
protection	for	your	firefighters	and	the	building	occupants.	Educate	yourself	and	
your	community	leaders	with	the	facts,	and	develop	relationships	with	the	building	
community	and	suppliers	ahead	of	time.	
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Elevators,	Air	Supply,	and	FARS	
By	Capt.	Mike	Posner,	Miami	Dade	Fire	Rescue	(ret.)	&	Capt.	Mike	Gagliano,	Seattle	Fire	Dept.	(ret.)	

	

	“E-11	to	Command.	We	need	air	

bottles	to	the	floor	27.	Crews	are	

running	low!	We	have	multiple	

rescues	in	progress.”		

	

This	could	happen	to	any	crew	out	

there.	Given	the	intensive	workload	

required	and	challenges	presented	

by	getting	air	to	upper	floors,	

needing	additional	air	resupply	

should	be	expected.	Not	to	worry,	

we	can	simply	load	an	elevator	with	

bottles	and	send	them	up.	They’ll	be	

there	quickly,	right?	

	

Wrong.	

	

When	compared	to	using	the	

stairwell,	elevators	may	be	the	

quickest	way	to	send	the	crew	air,	

but	they	can	also	be	the	most	

dangerous	and	unreliable.	It’s	easy	

to	believe	that	running	elevator	

calls	or	using	them	as	a	tool	during	

a	fire	is	a	simple,	risk-free	

operation.	Unless	you	understand	

the	mechanics	behind	these	

machines	and	grasp	the	safety	

features,	however,	you	would	be	

gravely	mistaken.	In	addition,	

relying	on	elevators	and	stairwells	

as	the	primary	means	of	air	

replenishment	presents	serious	

strategic	and	tactical	problems.	
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The	following	must	be	seriously	considered	when	deciding	the	value	of	FARS	against	the	reality	of	

elevators	and	stairwells	for	air	resupply:	

	

1. Elevators	require	precise	operations	and	routinely	malfunction	at	fires.	

2. Elevators	must	still	be	loaded	manually	and	are	used	for	other	jobs.	

3. Elevators	only	take	bottles	to	2	floors	below	the	fire	and	are	useless	for	air	resupply	

and	search	on	floors	above	the	fire.	

	

Elevators	require	precise	operations	and	routinely	malfunction	at	fires.	

	

One	of	the	biggest	problems	with	using	elevators	is	complacency.	There	is	a	tendency	to	think	the	

elevator	will	operate	and	perform	exactly	as	we	expect	it	to,	without	complications.	The	reality	is	that	

elevators	are	complex	machines	that	have	the	real	possibility	of	malfunctioning.		After	all,	it	is	a	metal	

box	controlled	by	a	computer	in	a	building	that	is	now	on	fire.	

	

Upon	arrival	at	a	fire,	there	are	some	basic	things	the	fire	department	must	do	to	make	the	elevator	

safer.	Firefighters	MUST	place	the	elevators	in	”firefighter	service.”	You	must	fully	understand	how	

this	elevator	operates	in	phase	1	and	phase	2	and	be	aware	of	the	dangers	and	nuances	that	may	

occur.	

	

First,	you	must	bring	your	key	to	access	the	elevator	and	switch	it	to	firefighter	service,	either	from	

the	rig	or	in	a	key	box.	Once	the	key	is	obtained,	the	phase	one	key	panel	must	be	located.	The	

elevator	is	then	put	into	phase	1	by	turning	the	key	to	“on.”	There	is	a	chance	that	the	elevator	will	

not	respond.	There	may	be	a	computer	issue,	the	technician	may	have	the	elevator	on	“inspection”	

mode,	or	some	other	situation	may	occur.	Just	be	aware	that	the	elevator	arriving	in	the	lobby	is	NOT	

guaranteed!		

	

Assuming	the	elevator	arrives	and	you	enter	the	elevator	to	place	it	in	phase	2,	the	next	action	should	

be	to	locate	the	illuminated	fire	hat	on	the	panel.	If	this	fire	hat	is	flashing,	it	means	that	a	smoke	

detector	in	the	elevator	machine	room	or	hoist	way	has	gone	off.	If	the	building	contains	a	sprinkler	

system,	there	will	be	a	heat	detector	within	24	inches	of	the	sprinkler.	This	heat	detector	is	set	to	go	

off	at	a	lower	temperature	than	the	sprinkler	to	prevent	water	from	falling	on	an	actively	powered	

elevator.	Elevator	malfunctions	have	occurred	in	this	manner,	causing	the	system	to	fail	in	

responding	to	in-car	requests.	To	prevent	this,	the	heat	detector	was	installed.	If	the	helmet	is	

flashing,	you	are	in	danger	of	a	“shunt	trip”	occurring.	This	will	disengage	ALL	power	to	the	elevator,	

and	it	will	not	respond	to	any	in-car	requests.	You	are	essentially	stuck	somewhere	in	the	hoist	way.		

	

Remember,	now	that	the	elevator	is	in	phase	2	it	will	only	do	what	you	tell	it	to	do.	To	close	the	

doors,	you	must	push	AND	hold	the	button	until	the	doors	close	completely.	If	you	do	not,	the	doors	

will	open.	Once	you	arrive	at	your	destination,	you	will	need	to	push	AND	hold	the	door	open	button.	

This	is	critical	to	remember.	If	you	do	not	push	AND	hold	the	button	to	fully	open,	the	doors	will	

automatically	revert	to	the	closed	position.	And	unless	someone	is	inside	the	elevator	car	when	the	

doors	close,	you	will	be	locked	out	and	that	elevator	car	will	be	rendered	useless.	This	situation	could	

be	deadly	for	crews	waiting	for	the	air	bottles	that	are	now	trapped	inside	the	elevator.	

	

The	examples	of	how	elevators	can	stall,	or	malfunction,	are	numerous	and	occur	frequently	during	

“normal	use	and	operation.”	One	such	incident	occurred	at	the	department	of	one	of	the	authors	of	

this	article.	While	training,	the	elevator	intermittently	stalled	and	there	was	no	obvious	reason	why	it	

kept	happening.	After	lengthy	investigation,	it	was	found	that	when	certain	windows	were	open	in	

the	tower	it	caused	a	door	on	an	upper	floor	to	not	fully	close	and	seal.	Something	as	simple	as	one	of	

the	doors	not	fully	closing	caused	the	rest	of	this	elevator	to	stop	moving.	The	door	had	to	be	located	

and	fully	closed	for	operation	to	continue.	Easy	to	do	in	a	training	tower	but	likely	impossible	in	a	
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high-rise	fire.	This	could	also	occur	if	someone	intentionally	blocked	open	a	door	during	an	“arson”	

fire.	Entire	books	could	be	written	on	the	numerous	ways	that	elevators	experienced	operational	

issues.	

	

Beefing	up	the	elevators	and	providing	additional	safety	measures	was	the	goal	of	Fire	Service	Access	

Elevators	(FSAEs).	The	requirement	to	provide	FSAEs	can	be	found	in	the	International	Building	

Code	(IBC)	2015.		These	are	elevators	required	in	buildings	with	an	occupied	floor	greater	than	120	

feet	above	the	lowest	level	of	fire	department	vehicle	access.			

	

FSAEs	are	not	immune	to	mechanical	issues	that	are	seen	in	regular	elevators.	They	are	simply	

elevators	that	do	not	have	sprinklers	in	the	machine	room	or	shafts	which	could	cause	a	shunt	trip.	

Sprinklers	will	not	be	installed	in	the	FSAE’s	control	room	or	hoist	way,	but	will	have	a	smoke	

detector.	In	addition,	the	elevator	must	be	protected	from	water	entering	the	shaft	and	utilizes	

drains,	scuppers,	sloping	floors,	dams	around	hoist	ways,	gasket	on	doors/barriers	and	gutters.	All	

good	measures	to	mitigate	the	introduction	of	water,	but	all	having	the	possibility	of	failure.		

	

Even	with	the	above	precautions,	the	elevator	is	not	immune	to	electrical/computer	issues.	It	is	still	a	

computer	controlling	a	metal	box	in	a	building	that	is	on	fire.	Human	error	is	still	a	big	factor	and,	

once	these	mechanisms	fail,	it	is	typically	for	the	duration	of	the	incident.	Crews	fighting	the	fire,	and	

needing	critical	air	resupply,	will	be	forced	to	abandon	the	attack	when	no	air	arrives.	

	

Relying	on	elevators	for	air	resupply,	even	in	FSAEs,	is	an	unnecessary	risk	when	FARS	is	installed.	

	

	

Elevators	must	still	be	loaded	manually	and	are	used	for	other	tasks.	

	

The	idea	that	using	elevators	to	move	bottles	is	easy	and	fast	is	simply	wrong.	This	misperception	is	

largely	due	to	a	lack	of	experience	at	real	fires	in	large	buildings.	It	is	difficult	to	arrange	realistic	

training	in	large	buildings	and	so	erroneous	ideas	have	developed.		

	

In	reality,	it	takes	a	great	deal	of	time	and	effort	to	manually	transport	bottles	into	the	lobby	for	

loading	of	the	elevator.	Firefighters	must	still	get	bottles	off	the	rig	and	carry	them	to	elevators,	

which	sounds	easy	until	you	try	it.	Those	bottles	are	being	carried	in	full	gear,	SCBA	on	your	back	and	

needing	to	bring	numerous	other	essential	pieces	of	equipment.	Bottles	are	not	moved	as	the	sole	

focus	of	the	incident	but	are	one	part	of	the	needed	equipment	that	must	be	addressed.	

	

How	good	would	it	be	to	have	that	part	of	the	equation	resolved	with	an	air	standpipe?	The	initial	

bottle	you	carry	up	is	the	one	on	your	back	and	that	leaves	room	for	all	the	other	equipment	that	will	

be	necessary	to	fight	the	fire.	As	later	crews	arrive	and	an	“Air	Group”	can	be	established,	additional	

bottles	can	be	shuttled	in	a	coordinated	way	to	the	staging	floor.	

	

In	addition	to	the	work	getting	bottles	to	the	elevator,	there	is	only	so	much	room	for	equipment	

during	each	trip	up,	as	well	as	weight	restrictions.	Once	arriving	at	the	staging	floor,	the	equipment	

must	all	be	removed	so	the	elevator	can	return	to	the	lobby	for	additional	tasks.	Once	again,	this	does	

not	happen	by	itself	and	must	be	accomplished	by	firefighters	who	will	not	be	engaged	in	other	

aspects	of	the	attack.	It’s	important	to	keep	this	in	mind	as	it	does	represent	a	time	factor	that	should	

inform	tactics.	

	

One	last	problem	with	carrying	bottles	is	the	challenge	in	keeping	them	protected.	They	can	be	

carried	with	straps,	bags	or	by	hand,	but	are	unwieldy	and	difficult	to	manage.	There	is	always	

danger	of	damaging	the	valve	assembly	or	rupturing	the	cylinder.	This	is	particularly	true	when	

trying	to	carry	other	equipment,	navigating	debris,	climbing	stairs,	or	being	in	tight	areas.	Piling	

bottles	into	an	elevator	car	with	other	equipment,	especially	in	the	rapid	manner	needed	during	fires,	

can	easily	cause	damage.	There	is	a	big	difference	in	an	ax	or	piece	of	hose	being	dropped	on	a	hard	
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floor	verses	an	air	bottle.	The	possibilities	for	valve	assemblies	to	bust	loose	are	a	reality,	and	having	

an	air	cylinder	rocketing	would	certainly	make	things	interesting.	

The	massive	amount	time,	effort	and	energy	needed	to	move	air	bottles	on	the	front	end	of	fast	

moving,	difficult	fire	is	unnecessary	when	FARS	is	present.		

	

	

Elevators	only	take	bottles	to	2	floors	below	the	fire	and	are	useless	for	air	resupply	and	

search	on	floors	above	the	fire.	

	

The	single	biggest	misconception	about	the	efficacy	of	moving	bottles	via	elevators	or	the	stairs	is	

that	once	they	arrive	at	the	staging	area,	all	is	good.	That	may	be	fine	for	other	types	of	equipment	

but	not	for	air	bottles.	Air	needs	to	be	replenished	and	having	it	two	floors	below	the	fire,	in	a	

building	that	can	extend	many,	many	floors	above	that,	is	a	challenge	for	firefighters.	Unlike	hose	or	

other	types	of	equipment	that	can	simply	be	taken	over	by	new	arriving	crews,	once	a	bottle	is	used,	

it	is	empty.	And	that	empty	bottle	is	now	dead	weight	on	a	firefighter	who	still	needs	air.	Depending	

on	where	the	firefighter	runs	low	on	air,	a	resupply	may	be	10,	15	or	20+	floors	below	their	location.		

	

Consider	the	following	scenario,	which	is	very	realistic	and	likely	to	occur	in	most	jurisdictions	with	

large	buildings:		The	fire	department	arrives	at	reported	high	rise	fire	and	gets	an	initial	report	of	fire	

on	floor	12	of	a	20-story	residential	high	rise.	You	can	substitute	fire	on	any	floor	you	like	and	make	

this	building	however	many	floors	you	are	likely	to	encounter.	The	point	should	not	be	lost,	no	

matter	how	you	configure	this	fire.	

	

Using	the	first	example,	firefighters	will	establish	lobby	control,	capture	the	elevators,	and	designate	

the	stairwells	for	fireground	operations.	If	the	elevators	are	working,	they	may	be	used	to	shuttle	

bottles	that	need	to	be	carried	from	the	rigs	along	with	all	the	other	equipment	needed.	Those	

bottles,	if	they	make	it,	will	be	deposited	no	higher	than	floor	8	or	9.	Given	this	is	a	residential	

building,	firefighters	can	expect	a	significant	life	hazard	on	the	fire	floor	and	all	floors	above	due	to	

both	fire	and	smoke	movement.	Most	departments	are	prioritizing	a	“protect	in	place”	strategy	due	to	

the	extreme	difficulty	of	moving	so	many	people	through	large	buildings	and	smoke-filled	hallways	

and	stairwells.	The	smoke	problem,	however,	is	going	to	be	present	depending	on	how	the	building	is	

vented,	the	configuration	of	the	HVAC	system	and	environmental	factors	such	as	Stack	Effect.		

	

As	firefighters	proceed	above	the	staging	floor,	they	have	a	full	11	or	12	floors	of	possible	search	and	

rescue	to	accomplish,	with	the	real	possibility	that	many	of	those	residents	may	be	in	compromised	

positions.	Most	of	that	work,	including	getting	up	the	stairs,	is	going	to	have	to	be	done	on	air	as	

smoke	and	gases	will	be	traveling	upwards	in	the	building.	It	may	also	be	true,	with	Reverse	Stack	

Effect	and	smoke	cooled	from	sprinklers,	that	smoke	may	travel	downward	as	well,	further	

complicating	things.	Air	supply	is	going	to	be	depleted	rapidly	in	these	scenarios	and,	with	no	FARS	in	

place,	the	air	is	down	on	the	8th	floor	in	staging	(if	at	all).	

	

If	FARS	are	in	place,	air	is	available	on	the	upper	floors	and	search/rescue	operations	can	continue	

without	interruption.	If	areas	of	refuge	are	being	used,	firefighters	can	gather	residents	to	positions	

of	safety	until	the	fire	can	be	stopped.	Even	after	the	fire	is	extinguished,	the	smoke	problem	will	

persist.	Without	FARS,	the	rapid	depletion	of	air	with	limited	or	no	resupply	causes	a	few	very	

predictable	things	to	occur:	

	

1. Firefighters	must	exceed	safe	operations	and	continue	without	their	masks	on	and	hope	the	

smoke/gasses	do	not	compromise	them	physically.	

2. Firefighters	must	interrupt	search	operations	to	find	air	resupply	from	additional	bottles	

they	have	brought	with	them	from	staging.	These	bottles	are	likely	to	be	dropped	along	the	

way	due	to	their	weight	and	difficulty	in	carrying	them,	so	they	must	be	found	where	they	

were	left	or	staged.	Firefighters	must	be	off	air	as	they	will	have	to	disconnect	from	their	

SCBA	air	supply	to	change	bottles.	
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3. Firefighters	must	interrupt	search/rescue	operations	to	travel	back	to	the	staging	floor	to	

get	air	resupply.	The	significance	of	the	is	delay	cannot	be	overstated.	Traveling	multiple	

floors	down	past	the	fire	floor	to	get	to	staging,	change	bottles,	and	then	travel	back	up	the	

stairs.		

	

The	above	operations	were	acceptable	when	no	other	options	were	available	to	address	the	upper	

floors.	The	development	of	FARS	has	made	the	unacceptable	options	listed	above	unnecessary.	With	

an	abundant	supply	of	air	available	in	the	“air	standpipe,”	firefighters	can	resupply	at	the	level	of	

their	operations	with	minimal	interruption	and	much	less	exertion.	

	

Ensuring	that	occupants	are	not	in	compromised	positions	due	to	rising	and	accumulating	smoke	is	

critical	to	a	successful	outcome	in	these	fires.	The	deadly	nature	of	the	modern	smoke	environment,	

due	to	the	abundance	of	plastics	and	other	synthetics	in	the	smoke,	makes	rapid	search/rescue	

crucial.	That	cannot	happen	without	ready	air	re-supply	at	all	levels.	FARS	is	the	only	reliable	option	

to	ensure	this	is	possible.	

	

Elevators	serve	a	purpose	and	can	be	used	as	part	of	the	overall	strategy	to	attack	fires	in	large	

structures.	What	cannot	be	effectively	argued	is	that	they	should	be	used	for	the	critical	job	of	air	

resupply.	Firefighters	would	never	accept	the	idea	that	water	should	be	carried	in	buckets	in	

elevators	to	upper	floors.	It	is	fully	understood	that	water	must	travel	in	a	standpipe	or	through	

supply	hose	to	upper	floors,	so	it	is	readily	available	when	needed.	

	

Air	is	exactly	the	same	type	of	resource.	It	must	be	readily	supplied	and	available	in	the	amounts	

needed	or	firefighters	must	retreat	or	be	exposed	to	deadly	smoke.		

	

Only	FARS	can	accomplish	safe,	ready,	immediate,	and	endless	air	resupply.		They	should	be	required	

in	all	large	structures	to	ensure	firefighters	can	attack	the	fire	and	occupants	have	the	best	chance	of	

surviving	the	fire.	
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