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TRY HOLDING 
YOUR BREATH 

WHILE YOU 
READ THIS.

You’ll probably run out of air about halfway through. Which is 
no big deal. But if you or your crews were fighting a fire, running 
out of air would be a very big deal. And the consequences 
could be devastating. That’s why you owe it to yourself to learn 
about Firefighter Air Replenishment Systems (FARS).
What are FARS?
FARS are standpipes for air permanently installed 
inside a building, making them the fastest, safest 
and most efficient way for firefighters to replenish 
their air when and where they need it most—inside 
a structure and close to the seat of a fire. And all 
your crew members who now spend their time 
manually transporting air bottles? They’ll actually be 
fighting the fire and engaging in search and rescue. 

How do FARS work?
Firefighters can refill their SCBA at stations located 
throughout a structure in two minutes or less under 
full respiration. The system includes an air storage 
system capable of refilling 100 SCBA prior to Mobile 
Air arrival. Upon arrival, the MAU connects to the 
FARS through a secure exterior panel and supplies 
the system with a constant source of air. In a mid- or 
high-rise, fill stations are usually located in stairwells 
at two to three floor intervals. 

facilities, convention centers, stadiums, and tunnel 
systems. More than 500 buildings nationwide are 
now equipped with FARS, and they are required in 
more than 100 jurisdictions across 20 states.

How can I get FARS in my jurisdiction?
You can protect the lives of your crews and 
the people in your community by getting your 
department to adopt Appendix L of the 2015 
ICC International Fire Code, Appendix F of the 
2015 Uniform Plumbing Code, or the new FARS 
Annex in the 2018 NFPA 1. 

Don’t let another minute go by without FARS on 
your side. You’ll breathe easier. 

In a horizontal structure, they’re typically located 
near the water standpipes. FARS works with 
standard equipment used in every jurisdiction, and 
because it is a building-installed life safety system, it 
has no negative impact on department budgets.

How is air quality ensured? 
FARS are clean, dry, closed breathable air systems. 
All FARS are equipped with an air monitoring 
system, which checks the system’s moisture, 

carbon monoxide and pressure 24/7. FARS 
are tested and certified on a quarterly basis in 
accordance with International Fire Code and NFPA 
standards. 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.

What types of structures should be equipped  
with FARS? 
FARS are applicable in any structure where the 
delivery of replacement air to firefighters presents  
significant logistical challenges. These include mid- 
and high-rise buildings, large horizontal structures like 
“big box” retail stores, warehouses and manufacturing 

instant air.
right there. 
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You need two things to fight a fire: water and 
air. Water standpipes have solved the problem 
of providing water inside complex structures. 
FARS solves the problem of air delivery. 

Firefighters 
can refill their 
air bottles in 
two minutes 
or less under 
full respiration 
in an IDLH 
environment.

Instead of filling air bottles at 
the MAU, the MAU connects 
to the FARS external panel and 
piping distribution system and 
charges it with air. FARS are 
comparable to other building-
installed systems, such as those 
used in hospitals for delivery 
of medical gases like oxygen. 
These systems are regulated 
under NFPA 1989, 1901, 99 
and NFPA 1 as well as the 
International Fire Code and the 
Uniform Plumbing Code.
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Response and resources
Fire departments with many high rises 
in their jurisdictions have learned 
through hard won and sometimes pain-
ful fireground battles that there is no 
such thing as a “routine” high-rise fire. 
Fortunately, Type 1 buildings can with-
stand a great deal of fire for an extended 
period. On the other hand, high rises 
also retain a great deal of the smoke 
and heat that can move throughout the 
building via both natural and HVAC-
generated pathways.

In the scenario above, which we’ll 
continue to review in greater detail 

throughout this article, companies must 
move quickly to establish command of 
the lobby, and obtain intelligence from 
the annunciator panel (if applicable) 
as well as building maintenance and 
security personnel. The elevators must 
be taken over, both to prevent their use 
by occupants and to make access to the 
upper floors feasible for search, ventila-
tion and suppression crews. The first-
in officers must review the building’s 
emergency plan, gaining information to 
help determine which stairwell can be 
used for fire attack and which for res-
cue. They also must examine the floor 

plan to estimate the stretch and the 
need for additional personnel for vari-
ous tasks.

What is your department’s response 
to a report of a fire in a high rise? Many 
departments with limited resources are 
reluctant to commit them early in an 
incident, particularly when the situation 
seems manageable. However, because 
of the building’s size and complexity, a 
very large incident can present as a very 
minor one. Further, because of the num-
ber of people who can be exposed to the 
products of combustion, a very minor 
fire can create a significant life hazard. 

Managing air supply, resources, assignments  
and hazards during complex operations

A firefighter refills an air bottle during a high-rise 
fire using Firefighter Air Replenishment System 

(FARS) quick fill. Photo courtesy of Rescue Air  
Systems and the Phoenix Fire Department

Cover photo by John Odegard

By John Ceriello & Peter Van Dorpe

High-Rise 
Structure  
Fire Tactics

A
n alarm comes in at 5 p.m. on a cold winter evening for a fire on the third floor of a 23-story residential 

high rise. The building is Type 1 fire-resistive construction with more than 300 apartment units. Several 

9-1-1 callers are reporting “fire coming out of the windows” and “very big flames.” The first-in engine 

company arrives within four minutes of dispatch, and members can see fire on the west side of the building. A 

confirmed “working fire” is transmitted. 
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Tactical priorities  
and assignments 

When it comes to tactical priorities and 
tasks at a high-rise fire, consider these 
questions: 
•	Are first-due companies tasked with 

immediate fire attack or are they required 
to do some intelligence-gathering in the 
lobby first?

•	Do your SOGs contain specific assign-
ments that address lobby control, taking 
control of the elevators, locating and 
monitoring the fire alarm panel, building 
communications systems, HVAC con-
trols, security systems, etc.?

•	Are assignments based on order of 
arrival or dispatch order?

•	Who has the authority to modify assign-
ments and what are the guidelines?

•	Are extensive search and rescue opera-
tions as well as ventilation procedures 
built into your assumptions for every 
high-rise incident?

Complex buildings run with com-
plex systems lead to complex opera-
tions. Getting command and control of 
the building, its systems and its person-
nel (maintenance, security, engineer, 
etc.) as soon as possible in the opera-
tion will go a long way toward getting 
and keeping the incident under control. 
How assignments are made will vary 
by jurisdiction, but the SOGs should 
clearly define and assign these essen-
tial positions and tasks:
•	Fire attack team composed of no fewer 

than four personnel
•	Support (vent/search/forcible entry) 

team that moves with and “marries up 
with” the attack team

•	Team leader in command of the fire 
attack/support team

•	Control of building’s fire command 
panel/communications system

•	Recall and control of all the building’s 
elevators, with a specific assignment 
to staff each elevator that will be used 

to transport personnel and equipment 
during the incident

•	Review of the building’s emergency 
plan, floor plans, stairwell plans, etc., 
prior to ascent by the fire attack team

•	A team leader to establish and main-
tain control of lobby operations and 
movement

•	Specific assignments to supply/support 
the building’s standpipe and/or sprin-
kler systems

•	Early establishment of support opera-
tions (i.e., equipment and staffing stag-
ing just below the fire floor; three floors 
below is ideal)

•	Guidelines as to when the alarm will 
be escalated (Note: Any fire requiring 
a lead out should be escalated to the 
next level)

•	Determination of how to use stairwells 
(fire attack vs. evacuation)

•	Use of a radio communication system 
beyond the point-to-point standard fire-
ground capabilities

C   
ompanies arrive in sequence, springing into action, each filling their role based on the department’s standard 

operating guidelines (SOGs). Already, second- and third-due companies are staging equipment in the lobby to 

support the operation, not the least of which is securing extra SCBA bottles. Experienced high-rise firefighters 

know that if there is one thing you can’t have too much of at a high-rise fire, it’s air.

A
s companies are about to make their way up the stairwell, a badly burned third-floor occupant enters 
the lobby. There is a slight delay getting into the stairwell while the officers ensure that the occupant is 
getting treated, but now they have the apartment number—3G. 

Arriving at the fire floor, crews discover that the stairwell door has been chocked open, and conditions indicate that 
the apartment door is open as well. The truck team pushes down the hallway ahead of the stretch to close the 
apartment door. Outside, the second-due chief is getting a 360 of the exterior. A report from the D side comes in:  
“We have a construction set back on the D side, fire is blowing out two windows. Flames pulsing in and out.”

Hazards abound
Fires in high-rise buildings, even those 
with properly designed and working 
sprinkler systems, can pose significant 
life hazards when the building’s com-
partmentation has been compromised. 
Once smoke and fire gases have entered 
the common hallways and stairwells, the 
building’s mechanical ventilation sys-
tems and the stack effect created by the 
height of the building can move these 
products of combustion throughout the 

structure. All parts of the building—
even those areas below the fire floor—
now have the potential to be contami-
nated, requiring personnel to be on air.

As noted, even a small fire in a 
high-rise building can create a signifi-
cant life hazard. The initial assignment 
should include at least one ambulance or 
other company dedicated exclusively to 
EMS. This not only provides for early 
treatment of victims but also allows for 
a more effective expansion of the EMS 

Group/Branch should conditions war-
rant. It also allows the fire attack team to 
remain intact and focused on its mission.

Heavy smoke and/or heat conditions 
indicate that sprinklers are not pres-
ent or the system is malfunctioning or 
overwhelmed. Further, a large amount 
of smoke entering the stairwell is a clear 
indication that the building does not have 
an automated stairwell pressurization 
system. As such, measures should be 
taken to first pressurize the fire attack 
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stairwell, then the evacuation stairwell.

In most jurisdictions, the standpipe 
connection will be located in the stair-
wells. This means that your lead out 
will expose the attack stairwell and all 
the floors above the fire floor to a sig-
nificant amount of smoke until the fire 
is well under control. Additionally, the 
stack effect in tall buildings can create 
a very significant draft, pulling smoke 
and heat into the stairwells at an amaz-
ing rate. In our scenario, the attack team 
attempts to control the apartment door so 
that the lead out from the stairwell can 
commence while minimizing contamina-
tion of the attack stairwell. An alternative 
approach would be to make a PPV fan 
part of the initial tool cache brought into 
the building. This will allow for pres-
surization of the stairwell early in the 

incident and reduce risks associated with 
the initial lead out. Another approach 
to consider is to chock the door open 
and hang a specially designed smoke-
blocking curtain in the stairwell door-
way. This effectively seals the doorway, 
except at its lowest point where smoke 
exhaust would be minimal. In all cases, 
it is important to take steps to control the 
stairwell door opening while stretching, 
charging and advancing the attack line.

This scenario also illustrates the 
importance of air management and 
replacement air supply at fires in multiple 
dwellings. At a standard low-rise dwell-
ing fire, many of the tasks leading up to 
the attack on the fire (i.e., line stretch 
and flaking out, forcing the entry door) 
can frequently be accomplished before 
firefighters need to go on air. At fires in 

high rises, it is entirely possible that the 
initial attack team may be on air before 
the attack can be made. This reality calls 
for preparing for both replacement crews 
and re-supply of air as part of the initial 
tactical plan. In this example, bottles 
could be staged in the lobby. However, 
for fires on the upper floors, a supply 
chain needs to be established that can get 
a sufficient supply of bottles within easy 
reach of the crews.

The report of a “pulsing fire” from 
the D-side windows indicates a wind-
impacted fire and should probably cause 
the attack team leader to transition to a 
pre-determined alternate strategy, such 
as breaching from an adjoining apart-
ment, using adjacent balconies to attack, 
or using specially designed nozzles that 
can apply water from the floor below.

T   
he officer and firefighter approach the fire apartment door. The heat has been increasing steadily as 

they moved down the hallway. Now at the apartment, the officer positions himself in the doorway in 

order to grab the door with his gloved hand. In that instant, the heat increases sharply. Realizing that he 

is burned, he grabs the firefighter with him and they move back toward the stairwell. “Mayday, mayday, mayday. 

Engine 1 to Command. Member burned. In the attack stairwell. He is being brought down to the floor below.” The 

IC immediately escalates the alarm and begins to reassess his priorities.

Shifting tactics
What options did the attack team have 
other than the one chosen? Was there 
information available that might have 
impacted their decision to move to the 
apartment door ahead of the hoseline? The 
decision is easy to second guess, but the 
truth is that this tactic is frequently car-
ried out and can have great benefits. Once 
the door is closed, the problem is back in 
its original box. The stairwell and upper-
floor contaminations decrease and can be 
addressed. The line can be stretched to 
the apartment door with speed and ease. 
If necessary, a flanking operation onto the 
seat of the fire can be readily carried out 
from an adjoining apartment. Is it worth 
the risk? The answer is, of course, “that 
depends.” The complexities of the risk/
reward analysis are beyond the scope 
of this article, but the basics remain the 
same: Take heed of all available informa-
tion. Continually monitor conditions, and 
have a clear “no-go” point in your head 

that you will respect. Be certain your 
intent is clear to others and that someone 
has your back.

Some other questions to consider:
•	How/where would you make your stand 

while you are reorganizing resources?
•	Are backup teams poised and ready to 

jump into the fray, or are they “standing 
by,” half-dressed and neither mentally 
nor physically prepared to go to work?

•	As the team leader in the stairwell, what 
actions can you take that will ensure 
that the injured officer gets help while 
still maintaining some semblance of a 
fire attack?

•	As the company officer in charge of the 
fire attack team, what are your respon-
sibilities and priorities once conditions 
change and the burned officer and fire-
fighter retreat to the stairwell? Can your 
crew maintain its position and, if so, for 
how long? What are your present condi-
tions, actions and needs? How will you 
communicate them and to whom?

Given everything that is going on fol-
lowing the mayday as well as the prob-
ability that this is a wind-impacted fire, 
an attempt at pushing down the hallway 
is not warranted. One option is for the fire 
attack crew to adopt an “interior defen-
sive posture.” That is, flow a large volume 
of water into the hallway from a position 
in or near the stairwell to contain the fire 
while additional resources are brought to 
bear. Under some circumstances, this can 
be done with the stairwell door held in a 
mostly closed position.

The engine company officer in this 
scenario has an enormous responsibility: 
He must keep his attack team focused on 
its mission despite the chaos that is sur-
rounding him. To do this, he must have 
faith in the team leader’s competence with 
regard to caring for the injured officer. 
This is where your education, training, 
SOGs, and rules and regulations come in 
to play. Properly developed, implemented 
and mastered, they can save you.
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T 
he door on the third-floor attack stairwell is secured while the injured fire officer is brought down to the 

lobby and passed to a waiting EMS crew. The remainder of the fire attack crewmembers are accounted for, 

and the team has been reorganized with additional companies. The line is stretched and charged, and the 

team begins to hit the fire. The fire’s intensity prevents them from pushing out of the stairwell. The stairwell is barely 

tenable, and crews need to be rotated as they run out of air. All this time, the stairwell door remains open to allow the 

hose to pass through as the building continues to fill with smoke. Search teams report that the evacuation stairwell 

is becoming contaminated as well. The decision is made to position an engine on the D side for an exterior attack.

Once communication and coordination with the interior attack crew is established, the engine hits the fire from 

the windward side, knocking back the fire and allowing the interior crew to advance and extinguish the remaining 

fire. The situation is now “under control”—or is it?

The IC is being bombarded with radio traffic from Dispatch about calls for help throughout the building. The annunciator 

panel is lit up. The one bank of elevators in the building, located directly across from the fire apartment, is taking 

most of the water run-off from the fire attack. The elevators are now out of service. Search crews report heavy smoke 

accumulation on the 8th, 17th and 23rd floors. Fire companies staged in the lobby start having alarms on their CO detectors. 

Additionally, search teams are reported being “on bells” and in need of returning to the lobby for exchange of air 

bottles. The IC realizes that while the crisis phase of this incident may be over, a great deal of his problem now lies 

well above the fire floor, remote from where his most-needed resource—air bottles—are located. Crews will quickly 

become spent as they move up and down the structure. The IC escalates the alarm again.

Air supply 
considerations
Even a very small fire in a high-rise build-
ing can lead to a multi-alarm incident 
that ties up many fire companies for an 
extended period. There are several rea-
sons for this, but the most common of the 
common denominators is the accumula-
tion of smoke throughout the building. 
High-rise fires, especially those impacted 
by wind, vent internally. That is, much of 
the smoke doesn’t leave the building; it 
just moves to another part of it.

Air management becomes extraor-
dinarily important because firefighters 
can be literally dozens of floors away 
from air re-supply. Bringing adequate air 
bottles into the building and up to where 
they are needed can involve a huge com-
mitment of personnel. Loss of the eleva-
tors can make this job near impossible.

When planning and training for your 
next high-rise fire, plan on being in the 
building, and on air, for up to an hour. 
Does your department, even with mutual 
aid, have the resources to support such an 
operation? We have built systems, (i.e., 
sprinklers and standpipes, pressurized 
stairwells and complex smoke control 
systems), and instituted specific SOGs 

for dealing with these unique buildings. 
However, most of us still rely on good 
old-fashioned grunt work to get air 
where we need it. Perhaps the time has 
come for us to take a fresh look at how 
we manage breathing air supply in these 
and similar buildings.

Look at tactics that can reduce the 
need for extended operating times: tran-
sitional fire attack, door control, expertise 
with manipulating the building’s smoke 
control systems, pressurizing stairwells 
with PPV fans and stacking the deck 
in your favor with a robust first-alarm 
assignment. Some of our largest cities 
have allowed high-rise buildings to place 
permanent equipment caches at locations 
on the upper floors of the building. 

Firefighter Air Replenishment 
Systems (FARS) are supplied air sys-
tems built into the structure much like 
a water standpipe. FARS have been 
available and proven for a long time and 
are included in the 2015 International 
Fire Code and 2018 NFPA 1 fire code. 
These systems allow firefighters to 
immediately refill their SCBA cylinders 
at upper floors of a high rise without 
removing their facepiece, and elimi-
nate most problems associated with air 
resupply. Departments should make it a 

priority to explore the feasibility, chal-
lenges and benefits of requiring FARS 
in present and future high-rise buildings. 

Final thoughts
High-rise fires present considerable chal-
lenges for any department. In this age 
where we have countless opportunities to 
share information, there is no excuse for 
not having a plan for and training on high-
rise fires. In the end, it is about those we 
are sworn to protect, and they are counting 
on us to know our craft. 	              n

Captain John Ceriello is  29-year veteran of 
the FDNY, currently assigned to Division 11 in 
Brooklyn. He has been an integral part in the 
FDNY and NIST Wind-Impacted Fires Project, 
and serves on the UL advisory panel for sev-
eral projects, including horizontal and verti-
cal ventilation, attic fires, training fires, safety, 
fidelity and exposure.

Peter Van Dorpe is the fire chief of the Algon-
quin-Lake in the Hills, IL, Fire Protection 
District, which he joined in 2013 following a 
33-year career with the Chicago Fire Depart-
ment. Van Dorpe works as a field instructor 
for the Illinois Fire Service Institute’s Officer 
Program, and has served as a subject-matter 
expert for UL, NIST and IAFF/NIST research 
on a variety of topics, including wind-driven 
fires and high-rise fires.
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Firefighter Air Replenishment Systems (FARS) are standpipes for air permanently installed 
inside a building. FARS are the fastest, safest and most efficient way for firefighters to 
replenish their air when and where they need it most—inside a structure and close to the 
seat of a fire. And they are the only way to provide immediate air replenishment.

With FARS, firefighters can refill their SCBA at stations located throughout a structure 
in two minutes or less under full respiration.  And instead of manually transporting air 
cannisters, more personnel can be deployed to fight the fire and engage in lifesaving 
operations like search and rescue.

More than 500 buildings nationwide are now equipped with FARS, and they are required 
in more than100 jurisdictions across 10 states.

Join the departments putting safety first with FARS. Adopt Appendix L of the 2015 ICC 
International Fire Code or Appendix F of the 2015 Uniform Plumbing Code, and look for 
the new FARS Annex in the 2018 edition of NFPA-1.

First to run in.
NEVER RUNS OUT.
Put your crews first with FARS.


